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Effects f r o m  the P y r a m i d a l  Tract  o n  P r i m a r y  

Afferents a n d  o n  S p i n a l  Reflex  Act ions  to Pr i -  
m a r y  Afferents  

I t  has  r ecen t ly  been  shown t h a t  ac t iv i ty  in the  p y r a m -  
idal t r a c t  faci l i ta tes  a va r i e ty  of spinal  reflex p a t h s  to  
motoneurones  by  exc i t a to ry  act ion a t  an in t e rneu rona l  
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Fig. 1. The upper traces were recorded from a dorsal root filament in 
lower L6. The filament was cut 15 mm from the dorsal root entry 
zone and placed on two electrodes, one close to the entry zone and the 
other on the cut end. Upwards deflection denotes negative of the 
central electrode. The lower traces were recorded from the dorsal root 
entry zone in L7 against an indifferent electrode in the muscle. The 
sensorimotor cortex was stimulated at the indicated strengths in A-C. 
Records D-F are from another experiment. Record D shows the 
effect of stimulation of the sural nerve at a strength giving a sub- 
maximal dorsal root potential. The sensorimotor cortex was stimu- 
lated in E, the strength being at threshold for evoking a dorsal root 
potential. F shows spatial facilitation on combined stimulation with 
the same strength as those used in D and F respectively. The records 
in D-F consist of superimposed traces. The anaesthesia was Chloralose. 
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Fig. 2. The upper traces were recorded with a microelectrode in- 
serted through the dorsal column to the intermediary region of the 
spinal cord in L 7 and the lower traces from the dorsal root entry zone. 
The intracetlutar records in A, C, and E-G were obtained from a 
group I afferent fibre from plantaris and the corresponding records in 
B, D, and H are the extracellutar field potentials recorded after with- 
drawal of the micmeleetrode from the fibre. The effect of a train of 
group I volleys in the nerve to posterior bieeps-semitendinosus (BSt) 
and in the nerve to gastrocnemius-soleus (G-S) in A and C respec- 
tively. The differences between these records and the field potentials 
in B and D give the depolarizations evoked. Record E shows the 
depolarization evoked by a single group I volley in the G-S nerve, 
F the effect of stimulation of the sensorimotor cortex and G the 
spatial facilitation resulting in combined stimulation of cortex and 
the G-S nerve (field in H). The plantaris nerve was stimulated at 
threshold for the axon in I and at rnaximat group I strength in J (low 
amplification). Throughout the intraeellular recording the membrane 
potential was 70 inV. All records consist of superimposed traces. The 

animal was anaesthetized with Nembutal. 

level z. Observa t ions  m a d e  in th is  connec t ion  raised the  
ques t ion  w h e t h e r  t he  p y r a m i d a l  t r ac t  m a y  also inf luence 
p r i m a r y  afferents .  R e c e n t  inves t iga t ions  have  revea led  
t h a t  depola r iza t ion  of p r e s y n a p t i c  t e rmina l s  of p r i m a r y  
a f fe ren ts  in all l ikel ihood cons t i tu t e s  a physiological  reflex 
ac t ion  me d i a t e d  b y  in t e rneurones  and  caus ing  p r e synap t i c  
inh ib i t ion  3 

S t imula t ion  of t he  sensor imotor  cor tex  (cat) gives a 
large depolar iz ing dorsal  root  po ten t i a l  (Figure 1, C) and  
cor responding ly  a posi t ive  dorsal  ho rn  po ten t i a l  a f te r  an 
ini t ial  nega t ive  wave.  In  animals  w i th  a hemisec t ioned  
cord, b i la tera l  effects are evoked f rom cor tex.  The depolar -  
izing dorsal  roo t  po ten t i a l  requires  s t ronger  cor t ical  
s t imula t ion  t h a n  t h e  nega t ive  dorsal  horn  p o t e n t i a l  
(Figure 1, A and  B) b u t  is evoked  f rom the  same cor t ica l  
area  as the  nega t ive  dorsa l  ho rn  po ten t i a l  and  the  effects  
to  m o t o n e u r o n e s  and  to  i n t e rneu rones  of spinal  reflex arcs. 
Dorsal  root  po ten t i a l s  c a n n o t  be evoked  f rom cor tex  a f t e r  
sec t ion  of  the  p y r a mi d ,  hence  th is  effect  to  p r i m a r y  
af ferents  is me d i a t e d  by  the  p y r a m i d a l  t rac t .  

