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Media l  F o r e b r a i n  Bund le  P r o j e c t i o n s  to the  NUcleus  of the  D i a g o n a l  B a n d  of B r o c a  

T h e  s e p t a l  c o m p o n e n t  of  t h e  n u c l e u s  of t h e  d i a g o n a l  
b a n d  of B r o c a  ( n D B B )  is a s t r e a m  of f i b r e s  a n d  celIs  
s i t u a t e d  in  t h e  m i d p o r t i o n s  of t h e  s e p t a l  r e g i o n L  T h e  
n D B B  h a s  b e e n  p o s t u l a t e d  b y  PETSCHE e t  al.~, a to  be  t h e  
p a c e m a k e r  for  t h e  h i p p o c a m p a l  t h e t a  r h y t h m .  N e v e r t h e -  
less ,  r e t i c u l a r  f o r m a t i o n  s t i m u l a t i o n  c a n  i n d u c e  t h e  t h e t a  
r h y t h m  ~ -~. 

T h e  r e t i c u l a r  f o r m a t i o n  c o m m u n i c a t e s  w i t h  t h e  n D B B  
v i a  t h e  m e d i a l  f o r e b r a i n  b u n d l e  (MFB) ,  w h i c h  is a c o m -  
p l e x  p a t h w a y  of f i b r e s  a n d  cel ls  5 L T o  u n d e r s t a n d  h o w  
t h e  n D B B  o r g a n i z e s  h i p p o c a m p a l  a c t i v i t y  r e q u i r e s ,  t h e n ,  
s o m e  u n d e r s t a n d i n g  of  t h e  i n f l u e n c e  of  M F B  p r o j e c t i o n s  
o n  cel ls  in  t h e  n D B B .  T h e  p r e s e n t  s t u d y  is a n  i n v e s t i g a -  
t i o n  i n t o  t h e  n a t u r e  of  M F B  i n p u t  to  t h e  n D B B .  

Ca t s ,  a n a e s t h e t i z e d  w i t h  e i t h e r  s o d i u m  p e n t o b a r b i t a l  
(35 45 m g / k g )  or  a t h i a m y l a l  s o d i u m  (20 -30  m g / k g ) -  
c h l o r a l o s e  (40 40 m g / k g )  c o m b i n a t i o n ,  we re  a c u t e l y  
p r e p a r e d  in  a s t a n d a r d  f a s h i o n .  T h e  d o r s a l  a s p e c t s  of  t h e  
s e p t u m  were  e x p o s e d  b y  r e m o v a l  of  t h e  o v e r l y i n g  c e r e b r a l  
c o r t e x  a n d  c o r p u s  c a l l o s u m .  B i p o l a r  s t i m u l a t i n g  e l e c t r o d e s  
w i t h  a n  i n t e r p o l e  d i s t a n c e  of  0.5 m m  ( 1 0 0 - 1 5 0  K o h m )  
we re  s t e r e o t a x i c a l l y  p l a c e d  in  t h e  p a t h w a y  of  t h e  m e d i a l  
f o r e b r a i n  b u n d l e  ( M F B )  a t  A P  leve ls  r a n g i n g  f r o m  + 1 3  
t o  q-15 ( T o p o g r a p h i s c h e r  H i r n a t l a s  de r  K a t z e  f i ir  e x p e r i -  
m e n t a l p h y s i o l o g i s c h e  U n t e r s u c h u n g e n  b y  I;. REINOSO- 
SUARXZ, 1961), a n d  v i s u a l l y  p l a c e d  u p o n  t h e  i p s i l a t e r a l  
f i m b r i a  ( iF Jm) .  M i e r o e l e c t r o d e s  were  u s e d  to  r e c o r d  f ie ld  

p o t e n t i a l s ,  e x t r a -  a n d  i n t r a c e l l u l a r  u n i t a r y  p o t e n t i a l s  in  
t h e  v e r t i c a l  l i m b  of  t h e  n D B B f o l l o w i n g  M F B  s t i m u l a t i o n .  
M o r e  d e t a i l s  of  t h e  e x p e r i m e n t a l  p r o c e d u r e  a r e  a v a i l a b l e  
e l s e w h e r e  s, 9. 

