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the  in t ens i ty  of {luorescence of the  t issues af ter  nerve  
s t imula t ion  and  f low-stop was obviously  m u c h  greater  
t h a n  t h a t  p roduced  by  th resho ld  concen t ra t ions  of NE,  
we have  to  conclude t h a t  N E  concen t ra t ions  of several  
orders h igher  m u s t  have  been p resen t  in the  i m m e d i a t e  
v ic in i ty  of these  smoo th  muscle cells and  elastic t issue to  
make  t h e m  br igh t ly  fluoresce. This  would mean  t h a t  even  
h igher  concen t ra t ions  would be found in the  i m m e d i a t e  
v ic in i ty  of the  nerve  ending  af ter  nerve  s t imulat ion.  E v e n  
t hough  flow was s topped  dur ing  s t imulat ion,  some 
l imi ted  local diffusion down the  s teep  concen t ra t ion  
gradient ,  and  hence  di lut ion,  m u s t  have  occurred by  the  
t ime  the  t r a n s m i t t e r  reached the  smoo th  muscle  cells. I t  
is therefore  conceivable  t h a t  concen t ra t ions  of N E  greater  

t h a n  10 -5 g/ml  may  be found  a round  the  nerve  t e rmina l s  
soon af ter  s t imula t ion .  

Rdsumd. Le d6ve loppement  de f luorescence diffuse pro-  
voqu6e dans  les cellules lisses, les t rab6cules e t  le t issue 
61astique par  la s t imula t ion  des nerfs spl6niques du cha t  
p e n d a n t  l 'occlusion, est  tenu  pour  6vidence directe  de la 
l ib6rat ion de noradr6nal ine  p r o v e n a n t  de nerfs sympa-  
thiques .  
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Dentatec tomy:  Absence  of Effects on Dysk ines ia s  Ariz ing  f r o m  Ghemical  S t imula t ion  of the S tr ia tum 
in Rats  t 

A useful expe r imen ta l  model  of dyskinesias  arizing f rom 
an induced  exc i t a to ry - inh ib i to ry  imbalance  in the  s t r ia-  
t u m  has  been  developed 2. This  model  was used in t he  
p resen t  r epor t  to  eva lua te  the  effects  of d e n t a t e c t o m y  on 
dyskines ias  of s t r ia ta l  origin in awake and  freely mov ing  
rats .  The s t u d y  was p r o m p t e d  by  recent  a t t e m p t s  to  
produce  relief of pa rk inson ian  dyskines ias  by  den ta tec -  
tomyS,  4 and re la ted  a t t e m p t s  to a l ter  les ion- induced 
t r emors  in monkeys  4. In  addi t ion,  COOPER 5 has sugges ted  
t h a t  the  cerebel lum plays  an i m p o r t a n t  role in t he  pro-  
duc t ion  of pa rk inson ian  and  re la ted  pos tu ra l  t remors .  

Materials and methods. Stainless  s teel  cannulae  were 
p e r m a n e n t l y  i m p l a n t e d  in the  n e o s t r i a t u m  (nucleus 
cauda tus -pu tamen)  of young adul t  male  H o l t z m a n  ra t s  
(250-300 g b o d y  wt.) according to  the  prodecure  of DILL 
et  a l ) .  The cannulae  were placed s tereotaxica l ly  a t  the  
level of the  anter ior  commissure  w i th  coordinates  ob ta ined  
f rom the  at las  of t he  ra t  brain,  by  PELLEGRINO and  
CUSHMAN 6. Seven days  af ter  cannula t ion ,  each r a t  was 
in jec ted  in t ras t r i a ta l ly  (IS) wi th  1.5 ~zg of carbachol  (Car- 
choline), 0.5 mg /ml  saline. IS- in jec t ions  were made  a t  a 
ra te  of 1 v1/min to  a to ta l  of 3 ~xl. The detai ls  of the  injec- 
t i on  t echn ique  were descr ibed previously  by  DILL et  al. 
in 1966 ~. 

The dyskinesias  resul t ing  f rom the  IS  in jec t ion  of 
carbachol  were r anked  according to t he  following sy s t em : 

The f requency  of the  cont ra la te ra l  forel imb t r emo r  was 
measured  by  means  of a magne t i c  t r e m o r  recorderL 
L a t en cy  of effect  was expressed as t he  t i m e  in te rva l  
be tween  in i t ia t ion of the  IS  in ject ion and  the  f irs t  ap- 
pearance  of t remor .  

