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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). 
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the  foot  f rom an accelera tor  to a brake following presen- 
t a t ion  of  a visual  s t imulus,  (4) systol ic  blood pressure, 
and  (5) skin t empera tu re .  The  Achilles ref lex was recorded 
using a pho tomotograph .  The  sub jec t ' s  foot was posi- 
t ioned  so t h a t  i ts ref lex mot ion  cast  a shadow on a photo-  
cell. The  ehanging vol tage  in the  photocel l  was recorded 
on a s t andard  e lec t rocard iograph machine.  The  one-half  
re laxa t ion  t ime  was t aken  as the  number  of mil l iseconds 
f rom the  ar t i fac t  ( impact  of reflex hammer)  to the  mid-  
po in t  of the  re laxa t ion  phase of the  inscribed uniphasic  
curve.  All subjects  were tes ted  unde r  control  condi t ions  
(C1). 

F ive  subjects  t hen  took reserpine, 2.5 mg oral ly in 
d iv ided  doses over  a 28-h period,  and four  subjects  took  
placebo according to the  same program,  in a double-  
bl ind design. The  subjects  were then  tes ted a second t ime.  
Two weeks la ter  t h e y  were tes ted  again, affording a 
second cont ro l  per iod (C2), and those who had taken 
reserpine now took  p lacebo and vice versa.  Six subjects  
repor ted  marked  au tonomic  effects when t ak ing  reser- 
pine;  no subjec t  repor ted  such effects while t ak ing  
placebo. The  reserpine regimen was thus  judged  to be 
pharmacologica l ly  effective.  

The  expe r imen ta l  results  are shown in the  Table.  A 
compar ison  of the  two cont ro l  periods suggests t ha t  the  
measures  are somewha t  affected by  practice,  re laxat ion,  
or  famil iar i ty .  'Pract ice" s igni f icant ly  slowed the  Achilles 
ref lex and speeded ' eye- to- foo t '  react ion t ime.  These  
changes  were small  and wi th in  normal  l imits  for the  
measures.  In  a previous  repor t  MC~INNEY et al. ~ noted  
the  t endency  for t ime  to slow the  Achilles reflex in hospi-  
tal ized pa t ien ts  (possibly due to a decrease in anxiety) .  

To control  for the  effects of di f ferent  days  of the  experi-  
ment ,  the  scores on al l  measures  were t rea ted  as ' change '  
scores. A pos t -drug  or  pos t -p lacebo reading was compared  
to i ts  respect ive  control  score. The  ' change '  scores were 
then  compared  in nonpa rame t r i c  ' t '  tests  to see if reser- 
p ine  showed rel iably di f ferent  effects  f rom placebo.  The  
Table  shows t h a t  the only s ta t i s t ica l ly  s ignif icant  reser- 
pine effect was to speed Achilles reflex t ime  (p < 0.05). 
In te res t ing  bu t  nonsignif icant  t rends  were noted  in the  
o ther  sets of measures.  Reserpine tended to speed nerve  
conduc t ion  (6 of 9 subjects) ,  decrease blood pressure (6 of 
9 subjects) ,  and speed reac t ion  t ime  (5 of 9 subjects) .  

The  effect  of reserpine on three  measures  (nerve con- 
duct ion,  react ion t ime, and blood pressure) was the same 
as 'p rac t ice ' .  However ,  the  effect  of reserpine on the  

Achilles reflex was in the  opposite direct ion from the effect 
of 'pract ice ' ,  suggest ing the  isolation of a specific drug  
effect.  NUTTALL and DOE x repor ted  one reserp ine- t rea ted  
hype r thy ro id  pa t i en t  who ma in ta ined  a fast  reflex.  The  
p rope r ty  of reserpine to speed ref lex t ime  is in teres t ing 
in l ight  of its use in hyper thyro id ism,  in which reflex t ime  
is a l ready  fast. This  f inding tends to cor robora te  the  ob- 
servat ion  tha t  in hyper thy ro id i sm reserpine p rompt ly  
comba t s  card iovascular  signs bu t  not  neuromuscu la r  
signs. The  reserpine regimen in this s tudy  m a y  have  re- 
sulted in ca techo lamine  release wi thou t  causing deplet ion.  

