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was  on  a v e r a g e  a b o u t  15 msec.  T h e  l a t ency  of t h e  second  
g roup  ( la te  responses)  was  a b o u t  50 msec. T h e  ea r ly  
responses  a lways  a p p e a r e d  f i rs t ,  a n d  on ly  a f t e r  ma in -  
t a i n e d  s t i m u l a t i o n  were t h e y  fol lowed b y  t h e  la te  ones.  
The  lu tencies  of t h e  f i r s t  few ea r ly  responses  were usua l ly  
longer  ( a b o u t  18 msec)  t i t a n  t hose  of t h e  s u b s e q u e n t  ones.  
T h e  decrease  of t h e  l a t enc ies  was  of t h e  o rde r  of 30% a n d  
s imi la r  to  t h a t  f o u n d  in m o n k e y s  w h e n  t he  same  k ind  of 
s t i m u l a t i o n  was  used  s. 

VVhen s t i m u l a t i n g  t he  p y r a m i d e c t o m i z e d  cor tex ,  two  
s imi l a r  g roups  of spikes  a p p e a r e d  (Figures  1B a n d  2B). 
A c o m p a r i s o n  of  t h e  la tenc ies  of t he  ea r ly  r e sponses  
e v o k e d  f rom t h e  n o r m a l  a n d  p y r a m i d e c t o m i z e d  s ides d i d  
n o t  revea l  a n y  d i s t i n c t  differences.  T he  ear ly  a n d  t h e  la te  
responses  evoked  f rom t h e  p y r a m i d e c t o m i z e d  co r t ex  ap -  
p e a r e d  e i t h e r  w i t h  t h e  s ame  or  a reversed  sequence  as 
t hose  f r o m  t h e  i n t a c t  cor tex .  F igure  2B gives a n  e x a m p l e  
of  a r ecord  f rom a c a t  in  wh ich  t he  la te  r e sponses  a p p e a r e d  
a f t e r  a s h o r t e r  t i m e  of  m a i n t a i n e d  s t i m u l a t i o n  t h a n  t he  
ea r ly  ones.  

The  s imi l a r i t y  of t he  effects  f rom t h e  n o r m a l  a n d  py ra -  
m i d e c t o m i z e d  co r t ex  gives f u r t h e r  s u p p o r t  to  t h e  v iew ~ 
t h a t  in  t h e  i n t a c t  a n i m a l  m o v e m e n t s  of cor t ica l  or ig in  are 
evoked  b y  impulses  t r a v e l l i n g  in a t  l eas t  two  para l le l  
sys tems ,  each  of t h e m  b e i n g  ab le  to  a c t  i n d e p e n d e n t l y .  
T h e  s h o r t  la tenc ies  of t he  responses  e l ic i ted in t he  peri-  
p h e r a l  n e r v e s  b y  t h e  s t i m u l a t i o n  of t he  p y r a m i d e c t o m i z e d  
co r t ex  suggests  t h a t  t h e y  ut i l ize  p a t h w a y s  w i th  a conduc-  

t i on  t i m e  c o m p a r a b l e  to  those  be long ing  to t he  p y r a m i d a l  
sys tem.  F u r t h e r  i n v e s t i g a t i o n s  a re  r equ i r ed  to  iden t i fy  the  
e x t r a p y r a m i d a l  p a t h w a y s  i n v o l v e d  ~. 

Rdsumd. Les effets de la s t i m u l a t i o n  du  co r t ex  sensor i -  
m o t e u r  son t  6 tudi6s  ici chez  le c h a t ,  apr~s  sec t ion  des  
fa i sceaux  p y r a m i d a u x .  A p a r t  des  seuils  p lus  61ev6s e t  une  
t e n d a n c e  accrue  A la fa t igue,  les m o u v e m e n t s ,  le E M G  des  
musc les  f l~chisseurs e t  les d6charges  enregis t r~es  d u n s  les 
ner fs  p6 r iph6r iques  se son t  mon t r6 s  parei ls  ~t c eux  pro-  
v e n a n t  du  co r t ex  in t ac t .  
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S e x  Rat io  and S e x  D i g a m e t y  in 
E c h i n o r h y n c h u s  t r u t t a e  

I n f o r m a t i o n  r ega rd ing  sex d e t e r m i n a t i o n  of A c a n t h o -  
c e p h a l a  is v e r y  scarce as yet .  A c a n t h o c e p h a l a  c a r r y  on  
t h e i r  life cycle in  two  hos ts .  T h e  i n t e r m e d i a t e  hos t  is 
genera l ly  a w a t e r  i n v e r t e b r a t e  a n d  the  p r i m a r y  h o s t  is a 
v e r t e b r a t e  an imal .  

