
The Zoological Society of Japan

NII-Electronic Library Service

TheZoologicalSociety  of  Japan

it th Cii su ttSZOOLOGICALMAGAzlNE  87 1 216-220(1978)

   The  Adherent Filaments

Isaza (Chaenogobitts isaza
 of  Eggs  of

Tanaka, Pisces)

Otsu

           SAclslKo TI'AI<AH.xsE[I

Hydrobio]oglcal  Station, Kyoto  University,

        Received ]s;os'ember 25, 1977

Otsu,  520-1

ABSTRACT  The  adherent  fitamenrs of  eggs  of  Isaza {Chaenogobius isaza TAN.xKA) are

formed  during  the  tertiary  yolk glebule stage  between  the  egg  membrane  and  the  granuiosa

cell la},er, The  long granulosa  cells  are  arranged  a]ong  the  meridional  line from  the  micro-

pyle to the  antipodes.  Since the  illaments are  forrned between  the  granulosa  celj  ro-'s.

the  arrangement  of  the  fiIaments i$ dependent  on  the  arrangement  of  the  granulosa
cells. Thus,the fi]aments show  a retieular  structure  around  the micropyle,  and  run  almost

paraltel te the  meridional  ]ines on  the  rest  of the  egg  surface.  Once the  egg  is released

into water  and  sticks  to the wall  of the  vessel.  the  adherent  filaments detach from the

egg  membrane  and  turn  inside out,  except  around  the  micropyle  and  in this "'ay  forni
rhe  stalk  of  the  egg.  In other  species  of  goblid fish, the structure  and  origin  of  the

adherent  filaments is essential!y  the same,  The  eggs  of  osmerids  and  salangids,  though

only  distantly related  to gobiids, also  have  adherent  membranes  (fitame]ts> ef  similar

strueture,  (Zooi, Mag.  87  2i6--J'20, J978)

   The  eggs  of  Isaza Chaenogobius isaia TA

NAitA)  are  laid as a  sheet  of  one  close  Layer

on  the  under  side  of  stones  on  the  stony  shore

of Lake  Biwa,  Eaeh  deposited  egg  has a  tuft

of adherent  filaments on  one  end  of  the  oval

Fig. I,Deposited

         O.5mm

eggs  of  Isaza.
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face, and  stitks  itseli on  the stonesurfaceby

this  filament tuft  {Fig. 1), This report  de-

scribes  the  shape  and  the  origin  of the  adherent

fiIaments of  lsaza in eernparison  "'ith  the  ad-

herent structures  of other  kinds of  fishes
which  have  been  reported.

         Materials  and  Methods

   For the  obseryation  of ovarian  eggs  in the

process  of  maturatien,  the  fish "'ere  caught

with  a  traw]  net  er  trap  called  
"Eri"

 in Shiozu
Bay  situated  in the  north  end  of  Lake  Biwa

fron] September  1974 [o  August  1975. Their

ovaries,  fixed in Hollande's  solution,  "'ere

sectioned  by  the  usua]  pararan  method  and

stained  with  Mayer's  haematoxy]in-eosin  or

Mallory-Heidenhain's azan  trip]e  stain.  To

observe  the  who]e  structure  of complered  ad-

herent  filaments and  the  adhering  manner  of

the  egg,the  ]ive ovarian  eggs  just before  and

after  ovutation  were  a]so  supplied  from  the

fish caught  with  the  trap  
"Eri"

 in April and
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                Resu]ts

   Obseryations of the  oyarian  eggs  of the

tertiary  yolk g]obu]e stage  showed  thata  fi brous

structure  was  formed  between  the  granulosa

and  egg  membrane  as  a  paral]e] ridge,  and  the

fibers alternated  with  granulesa  cell  rows

(Fig. 2).

   Though  the  arrangement  of the  Ilbrous

structure  was  closely  related  to that  of  the

granulosa  eel]s,  until  the  end  of the  peri-nucle-

o]us  stage  (0ctober-Nevember) it was  d"licu]t

to confirm  any  definite arrangement  of  the

cells.  From  the  yelk-\esicle  stage  CDecember),
however,  the  long  granulosa  cells  coulti  be

seen  arranged  in a definite direction OTig, 3),

From  the  secondary  yolk  stage  on,  micropyle

could  be seen  yery  clearty.  At this stage,  the

oval  granulosa  cel]s  were  arranged  radiaity

around  the  micTopy]e  <Fig. 4). Fibers  were

surFounding  each  of  the  granulosa  cells  around

the  micropyle,  so  that  the  fibers shewed  a

reticular  structure  cFig. 5) . A  similar  reticular

structure  was  observed  in the basa] part of

the adherent  tuft  of the  deposited  eggs,  The

long granulosa  ce]ls  were  arranged  alo]ig  the

meridional  line, and  the  fibrous structure

deyeloped  aleng  these  granulosa  cells  (Fig. 6) .

