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A stand fo r  holding f ish of va r ious  s i zes  dur ing e lec t rophys io log ica l  invest igat ions i8 sugges ted .  The 
s tand is m. ountcd in an aquar ium in such a way that the fish can be placed in any des i red  posi t ion in space.  

$ * * 

I n t e r e s t  in e l e c t r o p h y s i o l o ~ c a l  invest igat ion of individual ana lyze r  s y s t e m s  of f ishes  has grown ap -  
p r e c i a b l y  in recen t  y e a r s .  This  i n t e r e s t  is a t t r ibu tab le  p a r t l y  to the speci f ic  fea tu res  of the aquatic life of 
these  anim~Ys and p a r t l y  to the c o m p a r a t i v e l y  s imple  techniques requi red  to approach  var ious  pa r t s  of the 

b r a i - .  

Most ' l e c t r o p h y s i o l o ~ c a l  invest igat ions  on f i shes  have been c a r r i e d  out usual ly  in acute expe r imen t s .  
To  i~ " :he f ish durin~ the opera t ion  and in the cour se  of the expe r imen t ,  var ious  types of stand a r e  used. 
The bes t  of them is a un iversa l  stand with s c r e w - o p e r a t e d  head holder  and with curved  suppor ts  for  the 
body of the f ish made  of thick b r a s s  wire  [1]. However ,  this stand,  like al l  fixing devices ,  when used for  
e l e c t r o p h y s i o l o ~ c a l  investigmtions,  e s p e c i a l l y  in connection with mic roe l ec t rode  techniques,  r equ i res  the 
f i sh  to be under  genera l  anes thes ia  or  comple t e ly  immobi l i zed  by re laxants .  Admin i s t r a t ion  of anes the t i cs  
(Nembutal ,  ure thane)  has a cons iderab le  e f fec t  on b ioe lec t r i ca l  ac t iv i ty  of the fish bra in ,  and may  even sup-  
p r e s s  it comple te ly ,  while r e l axan t s ,  if producing comple te  immobi l iza t ion ,  as  a rule abol ish  r e sp i r a t ion  
through the gil ls  a lso .  

The sugges ted  appara tus  (Fig. 1) for  holding fish of di f ferent  s izes  is an improved  vers ion  of the stand 
d e s c r i b e d  p r e v i o u s l y  [1], and cons is t s  of a head holder  and two suppor t s  for  the body of the fish, mounted 
on two rods  (1). The head holder  cons i s t s  of two jaws,  the lower  one of which is inse r ted  into the f i sh ' s  
mouth  while the upper  p r e s s e s  on the f i sh ' s  upper  jrtw. The c l amps  for  the body cons i s t  of r ubbe r  bags (3) 
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Fig.  1. D iag ram of s tand for  holding fish.  Explanation in 
text.  
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Fig. 2. Response of mitral neurons of olfactory bulbs of a 
burbot (1) and pike-perch (l-l) to application of vanillin solu- 
tion to olfactory epithelium of fish. I, 3) Initial background; 
2, 4) action of 0.5~ vanillin solution for I rain, time marker 
20 sec. 

filled with air and placed in rigid metal boxes (4) preventing expansion of the bags in an outward direction. - 
The supports can rotate around the rods and are held in the closed position by two struts (5) When fixing 
fish of different sizes or volumes,the supports can be moved transversely by means of screws (6). Air 
enters the bags through a tube (7). The interiors of the bags are connected by a T-tube (S) to equalize the 
pressures. The air pressure in the bags is controlled by a manometer. The whole stand is placed in the 
aquarium and fixed to it by tw~ carriages (10) and screws (11). By turning the screws (11), the stand can 
be raised or lowered to any height in the aquarium, and by means of the carriages (10) it can be inclined in 
a longitudinal direction. 

Before the operation begins the aquarium is filled with water. The supports,are opened and the fish 
placed between them so that its head remains free. The supports are then closed and fixed in this position 
by nuts, after which air is introduced into the bags. Under the action of excess pressure the rubber bags 
are expanded and fit snugly a~ainst the body of the fish, holding it tight. The head is fixed by the jaw (2) in- 
troduced into its mouth, holding the upper jaw of the fish by the lip, allowing free access to the olfactory 
sacs, olfactory tracts, and then to the brain as a whole. The lower jaw of the fish remains free, allowing i~ 
to pe r fo rm the full range of r e sp i r a to ry  movements .  By turning the screws (II)  the stand can be raised 
into a posit ion so that the upper par t  of the skull l ies above the surface of the water  but the gilt slits a re  in 
the water ,  a f t e r  which the exper imenter  begins the operation. 

l~Iore than 100 acute experiments  have been car r ied  out with the aid of this type of stand on pike- 
pe rch  and burbot.  During the exper iments  mic roe lec t rode  extr~eel lular  recordings  were made of sponta-  
neous and evoked act ivi ty  of the mi t ra l  neurons of the olfactory-bulbs during application of s t imulants  to the 
o l fac tory  epithelium of the fish (Fig. 2). 

The gentle and elas t ic  fLxation Of the fish between the two rubber  chambers  prevented atl movements 
except  the full range of r e s p i r a t o r y  movements  of the branchial  arches .  As tI~e experi ,nentat  resul ts  
showed, no additiona] immobilization by general  anesthesia  o r  muscle rela~'~nts was required.  The reasons 
for  the a r te fac ts  recorded  in approximate ly  10% of cases  when microe lec t rodes  were used to record  the 
bi0potentials were e i ther  improper  fixation of the fish in the stand (im~dequate a i r  p re s su re  in the rubber 
bags,  inadequate fixation of the upper jaw, incomplete fixation of ehe pectorai  fins, and so on) or to ent ry  
of a i r  into the gill s l i ts ,  when the water  level in the aquarium was too low and the fish drew in a i r  along 
with the water.  Ar te fac ts  a r i s ing  from these causes  are  eas i ly  el.~minated and their occur rence  is direct ly 
dependent on the at tent iveness of the exper imenter .  

It may  be concluded from these exper iments  that the principle adopted in the design of this stand 
enables fish of any size to be quickly and secu re ly  immobilized,  )~t at the same time it provides co,~ditions 
which a re  c loses t  to phys io lo~ca t .  It is to be hoped that the stand will allow m.~ny physiological  problems 
involving the use of modern  electrophysiological  methods of investigation to be solved. 
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