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A M e t h o d  o f  L i p i d  I n j e c t i o n  i n t o  a F i s h  E g g  

In  order  to  s t u d y  the  behav iour  of ca ro tenoid  in the  
medaka  (Orydas latipes) e m b r y o  ~, 2 a m e t h o d  of ca ro teno id  
inject ion in to  a f ish egg is devised.  The m e t h o d  is also 
appl icable  for sex ho rmone  and  o t h e r  lipids. 

Instruments. The in jec t ion  is m a d e  by  a mic rop ipe t t e  
which has a fine t ip  and rubbe r  nipple.  Lipid  which  has  
been dissolved in solvent  is pushed  out  of the  p ipe t t e  by  
pressing the  rubbe r  nipple.  A bigger t ip  in jures  the  egg 
and a smaller  one decreases the  in jec t ion  speed.  The in- 
jec t ion  can be made  by  h a n d  unde r  a b inocular  micro- 
scope. However ,  the  in jec t ion  is more  successful  when  the  
p ipe t t e  is f ixed on a man ipu la to r .  I n  order  to  p u t  oil in  
which lipid has  been  dissolved in to  t he  t ip  of the  in jec t ion  
pipet te ,  an  auxi l ia ry  p ipe t t e  is used. The  long capi l lary  
of the  auxi i iary  p ipe t t e  f i rs t  sucks the  oil up,  and  the  oil 
is t h e n  t r ans fe r red  in to  t he  in jec t ion  p ipe t te .  Eggs  m u s t  
be fixed dur ing  inject ion.  A slide on which  a small  piece 
of mosqui to  ne t  is f ixed is convenien t ,  as a fish egg can be 
fixed in one of the  holes.  

Solvent. Lipid,  such as ca ro tenoid  and  sex hormone ,  is 
dissolved in the  so lwmt  before inject ion.  The select ion of 
so lvent  is i m p o r t a n t  because the  lipid m u s t  be dissolved 
comple te ly  in t he  so lven t  and  the  fish larvae  m u s t  be able 
to  absorb  the  in jec ted  solvent ,  and  also i t  m u s t  n o t  be 
poisonous.  Several  solvents ,  such as olive oil, rape  seed 
oil, l inseed oil, cas tor  oil, alcohol, ligroin, l iquid paraf f in  
and  water ,  were t es ted .  Alcohoi and  ligroin were poi-  
sonous. Fish  larvae could no t  absorb  l iquid paraff in .  Rape  
seed oil and linseed oil oxidized the  dissolved lipid rapidly.  
Olive oil was a good so lven t  for the  lipids which  do no t  
have polar  groups,  such as carotene ,  and fish larvae ab- 
sorbed it well (Table). Castor  oil has  h y d r o x y  f a t t y  acid 
in its molecule and  it is a good so lvent  for the  lipids which 
have polar groups,  such  as var ious  xan thophy l l s .  Al though  
cas tor  oil is s o m e w h a t  poisonous,  t he  mix tu re  of olive oil 
and cas tor  oil is scarcely poisonous  and  i t  is a good so lven t  
for the  lipids wi th  polar  groups.  The  fish larvae  can abso rb  
the mix tu re  of one vo lume  of olive oil and one w~lume of 
cas tor  oil (Table). 

Even  the  olive oil, which  is fairly stable,  oxidizes dis- 
solved lipid slowly. A very  smal l  a m o u n t  of v i t amin  E 
added  to the oil p r even t s  oxidat ion .  Lipid is dissolved in a 
small  amoun t  of oil betore  in jec t ion  as follows: one drop  
of oil is d ropped  into e thy l  e the r  or pe t ro l eum e the r  (boil- 
ing po in t  35-40°C) solut ion of t he  lipid. T h e n  the  e thy l  
e ther  or pe t ro leum e the r  is e v a p o r a t e d  comple t e ly  over  
hot  water  and  under  reduced  pressure.  