Two days  af ter  the  ini t ial  carbachol  inject ion,  each ra t  
was lesioned s te reo tax ica l ly  in the  d en t a t e  nucleus" by  
means  of a LM-4 Grass lesion maker .  Three  groups of 5 
to 7 ra t s  were lesioned in the  d en t a t e  nucleus according 
to the  following p lan :  Group 1, ipsi la teral  to  the  cannula  
s i te;  Group 2, con t ra la te ra l  to  t he  cannula  site ; and Group 
3, bi la teral ly .  
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Type of dyskinesia Rank of dyskinesia 

0 1 2 3 4 5 6  

Contralateral forelimb tremor a b b ~ o c 
Facial tremor ~ a b e e 
Chewing motions ~ ~ b o o 
Neck tremor ~ ~ b 
Contralateral tfindlimb tremor ~ b b b 
Hyperextension of trunk ~ b b 
Bilateral forelimb tremor a b b 
Sialorrhea ~ b 
Generalized convulsions 

Slight intensity and brief duration (1-5 min). bModerate intensity 
and duration (6-40 rain), c Severe intensity and long duration (more 
than 40 min). 

Large unilateraI lesion of rat eerebellar deep nuclei on left: Intact 
nuclei labeled on right: f, fastigial nucleus; i, interposed nucleus; d, 
dentate nucleus. • 7. 
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Effects of dentatectomy on dyskinesias induced by intrastriatal injeetiolt of 1.5 ~tg of earbachol in rats 
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Site of dentatectomy No. Dyskinesia rank Tremor frequency 
with respect to IS Mean 4- S,E. (c/see) 
injection rats Mean 4- S.E. 

Latency 
(min) 
Mean :k S.E. 

Duration 
(rain) 
Mean 4- S.E. 

Contralateral 
Prelesion 7 3.57 4- 0.22 10.1 4- 0.15 
Postlesion 7 3.28 4- 0.46 10.0 • 0.48 
Epsilateral 
Prelesion 5 3.0 4- 0.0 10.0 • 0.0 
Postlesion 5 3.2 4- 0.22 9.4 4- 2.18 
Bilateral 
Prelesion 5 2.5 • 0.46 8.80 4- 0.50 
Postlesion 5 2.5 4- 0.46 8.82 -t- 0.45 

2.O3 4- 0.32 
2.11 4- 0.36 

1.5 4- 0.38 
3.5 -1- 1.38 

4.2 4- 1.4 
4.0 -I 0.56 

41.8 4- 7.64 
34.8 :t_ 6.76 

3626 4- 6.04 
29.2 4- 7.70 

30.4 • 7.88 
22.8 4- 3.79 

There was no significant difference between any pair of data by the student's t-test. 

One week af ter  the  lesions were  made  in the  d e n t a t e  
nucleus, each r a t  was re in jec ted  IS  wi th  the  same level of 
carbachol  and the  resul t ing dyskinesias  ranked  as before. 
The t r emor  f requency,  la tency,  du ra t ion  and  rank  of dys-  
kinesia p roduced  in each ra t  before  and  af ter  den ta -  
t e c t o m y  were compared  s ta t i s t ica l ly  by  the  m e t h o d  of 
s t u d e n t ' s  t-test.  Each  ra t  was sacrif ied a t  the  end of the  
s tudy,  t he  bra in  r emoved  and examined  microscopical ly  
for ver i f icat ion of the  cannula  and  lesion p lacement .  

Results and discussion. The resul ts  of th is  s tudy  clearly 
d e m o n s t r a t e  t h a t  d e n t a t e c t o m y  has  l i t t le  effect  on dys-  
kinesias arizing f rom cholinergic s t imula t ion  of the  neo- 
s t r i a t u m  of ra ts  (Table). There  was no effect  by  any  of the  
3 t ypes  of d e n t a t e c t o m y  on in tens i ty ,  character ,  la tency,  
or dura t ion  of the  dyskinesia .  Since GOODMAN and 
SIMPSON 8 have  shown the  ra t  cerebel lum to have  bi la tera l  
inf luence on l imb movemen t s ,  it  could be expec ted  t h a t  
uni la tera l  d e n t a t e c t o m y  would be less effect ive in th is  
an imal  t h a n  in higher  mammals .  However ,  bi la teral  le- 
sions of the  cerebellar  deep nuclei were also wi thou t  effect  
on the  dyskines ias  of th is  model .  

