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Results. t~adiosulfate retention by costal cartilage in 
the intact or hypophysectomized rat is recorded in Table I. 

Hypophysectomy has a marked effect on affinity of 
cartilage for radiosulfate. Incorporation of the isotope in 
hypophysectomized animals is decreased 1/a-1/a when 
compared to normal rats weighing 85 g. T, P, and growth 
hormone are both effective in stimulating retention 
of radiosulfate cartilage. The response is qualitatively 
similar to but  not  of the same order of magnitude as 
response to growth hormone (Table II). 

In  contrast, T. P. at  the same dose level has no appar- 
ent effect in the intact animal in tha t  the steroid does not 
increase isotope retention significantly above that  ob- 
served for unin)ected animals (Table I). 

The most sensitive to T. P. appears to be the animal 
hypophysectomized at  21 days of age. Animals operated 
a t  a later age demonstrated a decreased sensitivity to the 
steroid (Table II ,  note 36-day group). The lower counting 
rates observed in control and treated animals are most 
likely a reflection of the dose of SSS/g body weight. 
Growth hormone has a stimulating effect on radiosutfate 
incorporation by caxtilage regardless of age at hypo- 
physectomy (Table II). 

Hydrocortisone accentuates the effects of hypophysec- 
tomy on cartilage activity. Incorporation of the isotope 
into cartilage cells is inhibited by doses of t v ranging from 
25 to 500 ~g. This dosage level was without effect in the 
intact  rat. Simultaneous t reatment  with T. P. and F par- 
tially corrected the effects obtained when F alone was 
used (Table I}. 

We have observed tha t  the hypophysectomized rat 
gains about  10-15 g in body weight during the 7 day 
experimental  period. Animals operated at 36 days of age 
gain very little weight. In this respect it is interesting to 
note that  the stimulating effects of T. P. as well as the 
inhibitory effects of F (at 25 and 50 ~tg) occur without 
any observable influence on body weight. 

Discussion. The foregoing data  illustrate the suscepti- 
bility of costal cartilage to changes in hormonal environ- 
ment. The decreased metabolic act ivi ty  of the cartilage 
cell following hypophysectomy is in agreement with the 
reports of others 1,e,a. Consistent with their findings, we 
have observed that  growthhormone, while having no effect 
in the intact animal, stimulates incorporation of S 35 sul- 
fate in the costal cartilage of the hypophysectomized rat. 

From the present s tudy it appears that  a similar effect, 
insofar as costal cartilage is concerned, can be ascribed to 
T.P., since response of the intact  or hypophysectomized 
animal following administration of the steroid is qualita- 
t ively similar to response following growth hormone. 
Nevertheless, the question arises as to whether the re- 
sponse of cartilage can be considered as a direct effect or 
reflects general improvement  of the operated animal. 

The fact tha t  T. P. stimulates retention of radiosulfate 
without  apparent effect on body weight suggests a spe- 
cific effect on the cartilage cell act ivi ty  rather than a 
general improvement  of the metabolic state of the animal. 
Further,  it was demonstrated tha t  hydrocortisone accen- 
tuates the inhibitory effects of hypophysectomy at  dosage 
levels tha t  are without  any observable influence on body 
weight. Consequently i t  is suggested tha t  the stimulatory 
effect of T.P.  is a direct anabolic effect on cartilage. 

Incorporation of radiosulfate by cartilage has been 
shown to be influenced by hormones other than growth 
hormone. I t  has been reported tha t  thyroxine ~ stimulates 

D. D. DZIEWIATKOVCSKI, J. bioL Chem. 189, 717 (1951). 

cartilage metabolism while cortisone 7,s and large doses 
of hydrocortisone z reduce rate of sulfate fixation. We 
have shown in the hypophysectomized rat  tha t  T. P. also 
influences incorporation of radioactive sulfur. However, 
since we are measuring total sulfate it is only assumed 
that  the increased concentration of isotope reflects syn- 
thesis of chondroitin sulfate, as has been postulated for 
growth hormone ~,9. I t  is yet  to be proven that  radiosul- 
fate uptake by cartilage, in response to hormones, is a 
direct metabolic effect on the tissue or an alteration in 
turnover rate. 

