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     In a  previous  work  on  the unfertilized  eggs  of  the  stiekleback  (Kusa,
 1953b), it was  stated  that a  certain  polysaccharide substance,  which  is

 positive for the Hotchkiss test, is eontained  in the cortical  alveoli,  and

 that  an  essential  feature of  the breakdown process  of  the alveoli,  oc-

 eurring  upon  both fertilization and  artificial  activation,  eonsists  in an

 actual  djseharge of  the whole  alveolar  system  fvom  the egg  surface.

 The  present  investigation is particularly  concerned  with  the  chemical

 properties of  the contents  of  the  alveoli,  as  determined  by  means  of

 various  staining  tests in the unferti]ized  eggs  of  the  two  salmon  species,

 Oneorhynch'us keta and  O. nerka  (landloeked form).

    The  writer  is mueh  indebted to Messrs. S. Sano.  T. Hikita  and  K. Hiroshige  of  the

 Hokkaido  Salmon  Hatehery Station in Sapporo for their kindness in making  the material

 available.  It is also  the writer's  pleasant  duty  to offer  acknowledgement  to Professor

 Y. Watanabe  of  the  University  of  Ibaraki  for his valuable  suggestions  and  eritieisms

 during the course  of  the present  work.

                           OBSERVATIONS

    The cortieal  alveoli  in the  unfertilized  eggs  of  the dog  salmon,  O.

 keta, have been observed  only  with  fixed material  (Kanoh, 1950; Yama-
 moto,  K., 1951). To  the eggs  of  the red  salmon,  O. nerka,  a similar

 technique can  also  be suecessfully  applied  in ascertaining  the presence

 of  an  alveolar  system  in the peripheral cytoplasm.  In these species,
-
 however, the eortical  alveoli  of  the intact eggs  can  hardly be seen  from

    1) An  abstraet  of  this paper  was  read  before the 24th Annual Meeting  of  the

 Zoologieal Soeiety of  Japan  at  Kyoto,  on  Nov.  Ist, 1953. Aided  in part by the Seientific
 Research  Fund  from  the Ministry of  Education.
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outside.  This may  be attributed,  a.t least in part, to the  large quantity
of  yolk  eontained  in the eytoplasm,  since  the chorion  of  these  eggs  is

not  so  opaque  as  to hinder the inspeetion of  the  egg  interior. In ordeT
to overeome  this,diMeulty, a  large cut  was  made  with  fine scissors  or

scalpel  on  a  fresh egg  in Ringer's solution;  and  as  soon  as  the  yolky

fiuid from  the eut  was  dissolved in the Ringer, a small  piece of  the

chorion  was  carefully  taken  out,  and  observed  under  both ordinary  and

phase  eontrast  mieroseopes.  The  microscopical  inspeetion of  this piece
reveals  that there exists  a  peripheral  ey'toplasm,  lining the chorion  and

being  densely paeked  with  eortical  alveoli  (Fig. 1). These  alveoli,  each

     F"igs. 1-4. Inner  surfaee  of  the ehorion  exeised  frem  the  freshunfertilized

   eg.cr  of  O.  keta in Ringer's solution.  Explanation a're  given  in the text. Figs.

   1 and  2, ca.xlOO;  Figs. 3 and  4, ea.x600.

with  a  diameter  of  3 to 30 micra,  seem  somewhat  refractive  and  appear

as  bright spots,  when  placed  sligh'tly  out  of  focus (Fig. 2). Under

phase  contrast  illumination (dark contrasO,  the  alveoli  appear  dark

(Fig. 3). On  a  closer  examination,  some  droplet-like inelusions are

found in the interstiees among  the alveoli  (Fig. 4). These inelusions

are  1 to 1.5 micra  in diameter; their refractive  index seems  somewha't

different from  either  alveoli  or  oil droplets.