Echinorhynchus truttae, w h i c h  is found  in  t h e  j uven i l e  
s t age  w i t h  a c e r t a i n  f r e q u e n c y  as a p a r a s i t e  of Gammarus 
pungens padanus o n  t h e  Po r iver ,  and ,  in  t h e  a d u l t  s tage,  
l ives  on  severa l  f ish species, ha s  been  s tud ied  w i th  special  
r ega rd  to  sex  r a t i o  a n d  sex ch romosomes ,  

Gammarus p o p u l a t i o n s  were col lected a l m o s t  da i ly  a t  
C a r i g n a n o  n e a r  T u r i n  f rom F e b r u a r y  10 to  M a r c h  5, 
1965. T h e  in f e s t a t i on  i n d e x  of Echinorhynchus in  t h e  
Gammarus p o p u l a t i o n  h a s  s h o w n  m a r k e d  v a r i a t i o n s  dur -  
ing  th i s  per iod,  r a n g i n g  f rom 60% in  t he  f i rs t  two  weeks 
of col lec t ion  to  a m e d i u m  5% t o w a r d s  t h e  end  of collec- 
t ion .  The  degree of i n f e s t a t i on  is r a t h e r  low, w i t h  a m a x i -  
m u m  of six pa ra s i t e s  p e r  Gammarus f o u n d  in  f ive i n s t ances  
on ly  a m o n g  t h e  1463 Garnmarus examined .  T h e  p a r a s i t e s  
h a v e  b e e n  sexed  o n  t h e  bas i s  of sexua l  c h a r a c t e r s  w h i c h  
are  q u i t e  e v i d e n t  in  t h e  j uven i l e  s tage.  

T h e  Tab le  shows t he  r e l a t i ve  f requencies  of males  for 
each  of t h e  f ive degrees  of i n f e s t a t i on  found .  I t  is e v i d e n t  
t h a t  sex r a t i o  r e m a i n s  1 :1  in each  degree  of i n f e s t a t i on  
w i t h  n o  s ign i f i can t  d i f ferences  b e t w e e n  t h e  categor ies .  
A m o n g  t h e  2015 p a r a s i t e s  w h i c h  were  found ,  47 .4% 
(N = 955) were  ma les  a n d  52 .6% (N = 1060) were females.  
The  sex ra t io  in  t h e  whole  p o p u l a t i o n  of Echinorhynchus 
is t he re fo re  v e r y  n e a r  t he  t heo re t i ca l  v a l u e  of 1 : 1. 

The  sex ra t ios  obse rved  b o t h  in eve ry  degree  of in-  
f e s t a t ion  a n d  in t h e  whole  p o p u l a t i o n  m a r k e d l y  differ  
f rom those  of t h e  few species of un i s exua l  p a r a s i t e s  w h i c h  
a re  found  in d i f f e ren t  n u m b e r s  in  s ingle pa r a s i t i z ed  ind i -  
v idua l s  a n d  h a v e  s u i t a b l y  been  s t u d i e d  in th i s  connec t ion .  
In  t h e  N e m a t o d e  Paramermis contorta, w h i c h  is a p a r a s i t e  
of Chironomus l a rvae ,  sex ra t io  shows wide v a r i a t i o n s  as  
i t  is l a rge ly  in f luenced  b y  e n v i r o n m e n t a l  fac to rs  such  as 
c rowding  (degree of in fes ta t ion) ,  size of t h e  hos t ,  a n d  
sexua l i z ing  ac t ion  of the f i r s t  p a r a s i t e  u p o n  the p a r a s i t e s  
t h a t  h a v e  e n t e r e d  s u b s e q u e n t l y  1-3. S imi la r  o b s e r v a t i o n s  
h a v e  also been  m a d e  in Mytilicola 4, which  is a Copepod  
pa ra s i t e  of Mytilus. 

Degree of No. of Females Males % ~ % c ~  
infestation parasites 

1 1085 571 514 52.7 47.3 
2 546 300 246 55 45 
3 234 114 120 49 51 
4 60 29 31 48.4 51.6 
5 60 28 32 46.7 53.3 
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Fig. 1 Fig. 2 

Male a n d  female i nd iv idua l s  of t~chinorhynchus are  
found  in Gammarus of sma l l  size in  t h e  same  p r o p o r t i o n s  
as  in  fully deve loped  Gammarus. 

