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re,at vol leys  f rom var ious  h ip  e x t e n s o r  a n d  knee f lexor  
muscles.  ]ZPSP ' s  were  evoked  in th i s  m o t o n e u r o n e  by  
volleys f rom its o w n  muscle  (A), f rom the  o the r  h ip  ex- 
tensors ,  a d d u c t o r  femor i s  (B), an t e r i o r  b iceps  (C), and  
cha rac te r i s t i ca l ly  also f rom the  knee  flexors,  pos te r io r  
biceps (D), gracil is  (E) and  s emi t end inosus  (F). In-  
h ib i to ry  ac t ions  to  s e m i m e m b r a n o s u s  neurones  were  
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Fig. 1. IntracelIular recordillg from an iliopsoas motoncurone. 
Ventral roots were left intact for identification of the motoneurones. 
All records consist of many superiruposed traces. Record A was 
obtained at a stimulus strength that was maximal for the Ia fibres 
and also at threshold for the motor axon. It illustrates the EPSP and 
the earlier arising spike evoked when the motor axon occasionally 
was excited. Record B shows the monosynaptic EPSP evoked by a 
maximal group I volley in the sartorius nerve. In records C-F are 
shown the IPSP's evoked by volleys from the adductor femoris 
(Add.l<), semimembranosus (Sin), anterior biceps (A B) and vasto- 

erureus (V.Cr.) nerves. 

c o n t r i b u t e d  by  g roup  Ia  vol leys  f rom its  a n t a g o n i s t s  
il iopsoas and  sa r to r ius  and  also by  rec tus ,  w h i c h  is no t  
only a knee  ex t enso r ,  b u t  be ing  a double  j o i n t  muscle ,  
also a p o t e n t i a l  h ip  flexor.  The Ia  a f fe ren t s  f rom rec tus  
will t he re fo re  be d i scha rged  e i ther  by  f lexion of t he  knee 
or like t h o s e  of t h e  p r o p e r  h ip  f lexors  b y  an  e x t e n s i o n  of 

t l i t i t t l l i ] l l l l  

Fig. 2.-Intracellular recording from a scmimembranosus moto- 
neurone. Ventral roots were left intact for identification of moto- 
neurones. All records consist of many superimposed traces. Record A 
was t)btained with stimulation of the semimembranosus nerve at a 
strength that was maximaI for all Ia fibres and also at threshold for 
the motor axon. It shows the EPSP and also the spike evoked when 
the motor axon occasionally was excited. In records B- F are shown 
the EPSP's evoked by volleys from the adductor femoris (Add. f*'), 
anteri~r hieeps (A B), posterior biceps (PB), graeilis (G), and semi- 

tendinosus (St) nerves. 

the  hip,  bu t  m o s t  e f f ec t ive ly  by  a c o m b i n a t i o n  of b o t h  
m o v e m e n t s .  A f u r t h e r  i nd i ca t i on  t h a t  th i s  c o m b i n e d  
m o v e m e n t  p r o v i d e d  v e r y  e f fec t ive  i nh ib i t i on  of semi-  
m e m b r a n o s u s  m o t o n e u r o n e s  was  the  f ind ing  t h a t  Ia  
impulses  f rom the  pu re  knee  ex t enso r ,  vas to -c ru reus ,  
often p r o d u c e d  some inh ib i t ion .  S u m m a r i z i n g  the  ref lex 
ac t ions  of t h e  I a -a f fe ren t s ,  s e m i m e m b r a n o s u s  mo to -  
neurones  are  m a x i m a l l y  exc i t ed  b y  h ip  f lexion c o m b i n e d  
wi th  knee  ex tens ion ,  and  m a x i m a l l y  inh ib i t ed  b y  the  

oppos i t e  m o v e m e n t .  The m o t o n e u r o n e s  of a n o t h e r  h ip  
ex t enso r ,  a d d u c t o r  Iemoris ,  rece ived no apprec i ab l e  ex-  
c i t a t o r y  ac t ion  f rom the  knee  flexors, b u t  a cons ide rab le  
m o n o s y n a p t i c  i n n e r v a t i o n  f rom the  knee  ex t enso r .  
vas to -c ru reus .  The m a x i m a l  c o n t r i b u t i o n  of e x c i t a t i o n  
by  Ia  a f f e ren t s  to a d d u c t o r  femoris  m o t o n e u r o n e s  would  
the re fo re  occur  dur ing  h ip  f lexion c o m b i n e d  wi th  knee  
f lexion.  