T h e  F i g u r e  A s h o w s  f ie ld  r e s p o n s e s  r e c o r d e d  in  t h e  
n D B B  s u b s e q u e n t  to  M F B  s t i m u l a t i o n .  T h e  f ie ld  re-  
s p o n s e s ,  t y p i c a l l y ,  were  m a d e  u p  of  a s m a l l  e a r l y  n e g a t i v i t y  
( d o w n w a r d  a r row)  fo l l owed  b y  a l a r g e r  n e g a t i v i t y  (e.g., 
N a t  5000 tx), a n d  f i n a l l y  a s h a l l o w  p o s i t i v i t y  (e.g., P a t  
5000 ~). T h e  e a r l y  n e g a t i v i t y  b e h a v e s  l ike  a c o m p o u n d  
f ib re  v o l l e y  w h e n  s t u d i e d  b y  p a i r e d - s t i m u l u s  t e s t i n g  
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A) Schematic locating position of probe in the NDBB and profile of field responses to MFB stimulation. Abbreviations: nDBB, nucleus of 
the diagonal band of Broca; AC, anterior commissure; IC, internal capsule. B) Test field responses from paired-stimulus testing (PST} series 
a t  5000 [z. The control and responses from 20 msec, 50 msec, and 100 msec interstimulus intervals (ISI) are shown. C) Extracellular uni tary 
response to MFB stinmlation. D} Depolarizing-hyperpolarizing sequence after penetration of cell which gave discharge in C; shown at 2 gains 
and sweep speeds. E) Extracellular control for D. F) lntracellular responses to MFB stimulation with changes in st imulus intensity. Responses 
are shown for 4.0 T, 2.3 T, and 1.3 T. G) Extracelhflar control for F at 4.0 T. H) Cell giving unitary discharge to MFB stimulation. I) Same cell 
as in H responding to IFim stimulation. Tbe control and PST sequences for 2,5 rnsec and 3.0 msee ISis are shown. 
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(PST) showing  r e f r ac to ry  per iods  of 1 .0 - i . 8  msec. I t s  
shor t  l a t ency  is also i nd i ca t i ve  of i ts  f ibre-l ike na tu re .  
Moreover ,  no  somat i c  u n i t a r y  responses  were recorded  
which  were assoc ia ted  w i t h  t he  ear ly  c o m p o n e n t .  This  
c o m p o n e n t  m o s t  l ike ly  ref lects  t he  a c t i v i t y  of t he  rela- 
t i ve ly  coarse  f ibres  of Z u c k e r k a n d l ' s  b u n d l e  10. 

I n  th i s  p robe  t he  n e g a t i v i t y  (N) associa ted  w i t h  t he  
s y n a p t i c  a c t i v a t i o n  of n D B B  neurons  appea r s  a t  a d e p t h  
of 3000 ix. Here ,  t he  l a t ency  to  p e a k  is 7.5 msec. As t he  
p robe  descends  t he  n e g a t i v i t y  s t ead i ly  increases  in 
a m p l i t u d e  a n d  decreases  in  p e a k  la tency.  A t  5000 ~, the  
p e a k  n e g a t i v i t y  h a s  decreased  to  5.5 msec.  T he  re la t ive  
s t ab i l i t y  of t he  p e a k  l a t ency  w i th  changes  in s t imulus  
i n t e n s i t y  (not  shown) a n d  re la t ive  s t ab i l i t y  of t he  peak  
l a t ency  w h e n  recover ing  f rom pa i r ed - s t imu lus  t e s t i ng  
(PST) (see F igure  B) is an  ind ica t ion  of t he  mono-  
synap t i c  n a t u r e  of t he  N nega t iv i ty .  The  c o n d u c t i o n  
dis tance ,  for th i s  ins tance ,  was  e s t ima ted  to  be  approx i -  
m a t e l y  6 ram.  A ca lcu la ted  conduc t ion  ve loc i ty  for M F B  
f ibres  of 0 . 9 - 1 . 2 m / s e c  suppo r t s  t he  n o t i o n  t h a t  such  field 
responses  p r o b a b l y  r ep re sen t  the  m o n o s y n a p t i c  exci ta-  
t ion  of cells. 