Uni la tera l  lesions of the  cerebellar  deep nuclei p roduced  
leaning of the  an imal  to the  cont ra la te ra l  side. This  was 
a c c o m p a n i e d  by  excessive f lexion of the  l imbs  on the  con- 
t ra la te ra l  side and  excessive ex tens ion  on the  ipsi la teral  
side. The animals  recovered  f rom these  effects in 4 or 5 
days.  Bi la teral  lesions induced a t e m p o r a r y  b radykines ia  
las t ing a similar  length  of t ime.  Locomot ion  appeared  
grossly normal  a t  t he  t ime  carbachol  was given IS for the  
eva lua t ion  of the  post les ion response.  

The cerebellar  lesions var ied f rom 1 to 3 m m  in d iamete r  
center ing  on the  den t a t e  nucleus. The large lesions de- 
s t royed  the  major  por t ion  of the  nucleus in te rpos i tus  as 
well as t he  nucleus den t a tu s  (Figure). The nucleus fastigii 
was spared  in all animals.  There  was no correla t ion be- 
tween  the  size of t he  cerebellar  lesion and  the  response to 
cholinergic s t imula t ion  of the  s t r i a tum.  

Lesions placed in the  ven t ro la te ra l  nucleus of the  tha-  
l amus  have  been used for the  clinical t r e a t m e n t  of park in-  
sonian dyskinesias  9,10 and  t remors  of cerebellar  origin 11,12. 
Since these  lesions i n t e r rup t  b o t h  den t a to rub ro tha l ami c  

fibers as well as pal l idofugal  fibers, a cerebellar  factor  
could no t  be ruled out  ~. The d a t a  p resen ted  in th is  repor t  
show t h a t  the  cerebel lum of the  ra t  has  l i t t le  influence on 
t r emors  ar izing f rom d is tu rbance  of str ial  funct ion.  

Al though  these  observa t ions  were made  on an animal  
w i th  a p r imi t ive  cerebellum, i t  seems unl ikely t h a t  t h e  
role of t he  ra t  cerebel lum would differ marked ly  from t h a t  
of h igher  m a m m a l s  13. Consequent ly ,  in l ight  of these  
observa t ions  and  those  re la t ing pa rk inson i sm to malfunc-  
t ion  of t he  s t r i a t u m 14,1~, one m u s t  reconsider  the  pos tu la te  
t h a t  the  cerebel lum plays  a s ignif icant  role in the  produc-  
t ion of t r emo r  in pa t i en t s  w i th  disease of t he  s t r ia tum.  

Zusammen/assung. Elekt ro ly t i sche ,  ipsilaterale,  kontra-  
laterale oder  bi la terale  L/isionen bl ieben in den t iefen 
Kernen  des Cerebellums ohne Einf luss  auf In tens i t / i t  oder  
Charakter  von Dyskinesien,  welche durch  In jek t ionen  yon 
1,5 sg  Carbachol  in den C a u d a t u m - P u t a m e n - K o m p l e x  
ungeh inde r t  bewegl icher  R a t t e n  hervorgerufen  wurden.  
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Der Einfluf~ von Herzfrequenz und L{inge der Gef~iBstrecke auf das Zeitintervall zwischen R-Zacke 
des EKGs und dem Beginn pressorezeptorischer Entladungen des Karotiss inus-  und Aortennerven 

Diskont inuier l iche elektr ische Reizung des Karot iss inus-  des gereizten Nerven  und  e rh6h te r  Stabil i t / i t  des gesam- 
bzw. auch  des Aor t enne rven  ist, wie berei ts  meh r f ach  t en  Rege lsys tems  sind einige Vortei le  dieser Reizform. 
b e t o n t  wurde,  der  kont inuier l ichen Re izung  be im ~baro- Sicherlich ist eine dem endogenen  R h y t h m u s  des 
pacing~ vorzuziehen 1-6. Ausgepr/ igtere Senkungsreak-  Kre i s laufsys tems  adgqua te  Re i zano rdnung  einer will- 
t ionen  des ar ter iel len Druckes  bei  ger ingerer  Be las tung  k i i r l i chenze i t l i chenVer te i lung  der  Impulsser ieni iber legen.  