E. J. COLLINS and J. ANILANE 

Department o/ Endocrinology, The Upjohn Co., A'ala- 
mazoo (Michigan), November 14, 1958. 

Rdsumd 

1 ° L'hypophysectomie diminue l ' incorporation de S as 
d ins  le cartilage costal de jcunes rats. L'hydrocortisone 
renforce Faction de l 'hypophysectomie. Au contraire, le 
propionate de tcstost6rone stimule la fixation de S zs d ins  
le cartilage costal. Un• t rai tement  A l 'hormone dc crois- 
sance donne une r6ponse qual i ta t ivement  idcntique ~ celle 
obtenue avec le propionate de testost6rone. 2 ° Le pro- 
pionate de testost6rone, l 'hydrocortisone et l 'hormone de 
croissance n'influenccnt pas I 'incorporation de radio- 
sulfate chez le rat normal. 

• 7 L. L. LAya'oz~, Proc. Soc. exp. Biol. Med. 76, 596 (1951). 
s H. BO~TRO~,t and I':. JoRe~s, Exper. 9, 392 (1954).. 

H. BOSTROM, Ark. l~:emi 6, 43 (1953). 

Der e l e k t r o p h y s i o l o ~ i s c h e  N a c h w e i s  

d e r  p r o p r i o z e p t i v e n  M u s k e l a f f e r e n z  

u n d  des monosynaptischen R e f l e x b o g e n s  

d e r  i n n e r e n  K e h l k o p f m u s k e l n  

Der physiologische Nachweis propriozeptiver Muskel- 
afferenz und des monosynaptischen Reflexbogens der 
Kehlkopfmuskeln ist bisher weder beim Menschen noch 
im Tierversuch erbracht ~,2. Der histologische Nachweis 
yon Muskeldehnungsrezeptoren in Kehlkopfmuskeln ist 
his heute umstritten ~,3. 

Bet Reizversuchen an Menschen, bei dencn wegen eines 
Kehlkopfkrebscs einc Totalexstirpation des Larynx durch- 
gefiihrt werden musste, konntcn wir das Vorhandensein 
propriozeptiver Muskclafferenz nachweisen und den nao- 
nosynaptischen Reflexbogen darstellen. 

Methodih: SorgfAltige Pr~tparation yon Kehlkopf und 
Nn. laryngici superiores und recurrentes. Nach Frei- 
Iegung werden diese Nerven etwa 1 cm vor  ihrem Ein t r i t t  
in den Larynx in die Gabetn bipolarer Etektroden ein- 
geh~ngt und diese soweit angehoben und fixiert, dass kein 
Kontakt  yon Elektrode und gereizter Nervcnstrecke mi t  
dem umgebenden Gewebe m6glich ist. Die bipolaren Elek- 
troden k6nnen wahlweise zur Reizung wie zur Ableitung 
benutzt werden. Zur elektromyographischen Ableitung 
vom M. vocalis wurden koaxiale Nadelelektroden ver- 
wandt. Registriert wurde mit  einem Dreikanal-DISA- 

1 H. LULLIES, in O. F. RA~c~E und H. LULLIES, Lehrbuck der 
Physiologic. Geh6r, StimmG Sprache (Springer, Berlirt 1953). 

K. MONDNICH, Ktin. \Vschr. 3G 802 (1957). 
K. PAULSE~, Z. Zellforsch. 47, 363 (t958). 
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E l e k t r o m y o g r a p h e n ,  d e r  g M c h z e i t i g e s  B e o b a c h t e n  u n d  
F i l m e n  g e s t a t t e t .  G e r e i z t  w u r d e  m i t  R e c h t e c k i m p u l s e n  
v o n  0,8 o d e r  1 m s  D a u e r .  D i e  R e i z v e r s u c h e  w u r d e n  e r s t  
a u f  e iner ,  d a n n  a u f  d e r  a n d e r e n  S e i t e  d u r c h g e f i i h r t .  
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Abb. 1. Gleichzeitige Reizung des N. recurrens und N. laryngicus sup. 
- Nur bei schwacher Reizintcnsitfit treten primtires und sekundSres 
Muskelaktionspotential auf, bei starkerer Reizintensitfit wird das 
letztere infolge antidromer Hemmung  der Motoneurone unterdrfickt 
A Ableitung yore 5I. vocalis. 

