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Fragments  of the liver were fixed in isotonic formalin, 
neutralized with a buffer solution : then included in paraf- 
fin and stained with hematoxyline-eosine. Certain series 
were stained with Sudan I I L  

The most severe histological modifications were found 
in the liver of those animals which were first given carbon 
tetrachloride and only thereafter selenium (group I). The 
toxic modifications of the hepatic tissue consisted of the 
hydropie and lipid degeneration of the parenchymatous 
cells. The cells showing the most severe modifications 
were found in the peripheral areas of the lobules, the lipid 
substance appearing in the form of small fa t ty  droplets. 
The confluence of these droplets gave rise to a large fa t ty  
drop, the cell becoming similar to an adipose cell. In the 
periportal  spaces, and even in the interior of the lobules, 
we noted lymphocytic and plasmocytic infiltrations. Only 
a limited number of hepatic cells suffered necroses. In the 
animals of group I I  and I I I ,  the tissular picture of the 
liver was identical. 

The lipid loading of hepatic cells proved to be slighter, 
manifesting itself only in the appearance of small droplets 
of fa t ty  substance in the cytoplasm of a limited number 
of hepatic cells. I t  should be noted tha t  the increase of 
binucleated cells amounted to 8-10%. Only small lympho- 
cytic infiltrations were noted, particularly in the peri- 
portal spaces. The lesions were significantly slighter in the 
liver of animals having received selenium, either simul- 

taneously with carbon tetrachloride (group II), or prior 
to its administration (group III) .  This fact allows us to 
conclude tha t  selenium possesses a protective action to- 
wards the toxic effects exercised on the liver by carbon 
tetrachloride. 

When, however, selenium is given later, it fails to stimu- 
late in the same measure the degenerative processes of 
hepatic cells. 

By observing the histopathological picture of the rat 's  
liver, it appears tha t  selenium administered prior to the 
initiation of intoxication accumulates in the organism and 
continues to exercise its protective effect also in the sub- 
sequent phases of carbon tetrachloride poisoning. 

Rdsumd. Les auteurs ont 6tudi6 l 'effet h6patoprotectcur 
du s~16nite de sodium administr6 en doses de 1 7/100 g du 
poids corporel, avant ,  pendant  et apr&s l ' intoxication de 
rats avec du t6trachloride de carbone. Ils en ont  conclu 
que, suivant un crit~re anatomo-pathologique, l 'effet anti- 
toxique du s616nite de sodium est de prot6ger le paren- 
chime h6patique centre Faction du t6trachloride de 
carbone. 

G, FODOR and G. L. I{EMI~NY 

Medical and Pharmaceutical Institute, T~rgu-Mures 
(Roumania), June 23, 1965. 

Vestibular Influences on Vegetative Functions 
During the Rapid Eye Movement Periods of 

Desynchronized Sleep 1 

Transient vegetat ive changes parallel the appearance of 
the bursts of rapid eye movements  (REM) during the de- 
synchronized phase of sleep. At the t ime of the REM,  
phasic pupillary dilations appearS, s and two kinds of 
events affect the cardiovascular system: (i) a slight in- 
crease in heart  rate and blood pressure, followed by (if) a 
prominent  slowing of the heart  rate and fall in blood pres- 
sure4. These phasic vcgetat ive changes seem to be an in- 
tegral par t  of the constellation of events triggered by the 
mechanism which is also responsible for the episodes of 
I~EM. Previous experiments have shown that  the medial 
and descending vestibular nuclei are responsible for the 
appearance of the REM ~. The aim of the present investiga- 
tion was to establish whether the vegetat ive changes 
characteristic of the desynchronized phase of sleep also 
depend upon the vestibular nuclei. 

Methods. The experiments were performed on 10 unre- 
strained, unanaesthetized cats. The electroencephalo- 
gram, the electromyogram of the posterior cervical 
muscles, and the ocular movements  were recorded 
through chronically implanted electrodes. The pupillary 
changes occurring during desynchronized sleep were ob- 
served in complete darkness with the aid of a sniperscope 
provided with an infrared source% In order to prevent  
closure of the eyelids during sleep an apparatus made of 
plexiglass was applied to the cat before the experiment 
took place. The electrocardiogram was recorded by means 
of two electrodes placed subcutaneously on the limbs. 