Lipids  dissolve in wa te r  by ma k i n g  complexes  w i t h  
some surface ac t ive  agents .  The aqueous  solut ion of l ipid- 
Tween  80 c o mp l e x  is scarcely, poisonous  w h e n  it is in jec ted  
in to  a fish egg. The in jec ted  complex  diffuses r ap id ly  in 
yolk. 

Injection. The egg of t he  m e d a k a  is especial ly  conve-  
n ien t  mate r ia l  for the  in ject ion (Figure) because  it is 
t r a n s p a r e n t  and  the  art if icial  fer t i l iza t ion a can  easily be 
made  in a ba lanced  sal t  solution.  The fer t i l izat ion mem-  
b rane  is soft  wi th in  a few minu tes  af ter  fer t i l iza t ion and 
in jec t ion  at  th is  s tage is successful,  whereas  in ject ions  a t  
la ter  d e v e l o p m e n t a l  s tages  resu l t  in failure. All in ject ions  
a t  an imal  pole, vege ta l  pole and  o the r  po in t s  b e t w e e n  
these  poles are equal ly  successful.  However ,  in~ection 
in to  t he  surface area  is n o t  good. The ope ra t ed  eggs can 
be al lowed to develop  in t he  Lalanced sa l t  so lu t ion  wi th -  
ou t  ant ib iot ics .  Abou t  80% of the  ope ra t ed  eggs are able 
to deve lop  normal ly  if all the  condi t ions  are good. 

The q u a n t i t a t i v e  in ject ion is done by  the  following 
formula.  
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where  R is the  d i a me t e r  of in jec ted  oil (mm), A the  
q u a n t i t y  of lipid to be in jec ted  (~,g), and  C the  concent ra -  
t ion  of l ipid in in jec t ion  solut ion (/~g/ml). If  A and  C are 
known,  R can be calcula ted.  The  in jec t ion  m a y  be s topped  
when  the  d i a m e t e r  of in jec ted  oil d rop  becomes  R. 
Several  e x p e r i m e n t s  wi th  olive oil sugges t  t h a t  the  maxi -  
m u m  of R is one half  of the  egg d i a me t e r  4. 

A medaka egg at the stage of four cells. Arrow shows the injected 
olive oil stained by sudan III (about x 20). 

Absorption of injected oil by larvae 

Solvent Larva Volume of injected oiD Volume of 
Newly 10 days absorbed 
hatched after oil" 

hatching 

Olive oil A 15.1 • 107/* 8 1.9 - 107/* 3 13.2 ' 107/£ 3 
B 6.1 " 1 0 7 / ~  3 0.8 " 10~/~ 3 5.3 " 107,/~. 3 
C 3.7 • 1071~ a 0.i - 10~¢* ~ 3,6 • 107# a 
D 3.7 • 10v/, a 0.2- 107tu a 3.5 • 107~ a 
E 1.9 - 10~/~ 3 0.0 - 1071, 3 1.9 - 107# a 

Olive oil:castor F 37.2- 10et* * 18.8 • 10~1~ a 18.4" 10~# a 
oil = t :1 G 18,8 • 10el* 3 8.0 • 10'/* s 10.8 • 10s/~ a 

H 16.3 - 106/~ s 2.5 • 10~/* a 13.8 • 106/* a 
I 4.2 • 106/2 s 0.3 • 10~/2 a 3 .9'  10s#  a 
J 3,3 " 106/~ a 0.0 • 106/* a 3.3 " 106/* a 

Volume is calculated from the diameter of injected oil drop. 

Zusammenfassu*~g. Mit te ls t  Mikrop ipe t t e  yon  e inem 
Sp i t z e n d u r c h me s e r  15 20 tz werden  Lipide  in Fischeier  
injiziert .  Die leichtere L6sl ichkei t  der  Lipide  wird mi t  
Oliven61 oder  e incm Gemisch  Oliven61/Rizinus61 erreicht .  
U n m i t t e l b a r  nach der  Be f ruch tung  ist  der  E inspr i t zungs-  
erfolg am gr6ssten.  
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