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and the  var ious  morphologica l  observa t ions  and g rowth  
da ta  were recorded a t  each harves t .  

The p lants  of the  set rece iv ing 0.006 M NaC1 in addi t ion  
to normal  ARNON and HOAGLAND'S solut ion showed good 
vege ta t ive  g rowth  and dark  green leaves as compared  

wi th  the  control  set. There  was no indica t ion  of any  toxic  
effect  on the  vege t a t i ve  g rowth  of t he  plants .  A t  f irs t  and  
second harves t ,  t he  leaves in sod ium set  showed more  
d r y  weight  t h a n  the  cont ro l  (Table). This  increase in d ry  
weight  is in a g r e e m e n t  w i t h  t he  results  of BROWNELL 11 
and others  x2,t,. 

A m a r k e d  effect  on pod  deve lopmen t  was, however ,  
observed.  Qui te  a large n u m b e r  of pegs failed to develop 
into  pods,  t he  t ips  of t he  gynophore  t u r n e d  b rown  and 
showed necrot ic  s y m p t o m s  (Figures  1 and 2). Those pegs 
which deve loped  in to  pods, were smal ler  and wi th  necrot ic  
lesions. I t  would  appear  t h a t  the  presence of Na  + ions 
a round  the  pegs inhibi ts  t he  d e v e l o p m e n t  of  the  pod. I t  
m a y  be t h a t  t he  Na  + ions inh ib i t  the  up take  of Ca++ ions 
by  the  pegs o r  the  growing pods. T h a t  ca lc ium inhibi ts  
t he  ra te  of Na+ absorp t ion  is known,  and  an  in te rac t ion  
be tween  the  2 ions in pod  fo rma t ion  appears  plausible.  
The  obse rva t ion  t h a t  the  vege t a t i ve  g rowth  of the  plants  
is no t  affected by  N a  + migh t  indica te  tha t ,  a t  t he  root  
level,  sod ium m a y  no t  in ter fere  wi th  the  up t ake  of 
calc ium,  b u t  t h a t  the  ca lc ium up take  d i rec t ly  by  the  
deve lop ing  pods is inh ib i ted  by  the  N a  + ions x4. 

NaCI Control 

Fig. 1. Entire plants of peanut (IV harvest, 70 days) showing 
inhibition of pod development, but no toxic effect of NaCI, on the 

vegetative growth, as compared to the control plants. 

NaCI Control 

Fig. 2. Pods showing black necrotic lesions, in presence of NaCI, 
along with normal pods from control plants. 

Zusammen]assung. N a t r i u m  Ch lo ra tum (0,006M) 
h e m m t  das v e g e t a t i v e  W a c h s t u m  der  Erdnusspf lanze  
nicht ,  wohl  aber  die E n t w i c k l u n g  der  Hii lsenfr t ichte  
selber. Es  wird angenommen ,  dass die N a t r i u m - I o n e n  
die Ca lc iumaufnahme  an der  W u r z e l  n ich t  stSren, dass 
sie aber  yon  den sich en twicke lnden  Hii lsen in der  N g h e  
der  N a t r i u m - I o n e n  d i rek t  g e h e m m t  wird.  
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The Role of the Cerebellum in Blood Pressure 
Regulation 

In  previous  papers  f rom this  laboratory ,  the  dis t r ibu-  
t ion  of pressor  and depressor  neurons in the  bra in  s tem 
was s tud ied  b y  means  of the  t ransec t ion  method1,  s. I t  
was shown t h a t  the  pressor  response to  per iphera l  ne rve  
s t imula t ion  is reversed  to blood pressure fall  by  cu t t ing  
the  bra in  a t  a cr i t ical  level.  The  l a t t e r  was found in the  
ca t  a t  an in ter -  to  post-col l icular  plane, while in t he  r abb i t  
i t  was placed somewha t  more  rostral ly,  viz.  a t  a pre- to 
intercol l icular  level.  

