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An Anaesthet ic  for Corophium volutator (Pal las)  
A m p h i p o d a  

D u r i n g  a s t u d y  of r e s p i r a t o r y  v e n t i l a t i o n  in C. volu- 
tator a n d  M .  obtusatus i t  b e c a m e  n e c e s s a r y  to  a n a e s t h e t i z e  
to  fac i l i ta te  s e t t i n g  u p  t h e  e x p e r i m e n t s .  M.S. 222 S a ndoz  
(Tr ica ine  m e t h a n e s u l p h o n a t e )  w a s  chosen .  I t  is a p p a r e n t  
f r o m  B o v s  ~ r ev i ew  Of M.S. 222 as an  a n a e s t h e t i c  t h a t  
i t  h a s  been  used  e x t e n s i v e l y  for  f ish a n d  a m p h i b i a  b u t  
i n f r e q u e n t l y ,  a n d  on ly  recen t ly ,  for  i n v e r t e b r a t e s .  

I n  t h e  c r u s t a c e a  STERBA 2 f o u n d  M.S. 222 e i fec t ive  on  
D a p h n i a  pulex  a n d  SCHWARTZa used  it  in t he  t r a n s p o r t a -  
t i on  of t h e  Br ine  S h r i m p  Crangon septemspinosa.  H o w -  
ever,  w o r k e r s  a t  t he  H a l i f a x  L a b o r a t o r y ,  N o v a  Scotia,  
f o u n d  it  u n s a t i s f a c t o r y  in t he  a n a e s t h e s i a  of H o m a r u s  
arnericanus 4. 

T h e  fo l lowing  e x p e r i m e n t s  were  des igned  to  a sce r t a in  
t he  o p t i m a l  effect ive  c o n c e n t r a t i o n  of M.S. 222 as an  
a n a e s t h e t i c  for  t he  m a r i n e  a m p h i p o d s  C. voMtator a n d  
M. obtusatus. T h e  o p t i m a l  effect ive  c o n c e n t r a t i o n  is de- 
f ined as t he  m i n i m u m  c o n c e n t r a t i o n  of M.S. 222 (in g/1 
of sea  wa te r )  w h i c h  will c o m p l e t e l y  a n a e s t h e t i z e  t he  a b o v e  
species  w i t h i n  30 min .  

T w o  series  of e x p e r i m e n t s  were  car r ied  out .  I n  t h e  first ,  
t he  t i m e s  for  c o m p l e t e  a n a e s t h e s i a  a n d  r e c o v e r y  were  
inves t iga t ed .  I n  t he  second,  t h e  effect  of p r o l o n g e d  expo-  
su re  to  t he  o p t i m a l  effect ive  c o n c e n t r a t i o n  of t h e  anaes -  
the t i c  on  s u b s e q u e n t  s u r v i v a l  w a s  e x a m i n e d .  B o t h  exper i -  
m e n t s  were  ca r r ied  o u t  in glass  e v a p o r a t i n g  d ishes  of 
12 crn d i a m e t e r  c o n t a i n i n g  e i the r  500 ml  of sea w a t e r  
or  f r e sh ly  p r e p a r e d  so lu t ions  of M.S. 222 in 500 ml  of 
sea wa te r .  All s a m p l e s  were  ae r a t ed  a n d  m a i n t a i n e d  
a t  10 ~ 

As th i s  i n v e s t i g a t i o n  w a s  d i rec ted  t o w a r d s  the  use  of 
M.S. 222 p r io r  to  e x p e r i m e n t s  on  r e s p i r a t o r y  v e n t i l a t i o n  

Table I. Anaesthetic stages 

Stage Change in behaviour 

C. volutator M. obtusatus 

1 Colour lightens, animals Swilnming slows down, 
fall onto dorsal surface, animals fall onto side. 

I[ Abdominal flexure followed Pleopod beat becomes 
by cessation of gross arrhythmic. Abdominal 
bodily movements flexure followed by 
(occasional twitch}, cessation of all nlovement 

(except twitches). 

I I I Total anaesthesia. Total anaesthesia. 

Table II. Survival of C. volutator and M. obtusatus in 0.5 g/1 M.S. 222 
solution 

and Marinogammarus obtusatus (Dahl) ,  Crustacea,  

on ly  the  l a rges t  i n d i v i d u a l s  of t h e  2 species,  C. volutator, 
a v e r a g e  l e n g t h  7 m m ,  a n d  M .  obtusatus, a v e r a g e  l e n g t h  
9 m m ,  were  selected.  A t o t a l  of  90 C. volutator a n d  54 
M .  obtusatus were  u sed  in t h e  e x p e r i m e n t s  in s a m p l e s  
of  10 a n d  6 i n d i v i d u a l s  r e spec t ive ly .  T h e  sexes  were  
d iv ided  e q u a l l y  in each  s a m p l e  a n d  m o s t  of t he  f emales  
ca r r ied  eggs  or  l a rvae .  