B und C Ebenfalls Ableitung vom 3I. vocalis fiber eine zweite ko- 
axiale Nadelelektrode, die auf die Eingange yon zwei von- 
einander unabhtingigen VersttirkcrkaMlen geschaltet ist, 
so dass unter  B m i t  einer Geschwindigkeit yon 500 mm/s  
registriert wird, unter  C mit  50 mm/s.  Die in Ableitung C 
auftretenden kleinen Aktionspotentiale, die vor deln drit ten 
Reiz zu beobachten sind, beruhen auf der physiologischen 
Spontaninnervation des 3I. vocalis wlihrend des Exspiriums 

I Rdzeinbruch.  
II Primtires Muskelaktionspotcntial. 
III Sekundtires Muskelaktionspotential (Refiexpotential). 

Ergebnisse .  1. Be i  R e i z u n g  d e s  N.  l a r y n g i c u s  s u p .  w u r d e  
n a c h  e i n e m  I n t e r v a l l  y o n  20 m s  e i n  M u s k e l a k t i o n s p o t e n -  
t i a l  v o m  M. v o c a l i s  a b g e l e i t e t ,  d a s  be i  z u n e h m e n d e r  R e i z -  
s t i i rke  e e i ne  a n s t e i g e n d e  A m p l i t u d e  ze ig te .  D i e s e s  M u s k e l -  
a k t i o n s p o t e n t i a l  w a r  m i t  S i c h e r h e i t  u n d  a u s n a h m s l o s  re-  
p r o d u z i e r b a r ,  d i e  L a t e n z z e i t  w a r  k o n s t a n t .  E s  w u r d e  be i  
z u n e h m e n d e r  R e i z i n t e n s i t g t  n i e m a l s  e i n  a n d e r e r  E f f e k t  
a ls  d e r  e i n e s  A m p l i t u d e n a n s t i e g e s  b e o b a c h t e t ,  n i e m a l s  
t r a t e n  m e h r  a l s  e in  A k t i o n s p o t e n t i a l  a u f  ( E n t l a d u n g s -  
a n h a n g ,  a f t e r d i s c h a r g e ) .  

2. \ V u r d e n  N.  l a r y n g i c u s  s u p .  u n d  N.  r e c u r r e n s  gleich- 
ze i t ig  ge re i z t ,  so  t r a t e n  be i  R e i z i n t e n s i t / i t e n  in S c h w e l l e n -  
n ~ h e  b e i d e  (pr im~ires  u n d  s e k u n d / i r e s )  A k t i o n s p o t e n t i a l e  
au f .  D ie  Z e i t r e l a t i o n e n  b l i e b e n  u n v e r R n d e r t .  Be i  w e i t e r e m  
A n s t i e g  d e r  R e i z i n t e n s i t g t  v e r r i n g e r t e  s i c h  j e d o c h  d ie  
A m p l i t u d e  d e s  s e k u n d / i r e n  M u s k e l a k t i o n s p o t e n t i a l s ,  u n d  
s c h l i e s s l i c h  v e r s c h w a n d  es  g a n z .  W u r d e  j e d o c h  be i  u n -  
v e r / ~ n d e r t e r  Re izs t~ t rke  d e r  S t r o m k r e i s  z u r  R e i z e l e k t r o d e  
a m  N.  r e c u r r e n s  u n t e r b r o c h e n  (so d a s s  a l so  n u r  d e r  N.  
l a r y n g i c u s  s u p .  g e r e i z t  w u r d e ) ,  so  t r a t  d a s  s e k u n d ~ i r e  
M u s k e l a k t i o n s p o t e n t i a l  w i e d e r  au f ,  v e r s c h w a n d  a b e r  
w iede r ,  w e n n  d ie  R e i z e l e k t r o d e  a m  R e c u r r e n s  w i e d e r  e in-  
g e s c h a l t e t  w u r d e .  N a c h  D u r c h s c h n e i d u n g  d e s  N.  l a r y n -  
g i c u s  s u p .  p r o x i m a l  v o n  d e r  R e i z e l e k t r o d e  v e r s c h w a n d  
es g l e i c h f a l l s  u n d  w a r  be i  k e i n e r  R e i z i n t e n s i t ~ i t  m e h r  d a r -  
s t e l l b a r  (Abb .  t u n d  2). 