I t  was howeve r  recognized t h a t  in tercol l icular  t ransec-  
t ions des t roy  also the  connect ions  of the  anter ior  bra in  
s tem wi th  the  cerebel lum 2. Therefore  the  role of this 
s t ruc ture  in v a s o m o t o r  reflexes requires  clarif icat ion.  I t  
is known  t h a t  s t imula t ion  of var ious  par ts  of the  ca t ' s  

cerebel lum induces blood pressure rises, the  mos t  sensi t ive 
region being the  fast igial  nucleus 8. W e  h a v e  conf i rmed 
these observa t ions  by  p rob ing  sys temat ica l ly  the  cere- 
be l lum of the  conscious r abb i t  w i th  b ipolar  concent r ic  
electrodes.  F r o m  abou t  60 points,  sca t te red  th rough  all  
par t s  of the  cerebel lum,  on ly  hype r t ens ive  responses 
could be  evoked,  b u t  we h a v e  been  unable  to ob ta in  any  
depressor  react ion.  This  resul t  is in appa ren t  d i sagreement  
w i th  the  f indings of ZANCHW-TTI and ZOCCOLINI 3 on the  
tha lamic  cat,  where somet imes  a b lood pressure fall  was 
encountered  when  the  cerebel lum was s t imula ted  in the  
in t e rva l  be tween  2 sham rages. On the  o ther  hand,  exci-  

1 U. LEIBOWITZ, F. BERGMANN and A. D. KORCZYN, Archs int. 
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ra t ion  of cer ta in  cerebellar  areas,  while  no t  leading to  any  
direct  c i rcu la tory  change,  m a y  inh ib i t  the  blood pressure  
rise evoked  b y  caro t id  occlusion or b y  bra in  s t e m  s t imu-  
la t ion 4,5. 

The role of the  cerebe l lum in v a s o m o t o r  regula t ion  
became  ev iden t  a f t e r  cerebe l lec tomy.  This  p rocedure  con-  
ve r t ed  t h e  h y p e r t e n s i v e  reac t ions  of t h e  rabb i t ,  e l ic i ted 
b y  per iphera l  ne rve  s t imula t ion ,  in to  blood pressure  fail 
(Figure 1). The  change  was  comple te ,  i.e. depressor  re-  
sponses  fol lowed s t imu la t ion  over  t he  whole  f r e q u e n c y  
range  used, f rom 5-300 pulses/sec.  I t  appea r s  possible,  
therefore ,  t h a t  intercoUieutar  t r a n s e c t i o n  in t h e  r a b b i t  
causes  reversa l  of pressor  reac t ions  b y  b reak ing  t h e  con-  
nec t ions  be tween  h y p o t h a l a m u s  and  cerebel lum.  Pa r t i a l  
reversals ,  descr ibed  in earl ier  papers~,L m a y  be due  to  
incomple te  des t ruc t ion  of these  connect ions .  I t  should  be 
recalled t h a t  in tercol l icular  cu ts  leave the  l inks of more  
caudal  pa r t s  of t he  b ra in  s t e m  w i t h  t he  cerebe l lum in tac t .  

The effect  of ce rebe l l ec tomy on  v a s o m o t o r  ref lexes is 
also in a g r e e m e n t  w i th  r ecen t  observa t ions  on the  influ- 
ence of ba rb i tu ra te s .  The  h y p e r t e n s i v e  reac t ions  evoked 
by  cerebel lar  s t imula t ion  of t he  conscious animal ,  were 
abol ished b y  smal l  subnarco t i c  doses of the  d rug  ce.g. 
5-10 mg/kg  of pen toba rb i tone ) s .  On t h e  o the r  hand ,  we 
have  repor ted  t h a t  such small  doses of the  b a r b i t u r a t e  
p roduce  reversa l  f rom pressor  to  depressor  responses  w h e n  
per iphera l  nerves  6 or b ra in  s t e m  s t ruc tu re s  are  s t imu-  
l a t ed  7. F r o m  these  2 series of expe r imen t s ,  i t  m a y  be  
conc luded  t h a t  smal l  a m o u n t s  of na rco t ic  suppress  t he  
p r o p a g a t i o n  of v a s o m o t o r  impulses  in  wh ich  t h e  cerebel-  
lum par t ic ipa tes .  