I n  t h e  f i r s t  ser ies  of  e x p e r i m e n t s  so lu t i ons  of M.S.  222 
of  0.4, 0.45, 0.5, 0.8 a n d  1.0 g/1 c o n c e n t r a t i o n  were  used.  
A s a m p l e  of a m p h i p o d s  w a s  p laced  in each  of t h e  solu-  
t i ons  a n d  the  t i m e  r e q u i r e d  to  a n a e s t h e t i z e  each  i n d i v i d u a l  
w a s  noted .  T h e  a m p h i p o d s  were  r e m o v e d  f r o m  t h e  anaes -  
the t ic ,  b l o t t e d  a n d  p laced  in r e c o v e r y  d ishes  c o n t a i n i n g  
a e r a t e d  sea  wa t e r .  T h e  t i m e  r e q u i r e d  for  full r e c o v e r y  
w a s  obse rved .  As the  b e h a v i o u r  of each  species  p r e c e d i n g  
a n a e s t h e s i a  t e n d e d  to  fo l low a se t  p a t t e r n  it  w a s  poss ib le  
to  descr ibe  a ser ies  of a n a e s t h e t i c  s t a ge s  s imi la r  to  t h a t  
desc r ibed  b y  MCFARLAND 5 for  f ishes.  Th i s  is i l l u s t r a t ed  
in Tab l e  I. To t a l  a n a e s t h e s i a  is def ined  as  t he  c o n d i t i o n  
in w h i c h  the  a n i m a l s  did n o t  r eac t  to  hand l ing .  

F r o m  the  r e su l t s  of t he  f i r s t  ser ies  of e x p e r i m e n t s  t he  
o p t i m a l  ef fec t ive  c o n c e n t r a t i o n  of M.S. 222 for  b o t h  
species  w a s  f o u n d  to  be 0.5 g/1. T h e  effect  of p r o l o n g e d  
e x p o s u r e  to  th i s  c o n c e n t r a t i o n  w a s  s t ud i e d  b y  r e p e a t i n g  
the  e x p e r i m e n t ;  l eav ing  the  s a m p l e s  for  25 m i n  to  en s u re  
anaes the s i a .  T h e  a n i m a l s  were  t h e n  k e p t  in t h e  a n a e s t h e t i c  
for  a f u r t h e r  15, 30, 60 or  120 m i n  be fore  be ing  t r a n s f e r r e d  
to  t he  r e c o v e r y  dishes.  
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Fig. 1. The tiine taken to total anaesthesia (stage IIl) at different 
concentration levels of M.S. 222 in sea water in the marine amphi- 
pods. Q, Corophium volutator ; ~ ,  Marinogammarus obtusatus. Vertical 
lines indicate the magnitude of the standard error at each point. 

Time Average time of recovery % Recovery 
anaesthetized (min) 
(min) C. volutator M. obtusatus C. volutator M. obtusatus 

15 24.2 ~ 21.2 ~_ 0.9 100 100 
30 23.2 -L 0.2 25.7 • 0.3 100 100 
60 20.8 • 1.5 26.5 ~_ 1.2 100 100 

120 21.5 ~ 1.7 25.8 • 1.2 100 100 

Standard errors shown. ~ No standard error calculated. 
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The resul ts  are i l Iust ra ted in the  Figures  1 and  2 and  
in Table II .  0.4 g/1. M.S. 222 solut ion was bare ly  effective 
wi th  M. obtusatus and  i t  was diff icult  to  decide wh e t h e r  
the  animals  had  in fact  reached stage I I I  anaesthesia .  
C. volutator reached s tage I only a t  this  concen t ra t ion  
level. 

Survival  of b o t h  species a t  the  op t imal  effect ive con- 
cen t ra t ion  of 0.5 g/1 for per iods  of up to 2 h was 100% 
and  the  t ime  for recovery  was u n a f f e c t e d  by  the  length  
of anaes thes ia .  However ,  a side effect  of M.S. 222 on 
gravid  females  was to  induce the  p r e m a t u r e  release of 
eggs or young  f rom the  brood pouch.  In  these  p r e m a t u r e  
young  there  was also 100% recovery f rom anaes thes ia  
af ter  each exposure  t ime.  The young also t end ed  to  
recover  more  rap id ly  t h a n  the  adults.  

P re l imina ry  inves t iga t ions  wi th  a closely re la ted  am- 
ph ipod  species, Corophium arenarium (Crawford), showed 
the  op t ima l  effective concen t ra t ion  to be in the  same 
range as the  above 2 species. 