}i
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   Next, the eggs,  all fixed with  Bouin or  Allen-Bouin fiuid, were

examined  cytoehemically  with  staining  tests. The  material  within  the
alveoli  reaets  intensely to the Hotehkiss test for polysaccharide  substanee

(Glick, 1949) (Figs. 5 and  6). The applieation  of  Bauer's  CrO,,-Schiff
methQd  (Lison, 1936; Ries, 1938) results  in an  intense violet  coloratjon

of  the alveolar  contents,  and  demonstr4tes the presence  of  polysaecharideL').
The  coleration  of  alveoli  with  Bauer's reagents,  however,  appeared  more

intensely in dog salmon  than  in red  salmon  eggs.

    
t/tt ttttttttttt ttt tttt t1tt tt tt t.ttttt ttt t tt/

      Fig. 5-8. Cytoehernical  tests  of  the alveoli.  ca. × 450. 5. Dog  slamon  egg,

   with  Hotehkiss  test: 6, Red  salmon  egg,  tested  as  in Fig. 5;,7,  Dog  salmon

   egg,  with  protein  test;  8, Red  salmon  egg,  tested as  in Fig. 7.

    Recently Yasuma  and  Ichikawa  (1951) have developed a  eytoehemieal

stain  for protein  with  their ninhydrin-Sehiff's  reagent.  With this test,
the alveolar  contents  of  these salmonid  eggs  still  show  a  positive  reaction,

although  this is rather  weak  compared  with  the  intense  coloration  o £

the yolk  mass  (Figs. 7 and  8). This suggests  that  some  protein  substance

js also  eontained  within  the  alveoli.

    In fixed eggs,  the alveolar  substance  is stainable  with  some  basie
dyes, sueh  as  thionin, neutral  red,  toluidine blue, safranin  O, dahlja
violet,  Janus  green  B  and  Delafield's hematoxylin. The  first four of

these produce  a more  distinet stain  than  the others.  The  contents  also

become colored,  as  shown  in Figure  10, with  pyronin  B  in watery  solution
Mma'rm25nvnviil'i'EH'-iMeferenee

 to' the  Bauer-positive  polysaccharides, Ries's handbook  of  histo-

physiology  (1938, p. 180) reads  as  follows;  
"Ausser

 Glyeogen reagieren  positiv: Para-

glycogen,  Starke, Cellulose, Tuniein,  Galaetogen;  nieht  hingegen  Inulin".
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by prolonged  standing  (about 50 days at  room  temperature), although

they are  scareely  stained  by the freshly prepared  dye solution.  In

marked  eontrast  to their stainability  with  Delafield's hematoxylin, the

alveoli  show  little aMnity  to Heidenhain's iron-hematoxylin. The  staina-

bility with  these basie dyes does not  decline mueh  even  after  2 to 5

hotus of- treatment with  hyaluronidase (Sprase, Mochida preparation.

5000V.U.M.-in  100ee of  Ringer) at  a  temperature of 370C. With  some

   'l'S'l;I;;･ee"'ig'.:i･･va'i/sfi..Ie･I'L:,',"ittlm'ncnn!,:･xxim.-:,'g,g,s,,li/:- 
'k.i//,'/"es..S'ge..';"."i:it'Z/･l{lj;,i;','-,:k2'･'//'/k'i'i',

 i'/tt-

basic dyes, marked  metaehromatic  shades  are  exhibited:  brown  with

neutral  red,  reddish  purple with  both thionin and  toluidine blue. How-

ever,  in general,  the alveoli  have little aMnity  for acid  dyes, sueh  as

eosin,  agid  fuehsin and  orange  G, exeept  for aniline  blue in Mallory's
       '

triple stain.

      f

          "i GENERAL  CONSIDERATIONS

    As indicated in the  foregoing observations,  the content  of  the cortical

alveoli  in these salmonid  eggs  is positive for the Hotchkiss test. The

cytoplasmie  con'gtituents,  which  become visible  with  this test, are  
re-

garded  as  glyeogen  and  other  eompounds  containing  polysaeeharide,  such

as  mucoprotein,  cerebrocides  and  hyaluronie aeid,  but the idea of  the

presence  of hyaluronic  acid  in the alveoli  is hardly tenable, as proved

in the  digestion-test with  hyaluronidase. The  alveoli  are  also  colored

metaehromatically  with  some  basie dyes. The  metachromatic  staining

is a eharacteristic'  feature  of mueoprotein  compounds  containing  poly-

saecharide  esters  of  sulfuric  acid  (Lison, 1936; Ries, 1938). Consequently,

it rnay  be coneluded  that mucoprotein  forms a  prineipal constituent  of

the  'eortical alveoli.  The alveoli  are  also  stained  with  an  aged  solution