3. B e i  R e i z u n g  d e s  N.  r e c u r r e n s  u n d  A b l e i t u n g  v o m  N.  
l a r y n g i c u s  s u p .  w u r d e n  n i e m a l s  A k t i o n s p o t e n t i a l e  reg i -  
s t r i e r t ,  d i e  in  e i n e m  e r k e n n b a r e n  z e i t l i c h e n  Z u s a m m e n -  
h a n g  m i t  d e m  R e i z  s t a n d e n .  

4. Be i  R e i z u n g  de s  N.  r e c u r r e n s  u n d  A b l e i t u n g  v o m  
M. v o c a l i s  w a r  k u r z  n a c h  l ~ b e r s c h r e i t e n  d e r  R e i z s c h w e l l e  
h~iuf ig  n a c h  d e m  p r i m / i r e n  e in  s e k u n d ~ i r e s  M u s k e t a k t i o n s -  
p o t e n t i a l  zu  r e g i s t r i e r e n ,  d e s s e n  A m p l i t u d e  be i  z u n e h m e n -  
d e r  Re iz in t ens i t g~ t  z u n i i c h s t  a n s t i e g ,  j e n s e i t s  e i n e r  be -  
s t i m m t e n  R e i z i n t e n s i t ~ i t  d a n n  a b e r  m e i s t  b r t i s k  v e r -  
s c h w a n d .  D i e s e s  s e k u n d / i r e  M u s k e l a k t i o n s p o t e n t i a l  w a r  
n i c h t  m i t  v611iger K o n s t a n z  r e p r o d u z i e r b a r .  K o n s t a n t  
w a r  in  j e d e m  e i n z e l n e n  F a l l e  j e d o c h  s e i n e  L a t e n z z e i t .  
I n s g e s a m t  l a g e n  d ie  X~erte  z w i s c h e n  1 6 - 2 0  m s .  D i e s e s  
s e k u n d g . r e  M u s k e l a k t i o n s p o t e n t i a l  t r a t  a u c h  n a c h  D u r c h -  
s c h n e i d u n g  d e s  N.  l a r y n g i c u s  s u p .  u n v e r / i n d e r t  a u f ,  w a r  
a b e r  n a c h  D u r c h s c h n e i d u n g  d e s  N.  r e c u r r e n s  p r o x i m a l  
y o n  d e r  R e i z e l e k t r o d e  n i c h t  m e h r  d a r s t e l l b a r .  

Dishus s ion .  N a c h  d e n  E r g e b n i s s e n  d e r  R e f l e x u n t e r -  
s u e h u n g e n  y o n  H O F F M A N N  4 ,  ~ I A G L A D E R Y  5 ,  P A I L L A R D  0 

u.  a.  1/isst s i ch  e in  Te l l  u n s e r e r  B e f u n d e  l e i c h t  d e u t e n :  

P. HOFFMANN und C. I. K E L L E R ,  Z. Biol. 87, 5'27 (f928). 
'~ J. W. )IAGLADERV, Pflfigers Arch. gcs. PhysioI. 261, 30 ° (1955). 
6 j .  PAILLARD, Rd/lexes et rdgulations d'origine proprioceph~,e chez 

I'homme (Librairie Arnelle, Paris 1955). 
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Abb. 2. Bei 1 und 2 Reizung nur des N. laryngicus sup. Bei 3, 4 und  
5 wird zus/itzlich der Stromkreis zur Reizelektrode am N. recurrens 
eingeschaltet, so dass jetzt beide Nerven gleichzeitig gereizt werden. 
Das sekund/ire Muskdaktionspotcntial  (Reflexpotential) wird prompt  
unterdNekt ,  erscheint abet nach Abschaltung der Reizelektrode 

am N. reeurreas bei 6 ebenso prompt wieder. 