These exper imen t s  have  shown t h a t  M.S. 222 is an 
effective anaes the t ic  for the  mar ine  a m p h i p o d s  Coro- 
phium volutator and  Marinogammarus obtusatus. I t  is 
in te res t ing  to  note  t h a t  t he  op t ima l  effective concent ra-  
t ion  is re la t ively  high (1:2000) when  compared  wi th  the  
doses (1:25,000 to  1:12,000) r e c o m m e n d e d  b y  ~ELL ~ for 
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Fig. 2. The time taken for recovery from total anaesthesia (stage III) 
at different concentration levels of M.S. 222 in sea water in the 
marine amphipods. O, Corophium volutator; A,  Marinogammarus 
obtusatus. 

fishes. Doses of 1:2000 (0.5g/l) which take  25 min to 
anaes the t ize  the  amph ipods  will anaes the t ize  Salmon and 
t r o u t  in under  2 m i n .  EISLER and  BACKIEL 7 found 
similar  concen t ra t ion  effects of M.S. 222 on the  t imes  
for anaes thes ia  and  recovery  of  Chinook Salmon Finger-  
lings (Onchorhynchus tshawyseha). The fish, like the  am- 
phipods ,  are anaes the t i zed  more  rapidly  and t ake  longer 
for recovery  a l ter  prolonged immers ion  in the  anaesthet ic .  
I t  m u s t  be emphas ized ,  however,  t h a t  the  concen t ra t ions  
of M.S. 222 used by  EISLER and  :BAcKIEL 7 on the  salmon 
fingerlings (1:33,000 to  1:2650) were much  lower t h a n  
those  found to  be effect ive w i th  C. volutator and  M. obtu- 
satus. This h igher  concen t ra t ion  of M.S. 222 necessary  
to anaes the t ize  C. volutator and  M. obtusatus compares  
well wi th  STERBA'S e work on Daphnia pulex where 
1 : 4000 to  1 : 3000 is his r e c o m m e n d e d  dose and also wi th  
SCHWARTZ'S 3 value of 1:4000 which is the  lowest  con- 
cen t ra t ion  used on Crangon septemspinosa. A similar 
decreased sens i t iv i ty  of crustacea,  when  compared  wi th  
fish, has  been  observed  when  using quinaldine as an 
anaes the t ic  s. Crustacea  such as Hippolyte varians, Pa- 
laemon serratus and  Carcinus maenas were still unaffec ted  
while the  shore fish Blennius pholis, Cottus bubalis and 
Pholis gunnellus were fully anaes the t ized .  

Rdsumd. On a. irony6, que l'a.nenth~.sique M.S. 222 
Sandoz est  effectif  sur  les amph ipodes  Corophium volutator 
et Marinogammarus obtusatus. Une concen t ra t ion  de 
0.5 g/1 peu t  anesth6sier  les an i mau x  avec un d61ai de 
30 min.  T o u s l e s  an i mau x  des deux esp~ces se r e m e t t e n t  
de l 'anesth6sie,  m~me apr~s 2 h dans  ce t te  concent ra t ion .  
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R e m o v a l  of  Fer t i l i za t ion  M e m b r a n e s  f r o m  Sea U r c h i n  (Lytechinus pictus) E g g s  

Many techn iques  have  been used to remove  fer t i l izat ion 
m e m b r a n e s  from sea urchin  embryos  1-3. Most  of these  
techniques  are e i ther  vigorous physical  me thods  or che- 
mical  t r e a t m e n t s  des igned to sof ten the  membrane ,  
digest  it, or r emove  it by  osmot ic  means.  In  th is  com- 
munica t ion  a t echn ique  is p resen ted  which  has  the  ad- 
van tages  of being non-ha rmfu l  to  the  eggs, of requir ing 
no foreign subs tances  in t he  medium,  and  of p rov id ing  
large quant i t i es  of membrane - f r ee  eggs quickly and 
easily. 

The desired q u a n t i t y  of Lytechinus pictus eggs (ob- 
t a ined  f rom the  Pacif ic  Bio-Marine Co., Venice, Calif.) 
was ferti l ized. Af ter  t he  fer t i l izat ion m e m b r a n e s  appeared  
(30-90 sec af ter  inseminat ion) ,  the  eggs were t rans fe r red  
to  15 em 3 centr i fuge tubes  and  spun for 5-7 sec a t  abou t  
1500 r p m  (set t ing No. 5) in an In t e rna t i ona l  clinical cen- 
t r i fuge (Model CL). The s u p e r n a t a n t  sea wa te r  was  
decanted ,  t he  eggs were resuspended  in sea wa te r  to  a 

vo lume appropr ia te  to  the  size of t he  homogenizer  to be 
used, and the  egg suspension was poured  into the  homo- 
genizer. Dounce  homogenizers  wi th  t ype  B pest les  (20-ml 
capaci ty ,  Kon te s  Glass Co., Vineland,  N.J .)  and  Po t t e r  
E l v eh j em homogenizers  wi th  Teflon pest les (10-ml ca- 
paci ty,  ch amb e r  clearance 0.004-0.006 in., A. H. Thomas  
Co., Phi ladelphia ,  Pa.) were sa t isfactory.  The membranes  
were s t r ipped f rom the  eggs by  allowing the  pest le  to  
se t t le  by  g rav i ty  t h ro u g h  the  egg suspension and  then  
slowly wi thd rawing  it. A sample  was then  examined  
microscopical ly for the  presence  of membranes .  Normally,  
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