The  c o n s t a n c y  of sex ra t ios  a t  d i f f e ren t  degrees  of 
crowding and  in o the r  va r ied  e n v i r o n m e n t a l  cond i t i ons  
have  therefore  lead us to  p o s t u l a t e  t he  ex is tence  of a 
r a t h e r  r igid sys t em of sex d e t e r m i n a t i o n ,  such  as is 
genera l ly  exh ib i t ed  b y  an ima l s  showing  sex d i g a m e t y .  
The ca r io type  of Echinorhynchus has  the re fo re  been  
e x a m i n e d  and  i t  has  been  found  t h a t  the  males  h a v e  a 
diploid se t  of seven  c h r o m o s o m e s  (Figure  1) a n d  t h e  
females  a diploid se t  of  e igh t  c h r o m o s o m e s  (Figure  2). A 
more  de ta i l ed  ana lys i s  of t h e  c h r o m o s o m e  se ts  of  t h e  
p resen t  Echinorhynchus p o p u l a t i o n  will  be  i l l u s t r a t ed  in a 
fo r thcoming  paper .  

A diploid  c h r o m o s o m e  set  of twe lve  c h r o m o s o m e s  is 
k n o w n  in Paramermis ~ amt  no  d e t e c t a b l e  sex ch romo-  
somes h a v e  been  shown as ye t  in th i s  species. 

I t  is r emarkab le ,  therefore ,  t h a t  a species where  sex 
d e t e r m i n a t i o n  appea r s  to  be  la rge ly  i n d e p e n d e n t  of t h e  
e n v i r o n m e n t a l  factors,  wh ich  h a v e  a m a r k e d  inf luence  in 
Paramermis, shows a t y p e  of ma le  d i g a m e t y  of the  X O -  

t y p e  wh ich  r ep re sen t s  a r a t h e r  a d v a n c e d  evo lu t iona ry  
s t ep  f rom t h e  cy togene t i c  p o i n t  of v iew ~. 

Riassunto. I1 r a p p o r t o  sessi di  u n a  popolaz ione  di 
Echinorhynchus truttae ~ r i su l t a to  mo l to  v ic ino  ad  1 : I sia 
nel  suo complesso  che  nei  d ivers i  g rad i  di infestazione.  
L a  f e m m i n a  h a  u n  cor redo  c romosomico  2 n - - 8 ,  il 
mas ch i o  2n : 7 e qu ind i  u n  t ipo  di d i g a m e t i a  XO.  Questo 
r ep e r t o  ~ messo in r a p p o r t o  con  esempi  no t i  di  r appor t i  
sessi va r i ab i l i  in a l t r i  pa rass i t i  unisessual i .  
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The Effect of Reserpine on the Achilles Reflex in 
Normal Young Men 

NUTTALL a n d  DOE ~ in 1964 rev iewed  t h e  use of t h e  
Achil les ref lex t i m e  as a m e a s u r e m e n t  of t h y r o i d  func t ion .  
McKINNEY e t  al. ~ r epo r t ed  i t s  usefulness  as  a sc reen ing  
procedure  in a p sych ia t r i c  popu la t ion .  Var ious  p a t h o -  
logical cond i t ions  and  d rugs  h a v e  been  r epo r t ed  in these  
pape r s  to  in te r fere  w i t h  t h e  Achil les ref lex.  Howeve r ,  
the re  h a v e  been  no sys t ema t i c  s tud ies  of d rug  effects.  The  
p resen t  r epo r t  is a p i lo t  a t t e m p t  in  th i s  area.  Rese rp ine  
was chosen  as t he  t e s t  drug.  Since i t  is used  in h y p e r -  

t h y r o i d i s m ,  i t  s eemed  l ikely to  exe r t  a n  effect  on  reflex 
t ime .  

Nine  h e a l t h y  y o u n g  m e n  (mean  age 23) s e rved  as paid  
sub jec t s .  E a c h  s u b j e c t  was  t e s t e d  on  four  d a y s  on  five 
m e a s u r e s :  (1) t h e  one -ha l f  r e l a x a t i o n  t i m e  of t h e  Achilles 
reflex,  (2) m e d i a n  n e l v e  c o n d u c t i o n  t ime ,  as measu red  b y  
evoked  n e r v e  po ten t i a l ,  (3) ' eye - to - foo t '  r e a c t i o n  t ime  on 
t h e  'Po r to -C l in i c '  mach ine ,  wh ich  invo lves  m o v e m e n t  of 

1 F. Q. NUTTAL and R. P. DoE, Ann. int. Med. 61,269 (1964). 
W. T. McKI~NEY et al., Am. J. Psychiat. 17, 1108 (1964). 