A fu r t he r  in te res t ing  p h e n o m e n o n  was  obse rved  w h e n  
only  the  vermis  was  ab la ted .  Meyer  waves  now became  
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p r o m i n e n t  or - if p r e s en t  before  t he  ope ra t ion  - were 
m a r k e d l y  in tens i f ied  (Figures 2a and  b). The  waves  con- 
t i n u ed  indef in i te ly ,  i.e. un t i l  dea th ,  and  were usual ly  so 
s t rong  as t o  ove r shadow a n y  o the r  v a s o m o t o r  response  
evoked  b y  per iphera l  or  cerebel lar  s t imula t ion .  

However ,  t he  Meyer  waves  d i sappea red  comple te ly  
a f t e r  e x t i r p a t i o n  of t he  res t  of t he  ce rebe l lum (Figure 2c). 
I t  is sugges ted  t h a t  t h e  cerebel lum con ta ins  2 regions  
in f luenc ing  these  waves :  One w h i c h  enhances  t h e m  or 
m a y  even  be  respons ib le  for  t h e i r  appearance ,  a n d  a 
second area  w i th  i nh ib i t o ry  act ion.  The  m a i n  local izat ion 
of t h e  i nh ib i t o ry  e l ement s  appea r s  to  be  in  t h e  vermis .  The  
ab i l i ty  of  m a n y  drugs  to in t ens i fy  t he  Meyer  waves  m a y  
t h u s  be due  - i n t e r  alia - t o  b lockade  of these  i nh ib i t o ry  
neurons.  
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Fig. 2. Appearance of Meyer waves after extirpation of the vermis. 
Female rabbit, 2.3 kg. Succinylcholine infusion as in Figure 1. 
a, Hering-Traube waves of intact animal, synchronous with the rate 
of the respiratory pump (42/min). b, after extirpation of the vermis. 
Note appearance of Meyer waves at a rate of 12/rain, superimposed 
on the Hering-Traube waves, c, after complete cerebellectomy. Note 
absence of Meyer waves, but presence of weak Hering-Traube 
waves. Average blood pressure in (a) is 80 ram, in (b) 120 mm and 
in (c) 75 mm. Elevation of blood pressure level after removal of the 

vermis was not a constant finding. 
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Fig. I. Reversal of blood pressure response to peripheral nerve stimu- 
lation by  extirpation of the cerebellum. Male rabbit, 3.4 kg. Con- 
tinuous infusion of succinylcholine, 0.02 mg/kg/min, into left femoral 
vein; artificial ventilation. Blood pressure recorded from right carotis 
on an t~ & M physiograph by means of a Bourdon type photoelectric 
transducer. Right sciatic nerve stimulated via a constant current 
supply at 0.5 mA and 1 msec pulse duration for periods of 15 sec (as 
indicated by arrows). Blood pressure scale (in mm Hg) on left side; 
time marking (5 sec) in right lower corner. Rectal temperature was 
37 °C. at, intact animal; stimulation at 20 pulses]see, a~, same, after 
extirpation of the cerebellum by suction, b 1 and b~ same for 100 p]see. 

Note stronger blood pressure fall in a~ than in ba. 

Rdsumd. La  s t imula t ion  du cervele t  du lapin p rodu i t  
s eu l emen t  des  rdact ions  hyper t ens ives .  Apr6s la cdrebet-  
lectomie,  la s t imula t ion  p6r iph6r ique p rovoque  - au lieu 
d ' u n e  616vation - une  chute  de  la p ress ion  sanguine.  Les  
ondes  de Meyer  s ' in tens i f i en t  apr~s l ' ex t i rpa t ion  du vermis  
e t  d i spa ra i s sen t  apr6s la cdr6bel lectomie tota te .  
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