A Ableitung yore M. vocalis. 
B und C Ebenfalls AbMtung  vom ~I. vocalis tiber eine zweite ko- 

axiale Nadelelektrode, die auf die Eingtinge yon zwei von- 
einander unabhtingigen Verstarkerkanalen geschaltet ist, 
so dass unter  B m i t  einer Gcschwindigkeit yon 500 mm/s  
registriert wird, unter  C mit  5o totals. 

I Reizeinbruch. II Prilntires ~Iuskelaktionspotential. III Sektmdtires Muskelaktionspotential (Reflexpotential). 
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Bei Re izung  des N. l a ryng icus  sup. werden  Axone  yon  
l ) e h n u n g s r e z e p t o r e n  de r  l £eh l kop f m us ke l n  gereizt,  die 
d a d u r c h  ausgel6s te  a f fe ren te  I m p u l s s a l v e  e r reg t  die pon-  
t i n e n  M o t o n e u r o n e  u n d  16st die Ref lexsa lve  aus,  die effe- 
r e n t  t iber  den  N. r ecu r r ens  gele i te t  wird. 

Bei  g le ichzei t iger  Re i zung  yon  N. l a ryng icus  sup. und  
N. r ecu r rens  is t  das  R e f l e x p o t e n t i a l  n u r  bei schwellen-  
n a h e n  ReizintensitS~ten aus l6sbar ,  d a  bei  st~irkeren Reiz- 
intensi t /~ten die a f fe ren te  I m p u l s s a l v e  au f  Motoneurone  
tr i ff t ,  die sich infolge der  fiber den  N. recur rens  gele i te ten 
a n t i d r o m e n  Re izsa lve  im Ref rak t~ . r s t ad ium bef indenL 
E i n  wei te re r  Tel l  unse re r  B e f unde  (un te r  4 de r  Ergebnisse  
darges te l l t )  ist  v ie l le icht  n i c h t  so s icher  d e u t b a r .  \Vir neh-  
men  an,  dass  das  bei Re i zung  des N. r ecur rens  beobach-  
te te  s ekund~re  M u s k e l a k t i o n s p o t e n t i a l  d a d u r c h  zus t ande  
k o m m t ,  dass  ein k le iner  Tell  der  p r o p r i o z e p t i v e n  Afferenz 
fiber diesen N e r v e n  lRuft, de r  gr6ssere Tell  dagegen  t iber 
den  N. l a ryng icus  sup.  s. Hierf f i r  sp r echen  insbesondere  
die K o n s t a n z  de r  L a t e n z z e i t  und  ihre  { ) b e r e i n s t i m m u n g  
m i t  d e m  bei Re izung  des N. l a ryng icus  sup. ausgel6s ten  
Ref l expo ten t i a l .  

I~. ESSLEN und  B. SCHLOSSHAUER 

Neurologische Universitiitsklinik, Hamburg-Eppendor/, 
28. August 1958. 

Summary 

On e x c i t a t i o n  of the  super io r  l a ryngea l  ne rve  and  the  
r e c u r r e n t  ne rve  w i th  single s q u a r e  wave  shocks  in pa-  
t i e n t s  u n d e r g o i n g  t o t a l  e x s t i r p a t i o n  of t he  l a rynx  for 
cancer ,  a ref lex p o t e n t i a l  c an  be  r ecorded  f rom the  vocal  
muscle.  This  p o t e n t i a l  shows the  c r i t e r ia  cha rac t e r i s t i c  of 
t he  ref lex p o t e n t i a l  a r i s ing  on  e x c i t a t i o n  of muscle  spindles  
or  t he  a f fe ren t s  of muscle  sp ind les  (Ia-f ibres)  in l imb  
muscles .  The  p a t h w a y  of a f f e r en t  f ibres  is for the  ma in  
p a r t  v i a  t he  sup.  lar.  ne rve  b u t  t h e r e  seems to be an  indi-  
ca t ion  of a sma l l  p a r t  of a f fe ren t s  in  the  r e c u r r e n t  ne rve  
also. 