Results. The changes in pupillary diameter  and heart  
rate tha t  occur during desynchronized sleep, particularly 

those synchronous with the bursts of REM, were docu- 
mented in 7 intact, unrestrained animals (Figure A, ]3). 

Following a bilateral lesion of the vestibular nuclei in 3 
cats, the bursts of REM characteristic of desynchronized 
sleep were abolished; only slow ocular movements and 
occasional isolated jerks of the eyes were noted. As in in- 
tact  animals, the pupils constricted tonically in the 
periods of transition from wakefulness to drowsiness. The 
myosis gradually increased as synchronized sleep pro- 
gressed. The pupils became fissurated when the cat 
reached the stage of desynchronized sleep. The most  
striking effect of this lesion was the abolition of the short- 
lasting and pronounced pupillary dilations which in the 
intact  animal appeared in conjunction with the REM. 
During the episodes of desynchronized sleep, one only 
observed very slight variations in the tonus of the 
sphincter of the iris. At  these times the transverse 
diameter of the pupil would vary from a width of 1 mm 
to complete fissuration. Even the phasic changes in heart  
rate, which occur simultaneously with the appearance of 
the outbursts of REM in the normal cat, were absent 
(Figure C, D). 
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The critical region, whose des t ruc t ion  is r e s p o n s i b l e / o r  
the  effects descr ibed above,  includes  the  media l  and  
descending ves t ibu lar  nuclei. The lesion m u s t  be bi la teral  
and affect  comple te ly  these  ves t ibu la r  nuclei  in the i r  
ent i re  ros t rocaudal  ex ten t .  

The presen t  expe r imen t s  show t h a t  t he  media l  and  
descending  ves t ibu la r  nuclei  are cr i t ical ly involved  in the  
phasic  vege ta t ive  changes  which  appea r  s imul t aneous ly  
wi th  the  R E M  per iods  of desynchron ized  sleep. I t  ha s  
been suggested t h a t  the  phas ic  mydr i a t i c  effect ,  which  

A 3 . . . .  

® ® 

n ;  ;:;~:;;~:[;H~;:H: :, 

@ ® @ ® Q 
. . . . . . . . . . . . . . . . . . . .  , ' r " " ' ~1 ' - r  - ~ . . . .  r ~ r ? -  ~ ~ - - ~ - ,  ~ . . . .  

® ® 

-~oopvl 

@ @ (7) @ 
10 s~c 

occurs dur ing  the  burs t s  of REM, is due to phasic  inhibi- 
t ion  of t he  p a r a s y m p a t h e t i c  ac t iv i ty  of the  Edinger-  
W'estphal  nucleus  2 and  t h a t  the  t r ans i en t  accelera t ion of 
t he  h e a r t  ra te  occurr ing a t  the  onse t  of the  b u r s t  of ocular 
m o v e m e n t s  is possibly due  to  phasic  inh ib i t ion  of the  
ca rd io inh ib i to ry  cen t re  4. These observa t ions ,  coupled 
wi th  t h e  fac t  t h a t  t he  phasic  vege ta t ive  effects  of deep 
sleep are  abol ished by  des t roy ing  the  ves t ibu la r  nuclei, 
s u p p o r t  t he  concep t  t h a t  these  nuclei  are  i n t ima te ly  con- 
ce rned  wi th  bra in  s t e m  mechan i sms  regula t ing  vegeta t ive  
funct ions .  

Riassunto. I ,  modif icazioni  fasiche del d iamet ro  
pupi l lare  e della f requenza  card iaca  s incrone col REM 
cara t te r i s t ic i  del sonno des incronizza to  scompaiono  dopo 
dis t ruzione  bi la tera le  dei nuclei  ves t ibolar i  mediale  e 
d iscendente .  

