
Japan Society of Histochemistry and Cytochemistry

NII-Electronic Library Service

JapanSociety  ofHistochemistry  and  Cytochemistry

VeL  21, No. 6, 1988 Acta  histochem.cytochem, 629

 The Localization of Ouabaln-sensitive, K'-dependent,
paranitrophen.v]phosphatase(Na", K"-ATPase),  Mg'i'ATPa$e
and  5'-Nucteotidase(5'-Nase) Activlties in the  Rat  Pineal Gland
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 ELectron rnieroscopic  cytochemistry  of  Na", K'-ATPase,
Mg"-ATPase  and  5'-Nase in the rat pineal gland cells were

studied,

 Aftep transcardlac  perfusion  fixation with  ice cold  each

fixative: O,5% glutaraldehyde{GLA), 2%  paraformaldeh.vde(PF-
A)  in O,IM cacodylate  buffer{pH7,2) for Na", K'-ATPase; 2%
GLA,  2%  PFA,  8%  sucrose  in O,IM  cacodylate  buffer(pH7.4}
for Mg"-ATPase;  and  O,5%  GLA,  2%  PFA, O,25M  sucrose  ln
O,IM cacodylate  buifer(pH7,4) , the  removed  pinea] gland were

immersed  in the  same  fixative for 60min  and  fo]lowed
overiqght  washing.  The  frozen sectlons(40"  m)  incubated in
the  following method/  for Na", K"-ATPase  in the method  of

Mayahara et  al(1979), for Mg"-ATPase  in Wachstein  and

Meisel's(1957) and  for 5'-Nase, in Robinson and  Karnofsky's
(1983),
 The  activlty  ef  Na', K"-ATPase  was  situated,  mainly  in the
anti-Iurninal  side  of  capillary  enclothelial  ceLl  and  was  scattered

in the  mitochond[ia  of  pineaE  parenchyrnuT ce]ls, Mg"-ATPase
aetivity  was  Localized mainly  on  the  plasrnu membrane  of

Schwann  cells and  nerve  fibers, 5'-Nase actiyity  was  present
in the Fuminat side  of  capillary  endotbelia]  cells and  ]ysosomes
of  pineal  parenchymal  cells.

 These results  indicated that the possible function oi these
enzyme,s  in the pineal  gland  might  be related  to transpot of

intrinsic substances.
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     A  light  microscopic  mirror  technique
was  carvied  out  to  exandne  the  coexistence

of  cholecystokin ±n-8  (CCK) and  ealcitonin

gene-related  peptide  {CGRP) in  single

neurons  of  the  parab=achial  nucleus  (PB).
A'large  number  of  CCK-like  immunoreactive
{LI) cells  occurred  in,the  superior  lateral
subnucleus  of  the  PB,  whereas  many  CGRP-Z:
neurons  were  seen  in  the  superier  lateral
subnucleus  and  external  !ateral  $ubnucleus

of  the  PB.  The  micror  technique  revealed

that  about  30  g ef  CCK-LI  neu=ons  displayed
CGRP-like  immunoreacttvtty  and

approximateLy  50  g  of  CGRP-ILX  cells  were
immunoreact ±ve  to  CCK.  Diameters  o[  cells

which  contained  both  CCK-  and  CGRP-like
irnmunoreactivity  ranged  frorn  12  to  20 prn.
We  have  previously  demonstrated  that  CCK-LI

eells  and  CGRP-LI  cells  in  the  superior

iateral  subnucleus  of  the  PB  project  to  the
ventromedtal  hypothalamic  nucleus  (VMH}.
Consequent!y,  3ome  of  the  neurons  which

d±splay  both  CCK-  and  CGRP-like
imrnunoreactivity  may  also  project  to  the
VMH.

Ultrast;uctural MorphoLogy  and  Immunohistochemistry of  the

Rat  Plneal Gland

Hiroshi SHIMABUKURO,  Toshio MASUZAWA,  Masasuke
ARAKI",  Takuma  SAITO",  Toshio SAKAI"

Department  of Surgical Neurology and  Anatomy*, Jichi
Medical  SchooL Tochigi; AKashi Beam  Technology"

  In the present study,  normal  adult  Sprague-Dawley  rat

pineal gland was  observed  on  the  electron  microscopic  level to

distinguish and  characterize  the cells of  the gland.
 After transcardiac  perfusion  iixation with  Kainofsky's
flxative, the removed  pineal giand was  imrnersed the  sarne

fixative overnight  to morpholegical  study,  For immunocytoche-
mistry  of GFAP(g]ial fibrMary acidic  protein)  with  PAP
method,  the  fixative [O.5% glutaru]dehyde, 2%  paraformald-
ehyde  and  O.2%  picric acid  in O,IM  phesphate  buffer(pH 7.

4)] was  used  for transcardiac  fixatlon.
 MorphologicaLly, two  main  types  in the  rat  pineal parench-
ymal  cells  are  evident/  pinealocytes and  interstltial cells.  Slnce
te date, pineaT 

"interstitial
 cells"  oT  glia] cells  have been

inadequatety defined, the  immunecytochemisty of  glial fibrillary
acidic  proteinCGFAP)  was  investigated.

 In the  present  study,  lt was  the  first to observe  GFAP
positive celt  processes  of  the  pineal  g]and under  eLectron

microscQpy  that are  simijar  to  the  celE prDcesses  having glia]
fiLaments in rnorphologica]  observations.
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The  S-100  protein  ortginaUy  ±solated

from  brain2?elongs  in  a  class  similar  
'to

                             whieh             binding     of        Ca                     proteinthatinclude

 ealmodulin,  tvopenin-C  and

intestinal  calcium-blnding  protein.
Censequently,  S-IOO  protein  oon'taining

cells  probably  pavticipate  in  Ca-mediated

process,  Immunohistochemica!  localization
of  S-100  prote ±n  has  been  reported  ±n  the
central  and  peripheral  nerve  tissues,  In
this  study,  irnmunohistocitemical  staining

for  S-100  proteins(polyclonal  antiserum

and  monoclonal  anttbodi.es  a  and  B) in
salivary  gland  and  kidney  ef  mice,  rats

and  hamsters  was  compared  wtth  three

diffe"ent  fixatives(Bouin,  PLP  and  BGPA).
S-100a  proteM  was  pa=ticularly  positive
in  duct  in  salivary  gland.  In  kidney,  S-
100tt  prote ±n  was  posttive  in  proxSrnal  and

dj.stal  tubule.  S-100B  protein  was

localtzed  in  serous  acinar  cell  in rat

onLy.  It  is suggested  that  S-100u  protein

pavticipates  with  Ca  mediated  mechan ± sm

as  well  a6  water  and  ±on  abserption.


