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 ABSTRACT  The  ultimobranchial  glands

 of  artificially  matured  Japanese eels  (An-

 guiUa  1'aPonica) were  examined  histolog-

 ically. The  sexual  maturation  of  male

 and  female  fish was  induced  byinjections

 of  synahorin  and  a  salmon  pituitary  ex-

 tract,  respectively,  In mature  males,  the

 gland  ce!ls  were  low  in height  with  ovoid

 nuclei.  In cDntrast,  cellular  hypertrephy

 and  hyperplasia  of  the gland  was  observed

 in mature  females,  The  gland  of  the

 mature  female had an  epithe!ium  with

 complex  enfoldings  into the central  cavity,

 tall gland  cells  with  elongated  nuclei  and

  well-developed  blood capillaries  surround-

 ing the parenchyma,  The  higher  blooci

  calcitonin  concentration  observed  by

  others  in mature  female  and  the  hyper-

  activation  of  the ultimobranchial  glancls

  describecl here lead to the  conclusion  that

  the  gland  plays a significant  sex-re]ated

  role.  (Zool. Mag.  86r26J-26dO',  1977)

   The  ultimobranchtaE  glands  of  fishes is

currently  believed  to secrete  a hypecalcemic

hormone,  calcitonin  (Otani et al.,  l976), but

it is sti]1  unsettled  whether  the fish calcitonin

has  the  same  function in fishes as  in mamrnals.

Histological investigations  of  the  ultirno-

branchial  glands  in gotdfish and  masu  salmon

<Oncorhynchus maseu)  have shown  that  there

is a marked  difference between  ma]e  and

female  gland  cells  at  the  sexua]  maturation

stage;  the  glancl cells  in fgniales are  more

active  than  in males  (Oguri, 1973; Yamane

(1977)
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ancl Yamada,  l977). Also, the  blood calcitonin

cencentrat}ons  of  cohe,  chinook,  and  sackeye

salmons  and  the Japanese eel  were  found to

be remarkably  high  in females  compared  with

in males  (Deftos et  at,,  1974; Watts  et  at.,

l975; Yamauchl  el  ai.,  1976). This paper  re･

ports a distinct histologicaL differenee detectecl

between  male  and  female  ultimebranchia!

cells  in the  Japanese eel  (AnguiUa iaPenica)
which  was  experimenta]]y  induced  to be

sexua}ly  mature.

   Immature  t"'o  male  ancl  three  fernale ee]s

in sea  water  were  iniected with  synahorin

and  a chum  salmon  pituitary extract,  respec-

tively, according  to the  proeedure reported

by  Yamamoto  et aL  (l972, 1974). Sexual ma-

tuTation  was  successfully  induced  in ma]es

(BSV, 170 and  175 g) ancl  females (BW. 6il5,

900 and  1030g),  as  evidenced  by discharges

of  sperm  in males  and  their  high  gonad-somatic

index  (32,6, 34,O and  35,6) in females.  The

gonad-somatic  index  was  calculated  by  the

gonad  weight!BWxlOO.  The  ultimobranchial

gland  was  dissected out  with  the  surrounding

rissues,  fixed in Bouin's fluid for 48 hr, and

embedded  in parafin  by  the  routine  method.

Serial sections  were  cut  at  7xim  and  stained

with  Delafield's hematoxy]in  and  eosin.

    The  ultimobranchial  gland  was  observed

as  a  pair of  single  follicles in the  connectiye

tissue  beneath  the  ventra]  wall  of  the  esopha-

gus. The  fo]licle had  the  central  ductless

cavity  lined with  the  pseudostrtitified epithe-

lium, In mature  males,  the  gland  was  ellip-

soid  in shape,  and  the  epithelium  was  smooth

being not  enfeided  into the  central  cavity

 which  was  ]arger than  in the  female  glands

 (Fig, 1), The  gland  cells  having  the  ovoid

nuclei  were  ]ow  in height  measuring  about  15

 stm CFig. 2). Blood  capillaries  bordered  by

 the  basement  membrane  -'ere  poorly  distri-

 buted, In contrast  to these  fearures  of the

 male  glands, cellu!ar  hypertrophy  and  hyper･

 p]asia characterized  the gland  of  mature

 females. The  follicular epithelium  was  com-

 plicated by  enfelding  into the central  cavity
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 1. Ultimobranchial gland  of  an  artificiallY  matured  male.  × 220.

 2. Enlargement  of  Fig, 1, The  epithelial  ce]ls  are  !ow in height  with

nuclei,  × 890,

 3. Ultimobranchial  gland  of  an  artificially  matured  female (GSI=32.6).
epithelium  is complicated  by  enfoldings  into the  central  cavity.  BC:  bleod

laries;C:colloidal  substance,  x22e.

 (. Enlargement  of  Fig. 3. Note  the  ta]1 and  compact  epithelial  ce]ls  and

elongated  nuclei.  Some  degenerating  cells  are  found in the  cavity  (arrows).
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which,  therefore, became  small  and  narrow

(Fig, 3), There  was  often  a  col]oidal  sub-

stance  and  sorne  degenerating cells  were  in

the  cavity.  The  gland  cells  shawing  their

elongated  nuclei  were  tal! (about 30 ptm)  and

compactlyarranged  (Fig. 4). The  paranchyma

was  surrounded  by  we]]-developeti  b]ood

capillaries,

   The  present observation  has  strongly

suggested  that  in the  Japanese eel  the  gland-

ular  activity  is much  higher  in mature  females

than  in mature  males,  Similar observarions

are  availab]e  in the  goldfish (Oguri, 1973),

Oncorhynchus  masou  (Yamane and  Yamada,

1977), and  Brachydanio  rerio  (Yamane, unpub-
lished). Peignoux-Deville  et  al.  (l975) reported

that maturation  ef immature  fema]e$  of  the

European eel (Anguilla anguilta)  induced by

jnjections of  a  carp  pituitary extract  za:as  as-

sociated  with  cellular  hypertrophy  and  hyper-

plasia in the ultimobranchia]  glands. More-

over,  the bloocl ca]citonin  concentration  in

the Japanese eel  was  reported  to  be  remark-

ably  higher  in mature  fema]es  than  ln matured

ma]es  (Yamauchi et  al.,  1976), Comparable

results  have  been  obtained  from  three  salmons

at the spawning  stage  CDeftos et  ai.,  1974;

Watts  et ai,, 1975), The  present histological

Tesults  are  consistent  wilh  the  previous  ob-

servations  in eels  and  other  species.  It is

highly  possible that  an  activation  of  the

ultimobranchial  gland  can  take  place only  in

mature  fenlales.
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