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reported in the Table), the simple laparotomy induced a 
decrease of 14.3% in the weight of preputial glands. 

L.  FIORE-DON&TI, L. POLLICE, and 
L. CHIECO-BIANCHI 

Institute o/ Pathological Anatomy, Universily o/ Bari 
(Italy), January 6, 7959. 

Zusammen/assung 

An weiblichen intakten, adrenal- oder ovariektomierten 
und sowohl adrenal-, als auch ovariektomierten Rat ten 
wurden 2 h naeh Injektion yon 5-Hydroxytryptamin die 
Gewichtsvergnderungen und der Ascorbinsguregehalt der 
Nebennieren und der Pr~putialdriisen untersucht. Eine 
Abnahme des Ascorbinsguregehaltes der Nebennieren und 
der Pr/iputialdr/isen wurde festgestellt und eine Gewichts- 
zunahme der Pr~putialdriisen selber beobachtet.  Die Er-  
gebnisse s t immen mi t  den bekannten Befunden tiber eine 
ACTH-freisetzende Tgtigkeit  des 5-Hydroxytryptamins 
tiberein. 

Ident i f i ca t ion  of a T h i r d  S u b d i v i s i o n  of the  
D o r s a l  S p i n o - C e r e b e l l a r  T r a c t  

Ascending tracts in ' the  dorso-lateral funiculus (Flech- 
sig's faseiculus) have been analyzed by recording the mass 
discharge from the dissected faseiculus and by intra- 
cellular recording from single fibres. Four types of 
ascending pathways have been differentiated k 

A. Neurones monosynaptically act ivated by impulses in 
muscle spindle afferents ( ta  and tI) .  

B. Neurones monosynaptically activated by impulses in 
Golgi tendon organ afferents. 

C. Neurones act ivated by impulses in group I I  and I I I  
muscle afferents, and also by impulses in skin and joint  
afferents. These excitatory actions are drawn from an ex- 
tremely wide ipsilateral receptive field. On adequate 
stimulation, a discharge can be evoked by muscle stretch 
and also from large areas of skin (usually by pressure and 
pinching, but  sometimes also by bending of hairs). 

D. Nenrones act ivated exclusively by ipsilatera~ low 
threshold cutaneous afferents from a very restricted re- 
ceptive field, the discharge being adequately elicited by 
bending of hairs. 

There was reason to assume tha t  type A and B con- 
sti tute the dorsM spino-cerebellar tract,  because, on stimu- 
lation of group I muscle afferents, a potential can be re- 
corded from the anterior cerebellar vermis, which cor- 
responds to the discharge in these neurones 1. Stimulation 
of group II  and I I I  muscle afferents, on the other hand, 
did not evoke a potential  change in the cerebellar cortex; 
hence it could not be assumed that  the axons of type C 
terminated in the cerebellar cortex. 

In the present experiments, a more direct approach has 
been used for identification of axons belonging to the dorsal 
spino-cerebellar t ract  by investigating whether they can 
be act ivated antidromicalty from the cerebellar cortex. 

1 y .  LAPORTE, A. LUNDBERG, and O. OSCARSSON, Acta physiol. 
stand. 36, 175, 187 (1956).--Y. LAPORTE and A. LUNDBERG, Acta 
physiol, stand. 36, 203 (1956).--A. LUNDBERG and O. OSCARSSON, 
Acta physiol, stand. 38, 53 (19~6).--B. HOL~WS% A. L~N~B~C,, 
and O. OSCARSSON, Acta physiol, scand, as, 75 (lU56).- O. OSCaRSSON, 
Arch. ital. Biol. 96, 199 (1958). 

Of 67 neurones belonging to type A and B, 50 could be 
activated antidromicalty from the anterior vermis. Those 
17 axons which could not be act ivated antidromically may 
have terminated in the most rostral part  oI the vermis, not 
exposed for stimulation. None of 47 axons tested could be 
activated by stimulation of the dorso-lateral funiculus in 
the proximaI L V segment, as would be expected since 
Clarke's column does not extend caudally below the L IV 
segment. 

63 neurones belonging to type C were identified; 36 of 
them could be activated antidromically from the anterior 
cerebellar vermis. Stimulation of the dorso-lateral funi- 
culus in upper L V failed to activate the axon of any type 
C neurone with connection to cerebellum. Hence it can be 
concluded that  neurones of type C constitute a third sub- 
division of the dorsal spino-cerebellar tract. 

However, it is noteworthy that  the proportion of neu- 
runes not  activated antidromicatly from the cerebellum is 
larger with type C than with A and B (43 resp. 25%). 
There is, indeed, evidence of another ascending system of 
type C because of 22 neurones, which could not be acti- 
vated from cerebellum, 11 were act ivated on stimulation 
of the dorso-lateral funiculus in L V and consequently 
have their cell bodies below the caudal end of Clarke's 
column. No experiments have been made to find the ter- 
mination of these axons. 

None of the units of type D could be act ivated anti- 
dromically from the cerebellum, and with all of these 
neurones the axons could be stimulated in L V. 