The  genera l  conclus ion  to be d r a w n  f rom this  s t u d y  is 
t h a t  t he  ref lex i n n e r v a t i o n  of m o t o n e u r o n e s  by  t h e  I a  
s y s t e m  is n o t  necessar i ly  l imi ted  to muscles  o p e r a t i n g  
on the  s a m e  j o i n t  e i t he r  in i ts  e x c i t a t o r y  or i nh ib i to ry  
aspects .  H o w e v e r ,  t he  ref lex i n t e r c o n n e x i o n s  b e t w e e n  
muscles  o p e r a t i n g  a t  d i f f e ren t  jo in t s  are of a t ype  which  
sugges t s  t h a t  t h e  Ia  s y s t e m  subse rves  a sequence  of co- 
o r d i n a t e d  m o v e m e n t  and  t h a t  t hese  c o n n e x i o n s  h a v e  
evo lved  to  assist  in the  ref lex coo rd ina t ion  of s t epp ing .  
F o r  e x a m p l e  the  inh ib i t ion  e x e r t e d  by  knee  e x t e n s o r  
a f f e ren t s  on h ip  f lexor musc les  can  be seen to  have  
func t iona l  s ignif icance if one cons iders  t h a t  the  s t ep  is 
i n i t i a t ed  by  h ip  f lexion resu l t ing  in s t r e t c h  of h ip  and  
knee ex tensors .  This  leads to  d i scharge  of impulses  in Ia  
f ibres  f rom these  l a t t e r  musc les  a n d  in i t i a t e s  t h e  n e x t  
phase  of the  s t ep  beg inn ing  wi th  inh ib i t ion  of h ip  f lexors  
and  c o n t r a c t i o n  of knee ex t enso r s  and,  p r e s u m a b l y ,  of 
the  h ip  ex tensor ,  a d d u c t o r  femoris .  

R. E c c c E s  and  A. I,IJNDBERG 

Department o/ Physiology, The Austral ian National  
University, Canberra, .June 25, 1957. 

Zusarnmen/assung 

Es werden  die in t razel lu l / i ren  P o t e n t i a l e  an Moto-  
neu roneu  yon t t t i f t m u s k e l n  abgele i te t .  M o t o n e u r o n e  des 
H i i f t s t r ecke r s  Semirnernbranosz, s werden  yon  I a - I m -  
p u l s e n  der  H i i f t s t r ecke r  und  K n i e b e u g e r  er regt ,  Moto-  
n e u r o n e  des Hi i f t s t r ecke r s  Adductor /emoris dagegen  
yon  den  H t i f t s t r e c k e r n  und  Kn ie s t r ecke rn .  M o t o n e u r o n e  
de r  H i i f t beuge r  w e r d e n  yon  [ a - I m p u l s e n  g e h e m m t ,  
n i c h t  n u t  yon  de ren  A n t a g o n i s t e n .  s o n d e r n  s u c h  yore  
K n i e s t r e c k e r  Vasto Cr*~raIis. 

N e w  M e t h o d  for D e t e r m i n a t i o n  of R a d i o a c t i v i t y  
in Vegeta l  and  A n i m a l  T i s s u e s  

This  no te  is i n t e n d e d  to give some p r e l i m i n a r y  infor-  
m a t i o n  a b o u t  the  fa i r ly  s a t i s f ac to ry  resu l t s  o b t a i n e d  
conce rn ing  r ad ioac t i ve  s u b s t r a t a  set  in a Langsdo r f  dif- 
fusion c h a m b e r  (modif ied  type) ,  used for the  f i rs t  t i m e  
in t h e  biological  field. 

This  m e t h o d  is v e r y  sens i t ive  and ind ica tes  even  rad io-  
ac t iv i t i e s  of ve ry  low energy.  

Whi le  the  n o r ma l  de t ec to r s  are c h a r a c t e r i z e d  b y  a 
t h r e sho ld  of energy,  the  diffusion c h a m b e r  m a k e s  it 
poss ib le  to  obse rve  wi th  the  n a k e d  eye, or  to  p h o t o -  
g raph ,  a n y  t y p e  of ionizing par t ic les  i n d e p e n d e n t l y  of 
the i r  energy .  

