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AMD- t r ea t ed  tadpoles .  F r o m  the  close ag reemen t  of the  
values obta ined ,  the  inh ib i to ry  6ffect of AMD on the  ac- 
cumula t ion  of ca theps ins  in the  tails of p r o m e t a m o r p h i c  
tadpoles  appears  to be h ighly  reproducible .  

On the  basis of this  evidence it is concluded t h a t  ea thep-  
sins are, indeed,  funct ional ly  re la ted  to his tolysis  and  t h a t  

Table II. Effect of Actinomycin D on catheptic activity in tail tissue 

Experi- Days AMD Specific Ratio Total Ratio 
ment after ~g/aninlal activity C]T activity C]T 

AMD /zg fig 
injection casein]h]tug casein/b/tail 

TN 

1 C 5 30.77 13.6 2981.6 3.82 
T 5 0.2 2.26 781.1 

the  accumula t ion  of these  enzymes  in the  regressing tail 
m u s t  be due  to  neosynthes i s .  F u r t h e r  work  on the  mecha- 
n ism of ac t ion  of AND,  par t i cu la r ly  in re la t ion  to  macro- 
phages ,  is now in progress  1~,:*. 

Zusammen[assung. Xenopuslarven, denen  zu Beginn 
der  ,Metamorphoseklimax~> 0,1 ~ A c t i n o m y c i n  D intra-  
per i tonea l  in j iz ier t  wurden ,  zeigten eine erhebl iche Ver- 
z6gerung der  Metamorphose .  Biochemisch  ist  die Hem- 
m u n g  der  Schwanzreso rp t ion  bei b e h a n d e l t e n  Larven 
du rch  die geringe Akt iv i t / i t  der  Gewebeka theps ine  ge- 
kennze ichne t .  

e .  WEBER 

Abteilung ]iir ZeUbiologie, Zoologisches Institut der 
Universitiit Bern (Switzerland), July 21, 1965. 

2 C 7 - 45.38 12.5 2913.8 3.82 
T 7 0.1 3.63 763.4 

3 C 7 - 32.88 13.5 3224.2 3.48 
T 7 0.1 2.44 924.4 

Mean ratio C/T 13.2 3.71 

C = Controls, undergoing normal metamorphosis. T = AMD-treated 
tadpoles. 

la The author is greatly indebted to the Merck Sharp & Dohme 
Research Laboratories, Rahway (N.J. USA) for the generous 
supply of Actinomycin D. The able technical assistance of Mr. T. 
WYLER is also gratefully acknowledged. 

14 Note added in proof: Further experiments have shown that the 
inhibitory effect of AMD is not abolished by the exposure of the 
injected tadpoles to L-thyroxine (1150 million). This indicates 
that AMD exerts its action by suppressing the responding capacity 
of the larval tissues. 

On the  H e p a t o - P r o t e c t i v e  Effect  of  S e l e n i u m  in  
C a r b o n  T e t r a c h l o r i d e  P o i s o n i n ~  in  A l b i n o  R a t s  

A group of researches  (SCHWARTZ et  al. 1,2) es tab l i shed  
t h a t  in the  liver of ra t s  s u b m i t t e d  to  a d ie t  con ta in ing  suf- 
f icient a m o u n t s  of prote ins ,  v i t amins ,  sa l ts  and  calories, 
necrotic lesions appear  in cases where  t he  p ro te in  is given 
in the  form of cer ta in  species of b rewer ' s  yeas t .  

According to the  f indings of SCHWARTZ, in cer ta in  yeas t s  
this  hepa to -p ro tec t ive  fac tor  is p resen t ,  while in o the r s  i t  
is lacking. In  the  yeas t  ex t r ac t s  showing  a hepa to -  
pro tec t ive  effect,  i t  was possible to  d e m o n s t r a t e  t he  
presence of a selenium compound .  

The lack of selenium causes  var ious  morphologica l  
modif icat ions,  va ry ing  f rom one species of an imal  to  
another .  In  ra t s  the  effect  assumes  the  form of hepa t i c  
necroses. The hepato-ce l lu lar  modi f ica t ions  show a grea t  
var ie ty ,  f rom hydrop ic  aspects  or those  of f a t t y  degenera-  
t ion up  to  s y m p t o m s  suggest ing the  presence  of hepa to -  
cellular necroses.  Several  au thors  s-° have  s tudied  the  ef- 
fect  p roduced  b y  the  lack of selenium. The ob jec t  of th is  
paper  is to  inves t iga te  the  effect  p roduced  by  the  admin-  
is t ra t ion of small  doses of se lenium upon  the  course of 
acute  carbon te t rachlor ide  poisoning.  

Our exper iments  were m a d e  on a lbino ra ts  of b o t h  
sexes, weighing be tween  120-150 g. The an imals  were  
divided into 4 groups,  each consis t ing of 30 ra ts .  The  
animals  were kep t  on a semi - syn the t i c  diet ,  poor  in 
selenium, while the  controls  were given the  c u s t o m a r y  
non- t r ea t ed  diet.  The  selenium was given per  os in t he  
form of sod ium selenite dissolved in dist i l led wate r .  

Group I. During  the  f irs t  10 days  of our  exper iments ,  
each animal  was given in t raper i tonea l ly  0.1 ml  of a mix-  

tu re  of ca rbon  te t rach lor ide  and  sunf lower  oil in the  pro- 
por t ion  of 111. Fol lowing the  carbon  te t rachlor ide  
poisoning,  t he  ra t s  received per  os a da i ly  dose of 1 
selenium/100 g b o d y  weight ,  in the  fo rm of sodium 
selenite,  for 21 days.  

Group II .  The animals  were s u b m i t t e d  to  in toxicat ion 
dur ing  10 days  wi th  a m e t h o d  s imilar  to  t h a t  used in the 
case of group I ' w i t h  ca rbon  te t rach lor ide ,  b u t  s imulta-  
neously  we also in i t i a ted  the  admin i s t r a t i on  of a daily 
dose of 1 y selenium/100 g b o d y  weight .  The  adminis t ra-  
t ion of se lenium las ted 31 days,  i.e. a n o t h e r  21 days  fol- 
lowing ca rbon  t e t r ach lo r ide  poisoning.  

Group I I L  During  the  first  21 days,  t he  animals  re- 
ceived a dai ly  dose of 1 ~ selenium/100 g b o d y  weight.  
Then,  s t a r t i n g  wi th  t he  21st day,  in add i t ion  to  selenium, 
the  animals  were  also given ca rbon  te t rachlor ide ,  using 
the  same m e t h o d  as t he  one appl ied  in group  I. 

Group IV. The  an imals  rece ived the  c u s t o m a r y  diet  to 
serve as controls .  Af te r  comple t ion  of t he  exper iments ,  
t he  an imals  were  sacrificed. 
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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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