A. LUNDBERG and O. OSCARSNON 

Institute o[ Physiology, University of Land (Sweden), 
January 5, t959. 

Zusammen/assung 

Aktionspotentiale einzelner Fasern des Funiculus dorso- 
lateralis des Rtickenmarks wurden registriert und dabei 
nach Axonen gesucht, die antidrom yon der Kleinhirn- 
rinde erregt werden konnten, Es gelang die Identifizierung 
einer dritten Unterabteilung der dorsalen spino-cerebel- 
laren Bahn. Diese Neurone werden sowohl durch Muskel- 
afferente der Gruppen II und I I I  als auch durch Haut-  
und Gelenkafferente erregt. Zwei andere aufsteigende 
Bahnen, deren ZellkSrper unterhalb des caudalen Endes 
der Clarkschen S/~ute liegen und deren Axonen sich in dem 
Funiculus dorsolateralis befinden, erreichen die Kleinhirn- 
rinde nicht. 

T h e  R e l a t i o n s h i p  B e t w e e n  the  F l e x i o n  Ref lex  
and Certa in  A s c e n d i n g  Sp ina l  P a t h w a y s  

In spinal cats, impulses in group II and I I I  muscle af- 
ferents, in skin and in high threshold joint afferents give 
rise to the flexion reflex with excitation to flexor and in- 
hibition to extensor motoneuronesa. In decerebrate cats, 
these actions are markedly depressed or even absent 
because the interneurones mediating them are tonically 
inhibited from suprasegmental centres ~. 

1 D. P. C. LLOYD, J. Neurophysiol. 6, 29:1 (1943).-L. G. BROCK, 
J. C. ECCL~S, and W. RAIL, Pr~e. ]¢,~y. Goc. Lm~don (B) i38, 453 
(1951).-R. M. ECCLES and A. LUNDI~ERG, to be published. 

2 R. M. ECCLES and A. LUNDUEI~G, Exper. 14, 197 (1958). 
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The presen t  inves t iga t ion  was developed also in rela- 
t ionsh ip  to the problem of the  funct ional  significance of 
ascending  p a t h w a y s  inf luenced by  these  afferents .  Four  
such p a t h w a y s  (A-D) are known a t  p resen t :  A and  B 
have  their  axons  in the  dorsal  pa r t  of the  la teral  funicle 
and the  recept ive  field is ipsi lateral  3. P a t h w a y  A is a 
subdivis ion of the  dorsal  spino-cerebel lar  t rac t ,  whereas  
the axons of p a t h w a y  B have  the i r  cel lbodies below the  
caudal  end of Clarke 's  column.  The t e rmina t ion  of the  
axons  of p a t h w a y  B is unknown.  
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Comparison of discharge in ascending spinal tracts in decerebrate 
cats before (left column) and after (right cohmm) section of the spinal 
cord. Records 1 and 2 show the discharge in the dissected Fleehsig's 
fasciculus on stimulation of the ipsilateral hamstring nerve. Records 
3 and 4 were obtained from the dissected spinal half (except the dorsal 
coluiml) on stimulation of the contralateral hamstring nerve. Observe 
that the early components of the discharge, due to activity in group 
I activated neurones of the DSCT (1 and ~2) and of the VSCT (3 and 4) 

have not changed after section of the cord. 
Records 5 and 6 show the VSCT discharge recorded from the right 
dissected spinal half on stinmlation of the left hamstring nerve. The 
unconditioned discharges are shown in lower traces; the upper traces 
were obtained after a conditioning volley in the left gastrocnemius 
nerve (interval between conditioning and testing volleys 1'2 msee). 

The axons  of p a t h w a y  C are located in the  ven t ra l  qua-  
d ran t  of the cord and  the  cell bodies in the  lower l umba r  
segments .  The recept ive  field is bi lateral ,  the  axons  do 
reach the  brain  s t em bu t  the i r  t e rmina t i on  is u n k n o w n  4. 

The neurones of p a t h w a y  A, B and  C receive exc i t a to ry  
act ion from group I I  and  I I I  muscle afferents ,  f rom skin, 
and  f rom high threshold  jo in t  afferents .  The recep t ive  
field is ex t remely  wide and  includes an t agon i s t  muscles  
and  large areas of skin. The neurones  usual ly r e spond  to  
a single volley in a per iphera l  nerve  wi th  a t r a in  of im- 
pulses, and, on adequa te  s t imula t ion ,  there  is a long- 
last ing af ter-discharge,  such as would be expec ted  w i t h  
act ions media ted  th rough  a chain  of in terneurones .  

8 y .  LAPORTE, A. LUNDBERG, and O. OSCARSSON, Acta physiol. 
Scand. 36, 188 (1956).-A. LUNDBERG and O. OSCARSSON, Exper. lg, 
195 (1959). 

i o. OSCARSSON, Arch. ital. Biol. 96, 199 (1958). 