J.  C. EccL,;S, Pfhigers Arch. ges. Physiol. 260, 385 {1951). 
s ]3. SCHLOSStIAUER lind I';, ]~SSLEN (illl l)ruck). 

Effects of T h a l a m i c  S t imula t ion  upon the Rate,  
Durat ion  and Synchronizat ion  of Clonic Activity 

of the t w o  Independent  Cortical  Foci 

I t  has  been  s h o w n  b y  I{OSENI:~LUETPI et al. 1 t h a t  in ani-  
ma l s  u n d e r  chlora lose  anes thes i a ,  a n d  u n d e r  g iven  experi-  
m e n t a l  condi t ions ,  t he  s ingle shocks  appl ied  to app r op r i a t e  
a reas  of the  ce rebra l  co r t ex  in t he  course,  or sho r t l y  a f te r  
t h e  s p o n t a n e o u s  end  of t he  ton ic-c lonic  sequence,  are 
able  to  con t ro l  the  r a t e  of t he  cor t i ca l  c lonus  and  to  pro- 
long t he  d i scharge  b e y o n d  i ts  in t r ins ic  du ra t ion .  The  
p h e n o m e n o n  was  c o n f i r m e d  in u n a n e s t h e t i s e d  m o n k e y s  
a n d  t h e  s t u d y  e x t e n d e d  to a reas  of the  ce rebra l  cor tex  
o t h e r  t h a n  isocort ical ,  as well  as to  some of the  subcor t i ca l  
s t r u c t u r e s  such  as t he  a m y g d a l o i d  nuc lea r  complex  °-. I t  
h a s  been  d e m o n s t r a t e d ,  in add i t ion ,  t h a t  the re  exis t  in  the  
ce rebra l  co r t ex  areas  w i t h  no m u t u a l  con t ro l l ing  in te r re la -  
t ionsh ip ,  a n d  c o n s e q u e n t l y  t h a t  qu i t e  i n d e p e n d e n t  re- 
sponses  w i t h  d i f f e ren t  clonic r a t e s  a n d  d u r a t i o n s  could be 

1 A. ROSENBLUETII, D. D. ]~OND, and \V. B. CANNON, Amer. J. 
Physiol. 137, 681 (19,12). 

Lj.  MIIIAILOVld, Acta reed. iugoslav. (in press). 

set  up  b y  s epa ra t e  s t i m u l a t i o n  of such  a reas  1,~. On  t he  
o t h e r  h a n d ,  since t he  p ioner  work  of 3,~ORtSON a n d  1)EMP- 
SEY ~ a n d  ])EMPNEY a n d  MORISON 4, t h e  rote of t he  i n t r a -  
l a m i n a r  t h a l a m i c  nuclei  in s y n c h r o n i z a t i o n  of t h e  e lect r i -  
cal a c t i v i t y  of widespread  a reas  of the  ce reb ra l  c o r t e x  h a s  
been  increas ingly  recognized 8,~ 

Cons ider ing  tile resul t s  of the  works  m e n t i o n e d ,  i t  was  
t e m p t i n g  to see w h e t h e r  the  chmic  phase  of t he  d i scha rges  
set up  in t he  two  widely  s e p a r a t e d  a n d  m u t u a l l y  u n r e l a t e d  
areas  of the  cerebra l  cor tex  coukl  be (a) p ro longed ,  (b) 
synchron ised ,  and  (c) t h e i r  r a t e  con t ro l led ,  b y  a n  a p p r o -  
p r i a t e  s t i m u l a t i o n  of i n t r a l a m i n a r  t h a l a m i c  nuclei .  