of  pyronin  B. This tnay  substantiate  the idea of  the chemical  nature

of  the alveolar  substance  as  inferred from its metaehromatic  character,

since' a  strong  afinity  for an  aged  pyronin  solution  is another  feature

of  a mucoprotein  esterified  to sulfate  (Monn6 and  HZrde, 1950). Besides
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thg strong  basophilic eharacter,  the eortieal  alveoli  exhibit  aMnity  to

 
aeid  dye, as  proved with  Mallory's triple stain

 depend upon  the presence of amino  sugar  in tiie :1/ieSol[.OIOitatAOans bMegX
 pointed  out  that  the alveoli  are  also  reactive  to Bauer's test. Although

 
the

 
chgmieal

 nature  of  this substanee  ln the alveoli  has not  been fully

 
determined,

 the question  remains  as  to whether  this Bauer-positive feature

 is charaeterjstic  of  the Hotchkiss-posjtive polysaeeharide  esterified  to

 
sulfate,

 or  whether  it is baged on  some  other  substanees  in the alveoli.

 
The

 alveoli,  as shown  above,  are  slightly  positive to a eertain  protein test.

 However, it stM  seems  diffieult, at  present, to determine whether  this

 
staining

 is caused  by a protein  component  linked wlth  polysaeeharide

 
or

 by free protein  moleeules.  In short,  all these faets indicate that a

 polysaecharide esterified  to sulfate  is a  qomponent eharaeteristie  of  the
 cor'tical  alveoli  in these fsh eggs.

    
Based

 upon  similar  studies  of  some  sea  urchin  eggs,  it has been
shown       that
            

the
 cortieal  granules  eonsist  basically of  a polysaccharide

su,b.sSans,e,e.o.x.bi,n,e,d,w,l`h,g:,il,u,lic.z;Ld,fie/i,du,easceww2.a.n,d,H,g
O

zde.･.L9,50,k･
common

 
with

 
the

 eortieal  granules  of  sea  urchin  eggs,  not  rnerely  in

g:3m,]l?ai,zo:7,go:Ltigp,･,,R･,".Ga.}Sg,i",,s`r.',,cmaal,a,.g9.e2.tKX'g'i.fll[,i.glY.Se.',i?･gfie
preeursor  

substance
 disappears at the time of  fertiliza'tion or  artificial

I,li8ee;a,iilonv,lk,:o"ffds,geglg,F':c2si:,e:,9,o,t
h

.ie2,48,lik
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g,cLd.(-:{,1.,C,gg8.eiS2},i2,`g,)h,,5ses,nZms.',ig,ya.m,g.t:,gl9:･X),::s.xs;.a.b,iir,2g,d
eggs  of  a          polychaete worrn,  71ylorrhzmchas heterochaetus, On aetivation
of

 the egg  of  the ascidian,  op}zthia roretzi,  there also  separated  from
the

 egg  surfaee  the so-ealled  
"test-cells"

 (Hirai, 1941), in which  the

rsss,?pee,o,f.,zc.rg,/i".,m,",eJgas2z",gs,ta,",e.e.w.a,s,,le,i,z",IsLi2e.d.,iage,rg,ti.r3.ii
animpl

 speeies  are  similar  in posessing,  within  the peripheral  eytoplasm,
eertain

 carbohydrate  eomponents,  whieh  are  completely  diseharged at
the time of  egg  aetivation.

                            SUMMARY

    
Examination

 was  made  of  the eortical  alveoli  in the unfertilized
eggs

 
of

 
the

 salmons,  Oncorhynchus keta and  O. nerka.  The alveoli,3to
30

 
micra

 
in

 
diameter,

 of  the fresh dog salmon  egg  are  highly xefractive,
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but appear  dark under  phase contrast  illumination (dark eontrast).  The

eytoehemical  observations  lead toward  the  eonelusion  that  the  alveolar

material  of  these fish eggs  is chiefiy  composed  of  mueoprotein  eontaining

polysaceharide esters  with  sulfuric  aeid;  and  the alveoli  may  also  eontajn

amino  sugar,  In this cennection,  the close  similarity  with  regard  to

the chemieal  charaeter  of  these cortieal  struetures  in animal  eggs  of

several  speeies  is pointed out.
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