I n t r a sp ina l  t h resho ld  m e a s u r e m e n t  s in cu taneous  and  
Ia  a f ferents  (recording f rom per iphera l  nerves)  revealed  
increased exc i tab i l i ty  on cort ical  s t imula t ion  in tile fo rmer  
bu t  no t  in t he  la t t e r  s y s t e m  of afferents .  Cor responding ly  
it was found wi th  in t race l lu la r  record ing  p re t e rmina l ly  
f rom axons  t h a t  s t imu la t ion  of t he  sensor imoto r  co r t ex  
evoked  a depolar iza t ion  in cu t aneous  and  also in I b 
af ferents ,  b u t  no t  in I a afferents .  

The  in te rac t ion  be tween  the  effects  evoked  in p r i m a r y  
a f fe ren ts  f rom co r t ex  and  f rom pe r iphe ra l  ne rves  was  in- 
ves t iga ted  in detai l ,  Of pa r t i cu la r  in te res t  is t he  f ind ing  of 
spa t ia l  faci l i tat ion.  Cort ical  s t imula t ion  a t  a s t r e n g t h  sub-  
l iminal  for effect  on p r i m a r y  af ferents  ma r k e d l y  faci l i ta tes  
s u b m a x i m a l  nega t ive  dorsal  root  po ten t i a l s  evoked  f rom 
group  I afferents ,  cu taneous  a f fe ren ts  (Figure 1, D - F ) ,  
h igh  th resho ld  muscle  and  jo in t  afferents .  In t race l lu la r  
record ing  f rom p r i m a r y  af ferents  revealed  faci l i ta t ion 
f rom cor tex  of effects  f rom d i f fe ren t  a f fe ren t  s y s t e ms  to 
cu t aneous  afferents .  There  was  also faci l i ta t ion f rom 
co r t ex  of t he  reflex depolar iza t ion  f rom group  I muscle  
a f fe ren ts  on to  group  I musc le  afferents ,  as is i l lus t ra ted  in 
F igure  2, E - H ,  for a low th re sho ld  fibre f rom plan tar i s ,  
wh ich  received depo la r iza t ion  f rom group  I f ibres of 
pos te r io r  b iceps - semi tend inosus  (A-B),  gas t r0cnemius-  
soleus (C-D) a n d  also f rom t h e  pre t ib ia l  flexors,  quadr i -  
ceps,  f lexor d ig i to rum longus and  an te r io r  biceps-semi-  
t end inosus  (not  i l lus t ra ted) .  

S t imula t ion  of t he  sensor imoto r  cor tex  m a y  t h r o u g h  
depolar iza t ion  of p r i m a r y  af ferents  give inhib i t ion  of 
spinal  reflex arcs, Our resul ts  s t rong ly  sugges t  t h a t  th is  
effect  is exer t ed  via  the  in te rneurones  med ia t i ng  sp ina l  
reflex ac t ions  to  p r i m a r y  afferents .  The sensor imotor  cor- 
t ex  m a y  util ize the  in t e rneurona l  n e t w o r k  of spinal  ref lex 
arcs  to  d i s t r ibu te  depolar iza t ion  to  p r i m a r y  a f fe ren ts  or  
else t he  physiological  s ignif icance of our  f indings  m a y  be 
t h a t  the  sensor imotor  co r t ex  can mobil ize spinal  ref lex 
ac t ions  to  p r i m a r y  afferents .  This  sugges t ion  falls in line 
wi th  pos tu la tes  regard ing  the  func t iona l  s ignif icance of 
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ac t ions  f rom t h e  p y r a m i d a l  t r a c t  on  ref lex p a t h s  to  m o t o -  G r o s s h i r n r i n d e  f iber die P y r a m i d e n b a h n  ge f6 rde r t  werden 
n e u r o n e s l ,  k a n n .  