A g rea t  a d v a n t a g e  of th is  m e t h o d  is be ing  able to  see 
the  rising of r ad ioac t ive  par t ic les  on the  surface of the  
s u b s t r a t u m .  

i t  is possible  to ident i fy ,  by  m e a n s  of the  ' c h a m b e r ' ,  
some charac te r i s t i c s  of t he  r a d i a t i o n  e m i t t e d  (charge,  
mass ,  ene rgy  of t he  par t ic les)  a n d  poss ib ly  to  c o u n t  the  
e v e n t s  which  occur  dur ing  the  per iod  of obse rva t ion .  The 



416 Br~ves communications - Brevi comunicazioni [ExPERIENTIA VOL XlII/10] 

modi f ied  L a n g s d o r f  c h a m b e r ,  b e i n g  a t  c o n t i n u o u s  sen-  
s i t iv i ty ,  m a y  p r e s e n t  some  a d v a n t a g e s  ove r  t h e  W i l s o n  
c h a m b e r  w h i c h  b e c o m e s  s e n s i t i v e  o n l y  b y  e x p a n s i o n .  

T h e  i n s t r u m e n t  I h a v e  used ,  w h i c h  was  b u i l t  a t  t h e  
I n s t i t u t e  of E x p e r i m e n t a l  P h y s i c s  of t h e  U n i v e r s i t y  of 
Mi lan  (Milan Sec t ion  of t h e  N a t i o n a l  I n s t i t u t e  of Nu-  
c lea r  Physics1) ,  works  a t  a t m o s p h e r i c  p ressure .  

I t  c o n s i s t s  of a doub le -g l a s s -wa l l ed  c o n t a i n e r  w i t h  
c i r cu l a r  sec t ion ,  35 c m  ins ide  d i a m e t e r ,  18 c m  he igh t ,  
c losed b y  a me ta l l i c  b o t t o m  a n d  b y  a ' roof ' .  T he  b o t t o m  
is cooled d o w n  to  -- 45°C a b o u t  b y  a F r e o n  22 single-  
p h a s e  compre s so r ,  h a v i n g  a p o w e r  of 2 k W ;  t h e  ' roof '  
p r e s e n t s  a c i r c u l a r  o p e n i n g  (20 c m  d i a m e t e r ) ,  c losed b y  
a c r y s t a l  t h r o u g h  w h i c h  t h e  e v e n t s  c a n  eas i ly  be  obs e r v -  
ed, p h o t o g r a p h e d  or  f i lmed.  

Some  f r a m e  e lec t rodes  are  se t  in  t h e  c h a m b e r ,  in  
o r d e r  to  p r o d u c e  a c l a r i fy ing  field, t h e  i n t e n s i t y  of w h i c h  
m a y  be  v a r i e d  f rom 20 to  100 V / c m .  T h e r e  a re  also some  
a n n u l a r  t r a y s  c o n t a i n i n g  l iquid  e t h y l  a lcohol  w h i c h  is 
e v a p o r a t e d  b y  a r m o u r e d  re s i s t ance .  

Alcoho l  v a p o r  d i f fuses  in  t h e  whole  c h a m b e r  a n d  falls 
d o w n w a r d s  owing  to  g r a v i t y  a n d  is f o u n d  in zones  of 
p r o g r e s s i v e l y  lower  t e m p e r a t u r e .  

The  fall  v e l o c i t y  is s u c h  t h a t  in  a c e r t a i n  s t r a t u m ,  n e a r  
t h e  b o t t o m ,  t h e  v a p o r  r e m a i n s  a t  t h e  a e r i f o r m  s t a t e ,  
wh i l e  i t  s h o u l d  be  a t  t h e  l iqu id  s t a t e ,  a c c o r d i n g  to  t h e  
c o n d i t i o n s  of p r e s su re  a n d  t e m p e r a t u r e  ( s u p e r s a t u r a t e d  
vapor ) .  I n  s u c h  cond i t ions ,  t h e  v a p o r  is in  u n s t a b l e  
e q u i l i b r i u m  a n d  c o n d e n s e s  o n  a n y  nuc l eus  of c o n d e n -  
s a t i on .  