A. R, MORRISON and O. POMPEIANO 

Istituto di Fisiologia dell' Universith di Pisa and Centro di 
Neurofisiologia e Gruppo d'Elettrofisiologia del 
Consiglio Nazionale delle Ricerche, Sezione di Pisa 
(Italy), June 28, 1965, 

Effects of vestibular lesions on vegetative changes characteristic of 
the desynchronized phase of sleep. Unrestrained, lmanaesthetized 
cats. 1, left parieto-occipital; 2, right parieto-oecipital; 3, posterior 
cervical muscles; 4, ocular movements; 5, electrocardiogram. The 
pupillary changes are indicated by the diagrams. A, B, intact animal 
showing regularity of the heart rate and of the pupiltary diameter 
during synchronized sleep {A). During desynchronized sleep (B) the 
pupils become fissurated. Note the large pupillary dilation and the 
phasic increase followed by a reduction in heart rate synchronously 
with the bursts of REM. C, D, eat 3 days after bilateral lesion of the 
medial and descending vestibular nuclei. The tonic reduction in 
pupillary diameter during transition from synchronized to dcsyn- 
chronized sleep is still present (C). During the episode of desyn- 
chronized sleep (D), the large bursts of REM are completely abolished, 
as well as the related changes in pupillary diamefer and heart rate. 
Note the regularity of the heart rate throughout the episode of deep 
sleep and the very slight decrease in tonus of the sphincter of the 

iris during occasional isolated jerks of the eyes. 

R a d i o - i n t e r v e n t i o n  s u r  a n i m a l  v i g i l e  l i b r e  

Jusqu '~  prdsent  un  cer ta in  n o m b r e  de t r a v a u x  biolo- 
giques ~-4 on t  utilisd la t r ansmiss ion  radio61ectrique, mais  
seu lement  pour  recueill ir  des  in fo rma t ions  (radio-rgcep- 
tion) ~ par t i r  de  poten t ie l s  d ' ac t ion  ca rd iaques  i ou encd- 
phal iques  *,3 ou encore pour  connMtre  les all6es e t  venues  
d ' a n i m a u x  sauvages  c o m m e  le Blaireau dans  son terr ier*.  
La radio-intervention physiologique  a dtd raise en oeuvre 
d6s 1959 pour  proc6der  ~ la radiochirurgie  s imple  sur  
an imal  immobilisfi ou encore sur organe  ext i rp~ ~. 

Or  la physiologie sur  animal  arr~td par  anes thdsie  ou 
au t re  moyen  est  une physiologic qui dol t  de t ou te  ndces- 
sit5 ~tre compl6tde par  la physiologie sur  an imal  libre, en 
d ta t  vigile, de faQon ~ ce que les a r te fac t s  qui rdsul ten t  des 
procddds d ' immobi l i sa t ion  puissent  6tre c o m p a r a t i v e m e n t  
d6tect6s, voire dliminds. Cet te  physiologie sur  an imal  libre 
t rouve  un usage dans  l 'd tude  quan t i t a t i ve  e t  objec t ive  de 

l 'd thologie;  grg~ce aux  t echn iques  radio-dlectr iques,  ia 
psychophys io log ie  p e u t  se ddve lopper  en t a n t  que  cyber-  
ndt ique  biologique pr6cise. La  pr6sente  No te  indique 
c o m m e n t  le p robl6me d ' u n e  rad io- in jec t ion  in t ramuscu-  
laire chez le Chien a 6t6 r6solu. 

L'dmetteur mis en oeuvre est  de  t y p e  (~Handy~) (caract6- 
r i s t iques :  f r6quence 27,12 MHz;  modu la t i on  1000 Hz;  
a l i m e n t a t i o n  pile 9 V; c o n s o m m a t i o n  de c o u r a n t  10 mA; 
a n t e n n e  de 1 m de long;  port~e 150 m env i ron ;  poids  total  
50 g; d imens ions  30 • 7 0 . 3 0  m m  ; 6quip6 de 4 transistors) .  
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