In the  earlier  phases,  the  fibers ran  in a  curve

along  the  outline  of the  spindle-shaped  granu-

}esa celLs  (Fjg, 7),and afterward  they  became

parallel to each  other  except  in the  Tegion

close  to the  micropyte.

    With  matuTation  of the eggs,  the  fibrous

structure  becarne  conspicuous  while  the  granu-

 losa ceUs  became  indistinct excep[  in [he

 region  around  the  micropyle.

    When  ovulated  eggs  were  artificially  taken

 out  from  the  os,ary,  the fibrous  structure  Nvas

 veTy  adhesiye,  Once  the egg  stuck  to the

 wal]  of  the  vesse]  or to something  sDljd,  the

 whole  fibrous structure,  exeept  for a part

 around  the  micropyle,  became  detached  from

 the  egg  membrane  by  the  mechanical  action

 of the  movement  of water  and  turned  inside
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out,  This  detachment and  turning  out  of the

fibrous strueture  often  also  occurred  in the

course  of  taking  eggs  out  ef  the  ovary.  In

any  case,  the  fibers stuck  and  got tangled

with  each  other  but they  never  stuck  to the

egg  membrane.  The  fiber was  so  elastic  that

it rarely  broke. The  egg  membrane  then

swe]led  up  gradua]ly  taking  a roughly  el]ips-

oidal  shape  with  the  egg  floating in the

micldle  of  it, as  observed  with  eggs  spawned

in the  fleld. This  s-,elling  of the egg  mem-

brane occurred  regardless  ef fErtiiL7.ation,

               Diseussien

   These  observations  cleariy  demonstrate

the  identitv of the  jlbrous structure  on  the         J

surface  of ovarian  eggs  and  the  adherent

fi]aments of  the  deposited  eggs.  Although the

author  could  not  observe  the  spa-'ning  in the

fie[d, the  reieased  eggs  musl  stick  to the stone

in the  same  manner  as  observed  in the labo-

ratory.  That  the adherent  fiIamepts do not

stick  to the  egg  meinbrane  is an  important

factor for the  eggs  to be arranged  on  the

stone  in asingle  sheet.  As  the  egg  is heavier

thah  water,  Isaza must  spawn  keeping  its

genital erifice  in contact  with  the  stone  cei}ing.

    The  demersal  teleost  eggs  adhering  to the

 substrate  can  be classified  into two  groups.

 One consists  of those which  hasre no  specia]

 structure  on  the  egg  membrane  and  stick  to

 the  substrate  with  mucus.  The  other  consists

 of  those  which  have  some  special  structure  on

 the  egg  membrane  as  in Isaia. The  author

 proposes  to divide the  latter group  aecording

 to the  phylogeny  into 1) Gobjidae  (incLuding

 lsaza), 2) Cyprinodontida  and  Belonida,  3)

 Osmeridae  and  Salangidae,

    The  egg  of Orseias  tatiPes CCyprino-

 dontida), has  long  stLcky  Maments  near  the

 vegetal  pole and  short  jeinted papMae  all oyer

 the  egg  surface  CKamitD, 1928). Adherent

 filaments ef the  egg  of  belonid fish are  feund

 sparsely  alt  oyer  the  egg.  The  eggs  of the

 other  Iishes of  Belenida  havea  common  char-

 acter  of haying  a  fine fiIaments group  and  one  .
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 thick  filarnent (Matsubara and  Ochial, 1965'),
The  structure  ef  the  adheFent  filaments  of

 Isaza, which  are  jointLess and  ferm a tuft on

 the  animal  pDle, diffErs from  those  of Cyprino-
dontida  or･ Belonida. Therefore  their  erigin

and  the  mode  of  forn]ation also  must  be

different,

    The  egg  of  Plecoglossus altivetis  COsme-

ridae>  has an  adherent  membrane  over  the

animal  hemisphere,  and  the  membrane  is

perforated  "'lth many  pores (Iwai, 1962).

Tne  eggs  of  the Qther  osTuerid  fishes like

H.vPetnesus and  Osmerus  has'e simi[ar  adhere]t

membranes.  Though  those are  not  fiIamen-

tous,  the membranes  are  attached  to the  egg

membFanes  at the  micropyles  and  adhere  to

the  substrRte  in turning  inside out,  just as

seen  in the  fitaments of Isaza egg.