I n  t h e  s u p e r s a t u r a t i o n  zone,  t he  c o n d e n s a t i o n  f i r s t  
occurs  on  t h e  a t m o s p h e r i c  d u s t - t h e  p h e n o m e n o n  l a s t s  a 
s h o r t  t i m e  ( a b o u t  5 m i n ) - - ~ n d  a f t e r w a r d s  on  t h e  ions  
w h i c h  h a p p e n  to  be  present in  t h e  zone.  I f  a n  ion iz ing  
p a r t i c l e  passes  i n t o  t h i s  zone,  t h e  ions i t  p r o d u c e s  ac t  as  
nuc le i  of c o n d e n s a t i o n  a l o n g  i ts  whole  t r a j e c t o r y ,  g iv ing  
r ise to  a t r a c e  f o r m e d  b y  sma l l  d rops  of a lcohol  well  
v i s ib l e  to  t h e  n a k e d  eye.  

T h e  o b s e r v a t i o n  of t he  t r a c e s  r equ i r e s  t r a n s v e r s e  
l i g h t i n g  of t h e  zone b y  m e a n s  of a n  i n c a n d e s c e n t  l amp ,  
whi le  for  p h o t o g r a p h y  t h e  f ield is l i gh t ed  u p  w i t h  l i nea r  
f lashes.  

B o t h  f lashes  a n d  re lease  of t h e  p h o t o g r a p h i c  s h u t t e r  
are  s y n c h r o n i z e d  b y  a n  a u t o m a t i c  device .  I t  is also pos-  
sible to  o b t a i n  s t e reoscop ic  p h o t o g r a p h y  of t h e  images .  

F o r  d e t e r m i n i n g  t h e  e n e r g y  of t h e  par t i c les ,  t h e  
c h a m b e r  c o n t a i n s  a coup le  of H e l m h o l t z  coils,  t h a t  a re  
ab le  to  g e n e r a t e  a m a g n e t i c  f ield w i t h  a m a x i m a l  in-  
t e n s i t y  of a b o u t  1000 Gauss .  

The  s u b s t r a t a  to  be  o b s e r v e d  are  se t  o n  specia l  sup-  
por t s ,  r e f r i g e r a t e d  w i t h  l iqu id  CO~ a n d  t h e n  le t  d i r e c t l y  
i n to  t he  c h a m b e r ;  a few m i n u t e s  a re  su f f i c i en t  to  
r ees t ab l i sh  t he  i n n e r  e q u i l i b r i u m  of t h e  i n s t r u m e n t  and ,  
consequen t ly ,  t h e  b e s t  c o n d i t i o n s  for  o b s e r v a t i o n .  

I n  o rder  to  se t  u p  t h e  new m e t h o d ,  I m a d e  seve ra l  
o b s e r v a t i o n s  of l e t t i n g  i n t o  t h e  c h a m b e r  v a r i o u s  sub-  
s t r a t a :  b iop t i ca l  d r a w i n g s  of a n i m a l  a n d  v e g e t a l  
t i ssues ,  a n a t o m i c  par t ic les ,  v e g e t a l  seeds,  y o u n g  sma l l  
p l a n t s ,  d rops  of l iqu ids  a n d  m i n e r a l  f r a g m e n t s ,  t a k i n g  
p r e c a u t i o n s  n o t  to  c o n t a m i n e  t h e  c h a m b e r .  

A m o n g  t he  mos t  s ign i f i can t  d a t a  o b t a i n e d  as yet ,  
I w i sh  to  no t e  t h a t  we f o u n d  t h e  p re sence  of T h o r i u m  in 
t h e  i n n e r  o rgans  of a m a n  w ho  d ied  owing  to  a h e p a t i c  
s a r c o m a ,  20 yea r s  a f t e r  h e  h a d  b e e n  i n o c u l a t e d  w i t h  
T h o r o t r a s t .  

1 A. LOVATI and C. Succl, I1 Nuovo Cimento 11, 163 (1954). 

T h e  a b s o r p t i o n . o f  U r a n i u m  sa l t s  on  t he  p a r t  of Cicer 
arietinum a n d  Faseolus vulgaris y o u n g  smal l  p lants ,  ex- 
p e r i m e n t a l l y  t r e a t e d  in  t he  l a b o r a t o r y ,  was  equally 
e v i d e n t .  

T h e  m e t h o d  d e r i v e d  f rom t h e  e m p l o y m e n t  of the 
mod i f i ed  L a n g s d o r f  c h a m b e r  may ,  in  m y  opin ion ,  prove 
v e r y  usefu l  for  r e s e a r c h  on  ion iz ing  r a d i a t i o n s ,  bo th  to 
o b t a i n  a n e w  o r i e n t a t i o n  a n d  as a c o m p l e m e n t  of the 
o t h e r  rad iob io log ica I  t e c h n i q u e s .  