P a t h w a y  D is the  ven t ra l  spino-cerebel lar  t r ac t  (V SCT). 
I t s  neurones  are monosynap t i ca l ly  exci ted  by  Golgi t e n d o n  
organ  afferents ,  but ,  in addi t ion,  in the  ma j o r i t y  of VSCT 
neurones  impulses in the  af ferents  giving rise to the  f lexion 
reflex evoke, t h r o u g h  po lysynap t i c  p a t h w a y s ,  inhibi t ion.  
Also in th is  case, the  recept ive  field is ve ry  wide ~. 

The descr ip t ion  above  refers  to sp ina l  ca ts  and,  in the  
p resen t  invest igat ion,  t r ansmiss ion  to  these  t r ac t s  have  
been compared  in decerebra te  and  spinal  ca ts  (Figure).  
Records  1 and 2 were ob ta ined  f rom the  d issec ted  dorsal  
p a r t  of the  la teral  funicle and  show the  d ischarge  in 
p a t h w a y  A + B before (record 1) and  a f te r  (record 2) 
sect ion of the  spinal  cord. The large release indica tes  t h a t  
t ransmiss ion  to  p a t h w a y  A and  B is tonical ly  inh ib i t ed  
from sup ra segmen ta l  cen t res  in t he  non-sp ina l  s ta te .  An 
equal ly  large release is found  in t he  co r respond ing  re- 
cords  3 and  4, showing the  d ischarge  in p a t h w a y  C as 
recorded  f rom the  d issec ted  r igh t  spinal  hal f  on s t imula-  
t ion of the  left h a m s t r i n g  nerve.  A release of i nh ib i to ry  
act ion on to  V SCT neurones  a f t e r  cord sec t ion  is i l lus t ra ted  
in records  5 and  6. The VSCT discharge,  evoked  on st i-  
mula t ion  of I b a f ferents  in t he  h a m s t r i n g  nerve,  was  re- 
corded f rom the  d issec ted  spinal  hal f  (uncondi t ioned  
discharge  in lower t races  of records  5 and  6). The u p p e r  
t races  were ob ta ined  a f te r  a condi t ion ing  vol ley had  been 
evoked  in the  gas t rocnemius  nerve.  The large release of 
inh ib i tory  ac t ion  af ter  sect ion of the  r emain ing  in tac t  
half  of the  cord shows t h a t  the  in te rneurones  med ia t ing  
th is  ac t ion are tonical ly  inhib i ted  in t he  non-sp ina l  s ta te .  

F u r t h e r  expe r imen t s  have  revealed t h a t  the  contro l  of 
these  four  ascending  p a t h w a y s  is s imilar ly  organized as 
the  sup rasegmen ta l  inh ib i to ry  cont ro l  of the  flexion reflex. 
In  bo th  ins tances ,  the  contro l  is unaf fec ted  by  s t imula t ion  
of the  an te r ior  lobe of cerebel lum leading to comple te  col- 
lapse of decerebra te  r ig id i ty  or  by  ab la t ion  of cere- 
bel lum. I t  does no t  decrease af ter  bi lateral  des t ruc t ion  
of the  ves t ibu lar  nuclei bu t  d i sappears  a f te r  a lesion at  
obex.  The descending  t r ac t s  responsible  for th is  cont ro l  
are in all cases located in the  dorsal  p a r t  of the  la teral  
funicles, and  from e i ther  side a bi la teral  effect  is exer ted .  

As regards  the  funct ional  s ignif icance of these  four  
pa thways ,  it  should  be no ted  t h a t  t h e y  can ne i ther  be 
classified as ex te rocep t ive  nor  as propr iocept ive .  Their  
connec t ion  wi th  p r i ma ry  af ferents  r a the r  associates  t h e m  
wi th  the  flexion reflex. The s imi lar i ty  in suprasp ina l  
cont ro l  of these  p a t h w a y s  and  of the  f lexion reflex sug- 
gests  t h a t  t h e y  m a y  convey  in fo rmat ion  regard ing  the  
s t a t e  of the  flexion reflex, as decided bo th  by  the  recep tor  
ac t iv i ty  and  the  degree of suprasp ina l  cont ro l  of the  
flexion reflex in terneurones .  Such in fo rmat ion  m a y  be 
of general  impor t ance  in the  reflex taxis  of the  animal ,  
or it  m a y  be more  specifical ly ut i l ized by  suprasp ina l  
cent res  in regula t ion of th is  reflex. 

B. HOLMQVIST, A. LUNDBERG, and  O. OSCARSSON 

Institute o/ Physiology, Lund, January 31, 1959. 

Zusammenfassung 

Vier aufs te igende  R i i c k e n m a r k s b a h n e n  werden  bei 
sp ina len  K a t z e n  durch  somat i sche  Afferenzen,  die den 
Flexorref lex  ausl6sen, beeinf lusst .  Genau wie be im Flexor-  
ref lex ist  die B b e r t r a g u n g  auf diese B a h n e n  bei dezere-  
b r ie r t en  K a t z e n  s t a rk  g e h e m m t .  Die Regul ie rung  der  
suprasp ina len  H e m m u n g  der  B a h n e n  und  des F lexor-  
reflexes sche in t  in gleicher \¥e i se  organis ie r t  zu sein. 

5 0 .  OSCARSSON, Acta physiol. Scand. 42, Suppl. 146 (1957). 