Zusammen/assung. E s  k o n n t e  gezeig t  werden ,  dass  
~ b e r l e i t u n g e n  in  sp ina l en  R e f l exs ys t em en ,  die fiir die prA- 
s y n a p t i s c h e  Depo l a r i s a t i on  gewisser  p r i m ~ r e r  Af fe renzen  
v e r a n t w o r t l i c h  s ind,  y o n  d e r  s ens o r i s ch - m o t o r i s chen  
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Isolation of a Hypothalamic Peptide with TRF 
(Thyreotrophin Releasing Factor) Activity 

in v i tro 

A h y p o t h a l a m i c  f ac to r  a c t i v a t i n g  a d e n o h y p o p h y s i a l  
ac id  p h o s p h a t a s e s  in vitro was p r e p a r e d  f rom ace t ic  acid 
e x t r a c t s  of b o v i n e  h y p o t h a l a m i  b y  h i g h  vo l t age  e lect ro-  
phores i s  a n d  i ts  T S H - r e l e a s i n g  a c t i v i t y  was  d e m o n s t r a t e d  
in vitro 1,2. A rev iew of p r ev ious  work  on  t he  r e l a t i o n s h i p  
b e t w e e n  a d e n o h y p o p h y s i a l  acid p h o s p h a t a s e  a n d  T S H  
secre t ion  a n d  on  t he  cha rac t e r i s t i c s  of t h e  a c t i v a t i n g  
f ac to r  was  p u b l i s h e d  e lsewhere  a. 

The  ac t ive  f ac to r  was  now f u r t h e r  pur i f i ed  b y  gel 
f i l t r a t i on  on  a S e p h a d e x  G-25 c o l u m n  a n d  t he  p r o b a b l e  
pep t ide  c h a r a c t e r  was  d e m o n s t r a t e d  b y  a c o m b i n e d  
e l ec t rophore t i c  a n d  c h r o m a t o g r a p h i c  analys is .  

F r a c t i o n s  HH1s+I a n d  HH~0+I, p r e p a r e d  b y  h i g h  vo l t age  
e lec t rophores i s  f rom lyophi l i zed  acet ic  acid e x t r a c t s  of 85 
a n d  120 b o v i n e  h y p o t h a l a m i  respec t ive ly ,  were d issolved 
(170 m g  a n d  700 m g  respec t ive ly)  in  1 cm a 0 .225% NaC1 
a n d  app l ied  to  a S e p h a d e x  G-25 c o l u m n  (1.7 cm × 12.0 cm),  
s a t u r a t e d  w i t h  0 .225% NaC1. T h e  c o l u m n  was  e lu ted  in  a n  
a u t o m a t i c  f r ac t ions  co l lec tor  w i t h  0 .225% NaC1 a n d  35 
a n d  50 f r ac t ions  r e spec t ive ly  (3 c m  3 each)" were col lected 
(flow = 6 cm3/h).  T h e  e x t i n c t i o n  of these  f rac t ions  was 
m e a s u r e d  a t  280 m ~  a n d  t h r e e  peaks  were  found,  as 
shown  for  f r ac t ion  HH~s+~ in t h e  Figure .  S e p a r a t i o n  of the  
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Gel filtration of fraction HHls+I on a Sephadex G-25 column. Ab- 
scissa: Number of fraction; ordinate: extinction at 280 nltx. Fractions 
corresponding to individual peaks of extinction were pooled as in- 

dicated to give fraction HHts+l ,~', HHls+I,B , and HHls+I,C. 