A n o t h e r  w o r k  in p ress  desc r ibes  t he  i n s t r u m e n t  with 
full  de t a i l s  a n d  also t h e  t e c h n i q u e  I h a v e  se t  u p  and  the 
f i r s t  d a t a  I h a v e  o b t a i n e d .  

I wish to thank the staff of the Institute of Experimental Physics 
(Milan University), which put the instrument at my disposal, and 
particularly Dr. C. GIORI 2, who kindly helped me in this research 
work. 

A. PASINETTI a n d  C. GIom 

Institute o/Anatomy and Pathological Histology o/the 
University o/Milan (Italy), and [nstitute o/Experimental 
Physics o/the University of Milan (Italy), May  29, 1957. 

Riassunto 

L ' a u t o r e  desc r ive  u n  n u o v o  m e t o d o  pe r  l 'osserva- 
z ione  di s u b s t r a t i  b io logic i  r a d i o a t t i v a t i ,  b a s a t o  sult ' im- 
p iego de l la  c a m e r a  a d i f fus ione .  

Ques to  s t r u m e n t o  p r e s e n t a  n o t e v o l i  v a n t a g g i  su 
quel l i  s i no ra  i m p i e g a t i  in  r ad iob io log ia ,  pe rch~  permet te  
di o s se rva re  a d  occh io  nudo ,  f o t o g r a f a r e  ed  identif ieare 
le c a r a t t e r i s t i c h e  di  qua l s i a s i  t i p o  di  pa r t i ce l l e  ionizzanti,  
i n d i p e n d e n t e m e n t e  da l la  loro energ ia .  

L a  c a m e r a  a d i f fus ione  8 p a r t i c o l a r m e n t e  i nd i ca t a  per 
lo s t u d i o  delle r a d i a z i o n i  i o n i z z a n t i  di  b a s s a  energia .  

I r i s u l t a t i  o t t e n u t i  d a l l ' a u t o r e  d u r a n t e  le osservazioni 
su o r g a n i  a n i m a l i  e v e g e t a l i ,  su l iqu id i  e minera l i ,  son0 
s t a t i  assai  sodd i s facen t i .  

National Institute of Nuclear Physics, Milan. 

A Method for the Incorporation of Radioactive 
Isotopes in the Sea U r c h i n  E g g  

T h e  usua l  m e t h o d  of i n c o r p o r a t i n g  r a d i o a c t i v e  iso- 
topes  in  sea  u r c h i n  eggs or  e m b r y o s  cons i s t s  in  incubat-  
ing  t h e m  in  s e a - w a t e r  c o n t a i n i n g  t h e  i so tope  (among 
o t h e r s  LINDBERG1; HULTIN a n d  WEsGEL 2, HULTINS; 
T Y L E R a n d  MONROY4). T h e  chief  d i s a d v a n t a g e s  of this 
p r o c e d u r e  a re :  (a) t h e  a g i n g  of  t h e  un fe r t i l i zed  eggs 
d u r i n g  t h e  3 to  5 h of i n c u b a t i o n  n e c e s s a r y  to  ob ta in  a 
m e a s u r a b l e  u p t a k e ;  (b) t h e  poss ib i l i t y  t h a t  t h e  uptake 
m a y  v a r y  in  t h e  d i f f e r e n t  s t ages  of d e v e l o p m e n t  be- 
cause  of d i f fe rences  in  p e r m e a b i l i t y  t o  t h e  g iven  labelled 
c o m p o u n d .  

W e  h a v e  n o w  w o r k e d  o u t  a m e t h o d  w h i c h  seems to 
c i r c u m v e n t  t he se  d i f f icu l t ies  a n d  we wish  to  describe it 
b r ie f ly .  

T h e  e x p e r i m e n t s  h a v e  b e e n  ca r r i ed  o u t  w i t h  S~-DL - 
m e t h i o n i n e  ( p u r c h a s e d  f r o m  t h e  R a d i o c h e m i e a l  Centre, 
A m e r s h a m ,  E n g l a n d )  in  DL-me th ion ine  ca r r ie r  a t  the 

1 0 .  LINDBERG, Exper. Cell Res. 1, 105 (1950). 
T. HULTIN and G. WESSEL, Exper. Cell Res. 8, 61~1 (195~). 

3 T. HULTrN, Ark. f. Kemi 6, 195 (1953). 
4 A. TYLER and A. MONROY, Biol. Bull. 111,296 (1956). 