JOHNSON and OLSEN 3 in 1960 repor ted  a re la t ionship  
be tween body t empe ra tu r e  and nerve  conduct ion  t ime.  
The possibi l i ty was recognized t h a t  reserpine migh t  exer t  
its (nonsignificant) t endency  to speed nerve  conduct ion 
by  increasing body  t empera tu re .  Our subjects  had  three  
measuremen t s  of nerve  conduct ion  and of skin t empera -  
ture under  control  condit ions.  The  d a t a  were sorted by  
t empera tu re s  in to  three days,  i.e. each sub jec t ' s  highest ,  
m e d i u m  and  lowest  t empera tu re  days  were located.  The  
means  of  the  three groups of corresponding nerve  conduc-  
t ion scores were then  compared  wi th  an analysis of 
var iance.  The  analysis revealed the  means  to be different  
a t  t he  0.01 probabi l i ty  level  in the  expec ted  direct ion 
(highest t empe ra tu r e  days  g iv ing  fastest  nerve  conduc-  
t ion scores, etc.). In t rac lass  corre la t ion techniques  re- 
vea led  t h a t  abou t  46% of the to ta l  day - to -day  var ia t ion  
in a sub jec t ' s  nerve  conduct ion  scores could be predic ted  
f rom a knowledge  of his t empera tu res  for those days.  

A rela t ionship be tween  t empe ra tu r e  and nerve  conduc-  
t ion  hav ing  been corrobora ted ,  the  t empera tu re  scores 
were then  analyzed  to see if t h e y  were affected by reser- 
pine. This  was done in exac t ly  the same manne r  as the 
analysis of react ion t ime, ankle  reflex, etc.,  previous ly  
described. The  differences in t empera tu res  wi th  reserpine 
and placebo did no t  approach  significance. I t  was there-  
fore concluded tha t  in the  present  expe r imen t  t e m p e r a t u r e  
and nerve  conduct ion  were re la ted bu t  t h a t  reserpine did 
not  cause t empe ra tu r e  changes which could account  for 
its t endency  to speed nerve  conduct ion.  

Using the  same techn ique  as wi th  t empe ra tu r e  and 
nerve  conduct ion  no s ignif icant  re la t ionship  be tween  t i le 
ankle  reflex and t empe ra tu r e  was found. Appa ren t ly  the  
influence of t empe ra tu r e  on nerve  conduc t ion  was not  
great  enough to leave its influence clearly observable  in 
the more complex  ankle  ref lex phenomenon.  

Effects of "practice' and reserpine 

Ankle Nerve Reaction Systolic 
reflex conduction time BP 
msec m/see sec]100 mm Hg 

ZusammenJassung. Reserpin in kleinen Dosen fiber eine 
Per iode yon 28 h f i ihrt  zu einer  Beschleunigung des 
Achit lessehnenreflexes.  Der  E f i ek t  ist  s ta t is t isch gesichert ,  
j edoch  gering im Vergleich mi t  Ver~nderungen,  die durch  
Schilddri isenstOrungen hervorgerufen  werden.  

W, T. McKINNEY, A, J. PRANGE JR., 
C. M. COCHRANE, and A. W. DOWNIE 

General means 
of experiment 288.8 56.5 36.3 111.2 

Control period Slower Faster Faster Less 
1 (C1) vs con- in C, * in Czss b in C z, in C2ss b 
trol period 11.8 1.2 9.7 3.1 
2 (c~) 

Reserpine Fasteron • Fasteron Ns Fasteron Ns Less on Ns 
vs reserpine reserpine b reserpine b reserpine b 
placebo 11.1 1.2 3.7 5.3 

Departments o/Psychiatry and Neurology (A WD), 
Medical School, University o/North Carolina, 
Chapel Hill (N.C. USA), May 31, 1965. 

E. W. JohNsoN and K. J. OLSEN, J. Am. reed. Assoc. 172, 2030 
* p < 0.05. b NS = not statistically significant. (1960). 