The  typ ica l  b e h a v i o r  of t he  field response  w i t h  P S T  is 
i l l u s t r a t ed  in F igure  B. Record  spec imens  of t e s t  responses  
f rom 20 msec, 50 msec, a n d  100 msec i n t e r s t i m u l u s  in te r -  
va ls  (ISI)  are p resen ted .  There  is no s u b s t a n t i a l  r ecovery  
in t h e  20 msec  ISI ,  b u t  t he  response  is a l m o s t  comple t e ly  
recovered  in t he  50 msec ISI .  A t  100 msec, t he re  is 
a c tua l l y  a s l ight  fac i l i t a t ion  of t he  t e s t  response.  

E x t r a c e l l u l a r  u n i t a r y  d i s c h a r g e s  a p p e a r  ou t  of the  
nega t i ve  enve lope  (Figure C) of t he  field response.  Af te r  
p e n e t r a t i o n  of t he  cell whose  d ischarge  was shown  in 
F igure  C, and  a f t e r  de t e r io ra t ion  of t he  spike po ten t ia l ,  a 
depo la r i z ing -hype rpo la r i z ing  p o t e n t i a l  sequence  remains .  
The  in t r ace l lu la r  r ecord ing  shown  in F igure  D is shown a t  
two d i f fe ren t  gains  and  w i t h  two d i f fe rent  sweep speeds. 
The  E P S P  n a t u r e  of t he  depolar iz ing  p o t e n t i a l  is shown 
in F igure  F. 

The  b e h a v i o r  of sucll depola r iz ing  po t en t i a l s  was t h e n  
e x a m i n e d  b y  sy s t em a t i ca l l y  chang ing  t he  s t imulus  
i n t e n s i t y  (Figure  F). W i t h  a s t imulus  i n t e n s i t y  a 4.0 T 
(4 • th reshold) ,  a spike is issued. As t he  s t imulus  i n t e n s i t y  
is r educed  t he  spike d i sappear s  and  the  depola r iz ing-  
p o t e n t i a l s  decrease  in ampl i tude .  However ,  t he re  is no 
Signif icant  increase  in t he  l a t ency  to onse t  ( the a r row 
ind ica tes  t he  onse t  a t  2.3 .T). The  wave  form, g raded  

na tu re ,  a n d  lack of l a t ency  sh i f t  for these  depolar iz ing  
p o t e n t i a l s  i nd i ca t e  t h a t  t h e y  r ep re sen t  m o n o s y n a p t i c  
E P S P s .  

Some of t he  ceils wh ich  were o r t h r o d r o m i c a l l y  a c t i v a t e d  
by  M F B  i n p u t  could be a n t i d r o m i c a l l y  a c t i v a t e d  b y  I F i m  
s t imula t ion .  An  example  is shown  in F igure  H and  I. 
F igure  I shows a u n i t a r y  d i scharge  recorded  f rom the  same 
cell, w i t h  a l a t ency  of 2 msec fol lowing I F i m  s t imula t ion .  
The  a n t i d r o m i c  n a t u r e  of t h i s  u n i t  is ev idenced  b y  recovery  
in a 3.0 msec ISI .  

The  d a t a  p r e s e n t e d  here  i nd i ca t e  t h a t  a t  leas t  some of 
t he  p ro jec t ions  cours ing  v ia  t he  M F B  are e x c i t a t o r y  w i t h  
respec t  to  t he i r  t a r g e t  cells in t he  n D B B .  This  is in 
a g r e e m e n t  w i t h  o the r  e lec t rophys io logica l  s tudies  n,12 
where  M F B  s t i m u l a t i o n  leads to  t he  a p p e a r a n c e  of ex t ra -  
cel lular  u n i t a r y  a c t i v i t y  in t he  n D B B .  