   IVakiya  and  Takahashi  (L937] reported

that  the  egg  of  Salangidae  had  an  externa]

egg  membrane,  The  externa]  egg  membrane

of  those  salangid  fishes also  has  a function
of adhering  to the  substrate  in turninginside

out,  The  morphoEogy  of  the  membrane

varies  with  species.  In mest  cases  it consists

of  filaments radiating  from  the  micropyle  and

resembling  the  adherent  fi]aments of  Isaza,

Only the  Tnembrane  of  Saiangichtlu's ishileawae,

unlike  those  found  in eggs  of  the  other

salangids,  overlies  the  animaHiemisphere  and

has some  large holes arranged  radially.  The

other  part of  this membrane  is perforated
with  many  pores, This configuration  resem-

b]es that  of  the  adherent  membrane  of  Pteco･

gi'ossus altiveiis  eggs.

   In the  GobiEdae  other  than  Isaza, Leuco-

Psarion Petersi lays eggs  with  a reticu]ar

external  egg  membrane  which,  fixed at the

animal  pole, adheres  by  turning  inside out

(Kitahara, 1904).

   Te  XVinkel (1935) reperted  a  similar

filaTnentous structure  ln A･fistichthl's tu2onensis

extending  out  frem the animal  pole. She did
not  describe the  ma:]ner  of  iormationand the

arrangements  of  the  filaments over  the  egg

rnembrane  in she  ovary,  but the mentioned

TAI<AH.4SHI

that  
"in

 sec[ions  there  is a single  layer o.

granulosa  ce]ls  between  every  two  vil]i."

    On Gobius  minntus  the  simiiar  observation

xvRs  reported  CGuitel, 1892),

    Matyjewic7.-Juszczyk  (l973) reported  in

his study  concerning  eapil]ary  networks  of  a

ovarian  fo]licles in Mesogobius  batrachocePhalus

and  .'Veogobius metanostomus,  that granu]osa

celE  ro"'s  and  adheslve  fibers }s'ere arranged

alternately  and  ran  meridional]y.

    In the  other  gobiid fishes, deposited  eggs

adhere  to the substrate  -yith  lllaments start-

ing from one  extremity  of  the  egg.  AII these

fiIaments can  be regarded  as  having  a similar

origin  and  structure  as  weil  as  functien  to

the  filaments found  in IsRza eggs.

    As  rnentioned  above,  eggs  of most  gebiid
fishes have  adherent  filaments similar  to those

of Isa2a, The  adherent  membrane  of  eggsof

esmeTids  and  sa]angtids  also  share  the  same

characters  "'ith  the  eggs  of  Isaza, It is there･
fore likely that  all these  structure  are  homol-
egous.  The  adherent'  filaments found  in

Cyprinodontida  anci  Belonida, on  the  contrary,

are  of  different origin.

   The  process  ef  formation  of  these  adher-

ent  fi]aments or  membranes  has not  been

reparted.  That,  in the  case  of Isaza. the

form  of  adherent  flaments  is determined  by

the  arrangernent  of  granulosa  cells  suggests

that  the  iltament is formed  by the  secretion

of these  cells. The  adherent  filaments in
Gobiidae, Osmeridae  and  Salangidae may  be

formed  likewise, with  differen[es ef  form

depending  on  the  different arrangement  of

the  granulosa  cells  and  a  different mode  of

secretion,  Closer compttrative  s[uclies  are

noss,  ln  progress,
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Figs. 2Fig.
 2.

FigFigFigFigFig3,4.5.6,7.

-7.
 Photomicrographs  sho",ing  the  arrangement  of  granulosa  cells  and  fibers.

 Cross section  of ovarian  egg  showing  granulosa  cells  and  fibers surrounding  the  egg.

 ('75 June 2, 1')

 Granu]osa cells  arranged  in a  definite direction. C'75 Feb,  11, O')

 Granulosa cells  at  the  pole with  micropyle.  ('75 Feb. 11, O'i)
 Fibers  near  the pole with  Micropyle.  ('75 Mar.  20, 1'')

 Fibers  near  the  pole  opposite  to micropyle.  ('75 June 2, 1')
 Fibers  and  granulosa  cells  arranged  alternatively.  U75 June 2, 1')

 Th:  theea, N:  nucleus  of  granulosa  cell, F: fiber, EM:  egg  membrane,  Cy;  cytoplasm,

 MC  : mycropylar  cell,  GC  : granulosa  ce]1, AP  : animal  pole, VP  : vegetal  pole, The'scales
 represents  ten  rnlcrometers.
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