Unanes the t i zed ,  i m m a t u r e  Rhesus  m o n k e y s  a n d  ca t s ,  
w i th  surface a n d  d e p t h  e lect rodes ,  c o n s t r u c t e d  a n d  i m p l a n t -  
ed accord ing  to the  t e c h n i q u e  of I)ELGADO 7 h a v e  been  
used in th is  inves t iga t ion .  Needle e lec t rodes  were i n t r o d u c e d  
in the  t h a l a m u s  b y  m e a n s  of a Hors ley-Cla rke  s t e r eo t ax i c  
i n s t r u m e n t  a n d  cor t ica l  e lec t rodes  were  p laced  in t h e  
desired posi t ion u n d e r  v isual  cont ro l .  Two Grass  s t i m u -  
lators,  model  4-S, wi th  s t imu lus  i so la t ion  un i t s  ~¢ere em-  
ployed,  the  one to el ici t  cor t ica l  a f t e r  d i scha rges  a n d  t h e  
o the r  to app ly  single shocks  to t he  t h a l a m u s  in t he  course,  
or in a shor t  in t e rva l  (less t h a n  0.5 s) a f t e r  t he  s p o n t a n e o u s  
t e rmina t ion ,  of cort ical  clonic burs t s .  S t imu l i  of 0-2 ms  
f requency  of 100 c/s a n d  5 s of t o t a l  d u r a t i o n  were used 
to elicit  cor t ical  discharges .  The i r  i n t e n s i t y  va r i ed  in de-  
pendence  of the  a rea  s t imu la t ed .  The  single un id i rec t io -  
nal  0-2 ms pulses were de l ivered  to t he  t h a l a m u s  a t  t h e  
ra te  of 1-3 s. A l)u M o n t  c a t h o d e - r a y  osc i l lograph  was 
used to m o n i t o r  the  s t imul i .  The  e lect r ica l  a c t i v i t y  was  
recorded t h r o u g h o u t  the  e x p e r i m e n t .  W h e n  t he  exper i -  
m e n t s  were comple ted ,  the  b ra ins  of t he  an imals ,  sacr i -  
ficed unde r  n e m b u t a l  overdoses ,  were per fused  w i t h  sa l ine  
and  formal in ,  and  sec t ioned  in t he  s t e r eo t ax i c  i n s t r u m e n t .  
Serial  sect ions  (15 ix) were s t a ined  a n d  the  pos i t ion  of 
e lectrodes was checked  in h is to logical  p r e p a r a t i o n s .  

B y  discrete,  s epa ra t e  s t i m u l a t i o n  of a reas  8 a n d  7 of t h e  
cerebra l  cor tex  and  in ce r t a in  cases of a rea  8 of one  h e m i -  
sphere  and  a rea  4 of t he  o the r ,  i t  was  poss ible  to  se t  u p  
the  independen t ,  localised, a n d  n o n - s p r e a d i n g  ton ic -c lon ic  
a f te r  d ischarges  of d i f fe ren t  r a t e s  and  du ra t i ons .  Single  
shock s t imul i  of an  a d e q u a t e  f r equency  ( co r re spond ing  to  
t he  p r e d o m i n a t i n g  in t r ins ic  r h y t h m  of t h e  cor t ica l  dis-  
charge,  i.e. 1-3 c/s) appl ied  in the  course  of t he  c lonic  
response,  or sho r t l y  a f t e r  i ts  s p o n t a n e o u s  end,  to  t he  in- 
t r a l a m i n a r  t h a l a m i c  nuclei  (N. an te r io r ,  N. media l i s  dor-  
salis) were r epea ted ly  found  to  be  ef fec t ive  in t h e  con t ro l  
of the  r a t e  s y n c h r o n i z a t i o n  of o the rwise  qu i t e  i ndepen -  
d a n t  and  a s y n c h r o n o u s  d ischarges ,  a n d  p ro longa t i on  of t he  
clonic sequence  b e y o n d  i ts  in t r ins ic  d u r a t i o n .  One  of t he  
r ep re sen t a t i ve  e x p e r i m e n t s  is i l l u s t r a t ed  on  t he  Figure .  
I t  should  be po in t ed  o u t  t h a t  the  average ,  s p o n t a n e o u s  
r a t e  of chmic  cor t ica l  b u r s t s  {2.5 to  3/s) c o r r e s p o n d e d  
fair ly well to the  mos t  effect ive  f requencies  of t he  s t imul i  
del ivered to the  t h a l a m u s .  

The  fact ,  d e m o n s t r a t e d  by  these  e x p e r i m e n t s ,  t h a t  t h e  
chmic d ischarge  of the  two bi la tera l ,  wide ly  s e p a r a t e d ,  
and  m u t u a l l y  un re l a t ed  areas  of the  ce rebra l  co r t ex  coud  
be  cont ro l led ,  synchron i sed ,  a n d  p ro longed  b y  a n  a p p r o -  
p r ia te  s t i m u l a t i o n  of mid l ine  t h a l a m i c  nuclei ,  gives s t r o n g  
f u r t h e r  s u p p o r t  to t he  r ea l i sa t ion  of the  i m p o r t a n c e  of t he  
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