Summary. The  e lec t rophys io logica l  charac te r i s t i c s  of 
t he  medica l  fo rebra in  b u n d l e  (MFB)  p ro jec t ions  to  t he  
nuc leus  of t he  d iagona l  b a n d  of Broca  (nDBB)  were 
s tud ied  in acu te ly  p r epa red  cats.  M F B  s t i m u l a t i o n  evoked 
field p o t e n t i a l s  wh ich  cons is ted  of a large nega t i ve  wave  
followed b y  a shal low pos i t iv i ty .  E x t r a c e l l u l a r  u n i t a r y  
d ischarges  a p p e a r e d  ou t  of t he  nega t iv i ty .  I n  addi t ion ,  
in t r ace l lu la r ly  recorded  E P S P s  showed no s igni f icant  
sh i f t  in t h e  l a t ency  to onse t  w i t h  changes  in s t imulus  in- 
t ens i ty .  These  obse rva t ions  ind ica te  t h a t  a t  leas t  some of 
t he  M F B  pro jec t ions  to  t he  n D B B  are exc i t a to ry  w i t h  
respect  to  t he i r  t a r g e t  cells. 
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Blood Pressure  Regulat ion in Spontaneous ly  Hypertensive  Rats 1 

S p o n t a n e o u s l y  h y p e r t e n s i v e  r a t s  (SHR)  f rom a W i s t a r  
s t r a in  2, exh ib i t  a sus t a ined  increase  in vascu la r  res is tance,  
a t  leas t  w h e n  t h e y  are 18 weeks or older  3. S tudies  on 
S H R ,  as well  as on h u m a n  essent ia l  hype r t ens ion ,  suggest  
t h a t  an  increased  med ia  th ickness ,  p a r t l y  enc roach ing  
upon  t he  va scu l a r  l u m e n  of res i s tance  vessels, forms t he  
m a i n  b a c k g r o u n d  of t he  increased  flow res i s tance  4, 5. 

I n c r e a s e d  vascu la r  r e a c t i v i t y  in  SI-IR is also r epo r t ed  
a n d  a t t r i b u t e d  to a n  increased  ionic p e r m e a b i l i t y  regula t -  
ing s m o o t h  muscle  tensionS-S. I n  spi te  of t h e  h igh  blood 
pressure ,  e f f ic ient  ba rore f lex  r egu la t ion  occurs.  W e  descri-  
bed  some h is to logica l  aspec t s  of i n t i m a l  a n d  med ia l  vas-  
cu lar  h y p e r t r o p h y  in t he  ca ro t id  ar ter ies  a n d  aor t ic  a rch  
of our  S H R  colonyg. 

The  p r e sen t  s t u d y  p rov ides  m o r p h o m e t r i c  d a t a  on t he  
med ia l  va scu l a r  h y p e r t r o p h y ,  wh ich  will d imin i sh  t he  
t r a n s m i s s i o n  of t he  pressure  pulse s ignal  to  t he  baro-  
receptors ,  loca ted  be t w een  t he  med ia  and  the  a d v e n t i t i a  10 

Material and methods. Male S H R  were compared  to 
n o r m o t e n s i v e  W i s t a r  r a t s  (NWR)  of our  own  p e r m a n e n t  
l a b o r a t o r y  co lony es t ab l i shed  in 1956. The  an ima l s  were 
t r a n s i e n t l y  anaes the t i z ed  w i t h  e the r  and  t he  femora l  
a r t e r y  was ca the t e r i zed  u n d e r  local anaes thes i a  w i th  
l idocaine.  1 h a f t e r  r ecovery  f rom the  e the r  anaes thes ia ,  
h e a r t  ra te ,  systol ic  a n d  dias tol ic  b lood pressures  were 
recorded.  Thereaf te r ,  t he  r a t s  were anaes the t i z ed  w i t h  
H y p n o r m  | (haloanisone,  10 m g / k g  a n d  f en tany l ,  0,1 rag/  
kg  s.c.). U n d e r  free venous  outflow, t he  a r te r ia l  c i rcula t ion  
was f ixed r e t rog rade ly  in s i tu  w i t h  2% g lu t a rMdehyde  in 
0.1 M cacody la t e  buffer  a t  a sus t a ined  per fus ion  pressure  
of 120 or 200 m m  Hg. The  i n t e r n a l  ca ro t id  a r t e r y  was 
t a k e n  a t  2 m m  f rom i ts  or igin a n d  t he  aor t ic  a r ch  a t  1 cm 
f rom the  hear t .  The  samples  were pos t f ixed,  embedded ,  
s t a ined  a n d  t r an sve r se ly  cu t  as p rev ious ly  descr ibed 9. 

The  pe r ime te r s  of t he  inne r  a n d  ou t e r  side of the  med ia  
were m e a s u r e d  w i t h  a c u r v i m e t e r  (precision = 1 mm) on  