Tab. I. Acid phosphatase activity in [Lg phenol liberated by 1 mg 
adenohypophysial tissue in 80 rain. Concentration of the fractions 

10 p.g/em a. 

1st experimental series 

Group I 
Number of tests 2,1 
Fraction 0 
Acid phosphatase 3.0 ± 0.06 
activity 

II  I I I  IV 
24 24 18 
]:tH18+I,A HHxs+I,B HHxs+x,C 
3.3q-0.09 3.1-4-0.09 3 .6+0 .08  a 

2nd'experimental series 

Group I II I l I  IV 
Number of tests 18 18 18 18 
Fraction 0 HFI2o+I,A HH20+~,B HH20+~,C 
Acid phosphatase 2.5 -I- 0.18 3.1 -¢- 0.13 2.1 :[: 0.12 3.3 -k 0.09 a 
activity 

a Comparison with group I in Fisher's t-test p < 0.01. 

i n d i v i d u a l  peaks  in gel f i l t r a t i on  of f r ac t ion  HH~0+I was 
less d i s t inc t ,  p r o b a b l y  because  a l a rger  a m o u n t  of  ma te r i a l  
was used.  The  f r ac t ions  g iv ing  t he  i n d i v i d u a l  peaks  were 
pooled  to  give s u b f r a c t i o n s  HHI8+I,A (85 m g  a f t e r  lyo- 
ph i l i z a t i on  a n d  s u b t r a c t i o n  of NaC1), HHls+I ,B (45 rag), 
HH18+1, c (15 mg),  HH20+I,A (410 mg),  HH20+I,B (150 mg) 
a n d  HH~0+l,c (68 mg).  

Acid p h o s p h a t a s e  a c t i v i t y  was m e a s u r e d  in  r a t  adeno-  
h y p o p h y s i a l  h o m o g e n a t e  3 in  t he  p resence  of sub f r ac t i ons  
A, B, a n d  C in  c o n c e n t r a t i o n  of 10 lzg/cmL T h e  resu l t s  are 
s h o w n  in  T a b l e  I. S l igh t  e l e v a t i o n  of a c t i v i t y  was  f o u n d  in 
t h e  p resence  of t he  A f rac t ions ,  b u t  m o r e  i m p o r t a n t  
e l e v a t i o n  of  a c t i v i t y  occured  in  t he  p resence  of  t h e  C 
f rac t ions .  B o t h  C f r ac t i ons  (HHls+l ,c  a n d  HH20+l,C ) were 
the re fo re  used  to  t e s t  t h e i r  ef fec t  o n  T S H  release  in vitro 
a n d  for  e l e c t r o c h r o m a t o g r a p h i c  ana lys is .  

F o r  e l e c t r o c h r o m a t o g r a p h i c  ana lys i s  of t h e  C f ract ions ,  
t he  m e t h o d  desc r ibed  b y  JIRGL ¢ was  used.  1 m g  of 
f r ac t ion  HHls+I ,c  or  tIH~o+x,c was  d isso lved  in  1 cm s H ,O  
a n d  app l i ed  to  t h e  m i d d l e  of a 12 × 30 c m  s t r ip  of W h a t -  
m a n  3 p a p e r  (na t ive  spec imen) .  T h e  s ame  a m o u n t  of  the  
f r ac t ions  was  d isso lved  in 0.5 cm 3 H20,  0.5 c m  a 6 N  HC1 
was a d d e d  a n d  t h e  spec imen  was h e a t e d  a t  115°C for 24 h 
in a sea led  b e a k e r  (hyd ro lyzed  spec imen) .  T h e  h y d r o l y z a t e  
was t h e n  dr ied  in vacuo a t  100°C, d isso lved  in 1 c m  ~ HiO 
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