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Stgnj.ficance  oi' carbollic  unhydrasc

on  the  repair  proeess  eeter  bqne

frecture
Seiki  SUGINO,  Masayoshi  SHIP]AZAKI,

Takehiro  b'IITSUHASIII,Hideki  KUWAHARA,

Yorihiko  CHANOKr,  Talteu  SAKAI.  Hjroshi

e"TASUDA  Dept,  or  Pathelogy  Osaka
City  Uojveneci.ty  )1[dical  School

 The  repair  process  ef  the  rTa:ture

dndvcedi  expertmentally  in  JapanEse

quail's  foot  bD"e  was  studied  by  modi-

fying  earbbntc  anh},drase  acttvity  wtth

tts  ti]hibitor.  Ad]nintstration  of'

acetazolamide,  an  inhibitor  or  aarbon-

ic  anhydrase,  TetaTded  this  pr.oaess,

i]ncoplete  and  less  amount  of  t.he

callus  rormation  at  the  les ±on  being

rormed  in  early  stage.

Even  lf  ncidasis  found  in  acetazolarni-

de  i.njected  hirds  was  eorrected  with

sod ± um  bicarbonate,  this  deluyed

process  wes  noL  acce].eratod,

Osteoclasts  showing  actd  pbosphatnse
activit},  were  found  on  Lhe  neigbboring

cndosteal  tissue  in  the  earlv  stage

after  fracture,  ]n  birds  treaLed
vrith  ucetuzo]ami'cte.  tho  osteoclatit

/s,ere  ssollen  end  wea]tly  statned  foi'

this  enzyme  and  remained  ti].1  la-Ler

stage  in this  place.  These  results

sL}ggest  that  carbenric  anhydrase  and

the  esteoclaEt  may  play  a  major  role

in  repair  pruceHs  arter  bene  f'rac'.uTe.

Immunoh ±stochemical  local ±zation  oi

carbonic  anhydrase  in  the  bone  of

oi  nermal,  calcitonin-  and  rd-(OH]D3-
treated  rats
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  In  order  to  clar ±E･ y  the  biological

s ± gnificance  oi  carbonic  anhydrase

iso2yme  II  {CA-II}  in  bone  tissues,

we  made  the  histometric  cornvar ±son

between  tA-IX  and  ACI?  staining  pattern
under  a  Eew  hormonal  cofidit ±ons.

  Te  the  f'trst  group,  1ct-(OH)Ds  2.S"tq

fkg was  administered.  Vo  the  second,

eel  calcitonin  10  units,  to  the  thtrcl,

normal  saline  solution  was  injeetedi  i/n

amount  of  1 nl.  '!'zfelve  hours  a.Cter  the

adm ±ni.stration,'lthe  t±b±ae  yrere  removed.

  CA-rZ  was  stalnad  [,ttth  DeroNidase-

labeled  antibody  method  and  AC]] reveal-

ed  enzyme-h ± stochem ±eal.lyt  then  on

staining  cells,  their  numfier  ana  area

were  fiieasured  va± th  a  d ±gitjzer.

  After  1at-{OH}Ds  treatment,  both  CA-

and  ACP-sr.ain.ing  ce]l  count  iucreaced
s ±gnf ±cantly.  In  the  ealci.tonin-
trearted  group,  /mo.an  size  ana  ceunt  of

C,"a-staSning  ccills  (osteoclast-lilte)
decreas:.di iar  more  apparentlv  than

these  oE  ACP.

  These  data  r.ugge3ted  that  high  acti've

CA-II  could  be  ene  oi  the  most

relj.abia  mar]..ers  for  osteoclastic

Eunction  and  further  mere  osteoclast

mediate  bene  rs.sorptton.

rmmunoh ±stoeheTnical  localization  of

carbon ±c  anhydrase  in giant  cell  tum,or
oi  bone.  -Ultrastrllctural observaticn-
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  Many  reports  haye  been  publ]shed
about  gtant  cell  tumor  oE  bone  s'inee

its  ±nit ±itl descr ±ption  ±n  1818  by
Cooper.  !lovever,  giant  celL  tumors  of

bone  still  present  a  special  preblem
with  respect  to  the  nature  of  their

cel].ular  eonstituents.  The  electron

niaroscopy  or  enzyme  h ± stechemistry

demonstrated  the  s"n ±larity  oi

multinucletited  giant  cells  te  ostee-

clasts,  but  the  reports  on  enzyme

act ±v ±ties  o[  stroTnal  eells  vary.
from  case  to  case.

  In  eur  present  study,  for  ultra-

$tractural  observatien,  the  sect ±ons

obtatned  from  benign  giant  cell  tuaTor

of  ischial  bene  were  stained  vith  the
direct  peroxj.daso-labeled  ant ±body

methed,  using  anti  CA-11  IgG  Fab'
fragment.

  As  a result,  CA-II  stainjng  was

demonstrated  in  the  cytoplasm  of  some

of  giant  cells  and  some  of  typ.e  2.

stromal  cells  (macrophage-li]ce) in
various  intensity.  

'rhe
 i± ndings  suggest

the  v ±ew  that  giant  cells  and  type  2
stromal  eells  are  histogeneticaLly

related.  r,Ioreovert  we  also  demonstrated
the  sintlarity  of  multinucleated  giant
cells  to  osteoclasts.

Cytochefnteal  localization  of  Ca  
-ATPase

actj.vity  in  tbe  spi.naL  cord  neure-

eptthelium  of  rat  embryo$
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  Ultrastructural  localization  of  the
Ca--ATPase  activity  in  the  neuroepithe-

ltum  ee  'the deveZopi.ng  spinal  cord,

especially  in  the  roof  plate,  of  rat

embpyos  vva$  investigated.

  Embryos  on  day  ]1-15  ef  gestation  were

imrnersed  in  the  aldehyde  m ±xtuve  fop  Z

heuv,  and  transvevsely  sectioned  with

a  Micveslieer  at  the  IEvel  of  the foTe-

Zimb.  T± ssue  sections  were  ineubated

]Zn  medium  for'  Ca"-ATPase  (Ando, et  al.,
l981)  at  37eC  for  30  min,

  The  intEnse  activity  of  Ca't-ATPase
",as  first  demonstrated  in  the  poof  and

Moor  plates  ei  the  spinal  cord.  In

the  poof  plate,  the  area  showing  this

intense  activtty  beceme  to  be  limited
in  the  sma]1  avea  along  the  middle  ltne
dur ±ng  developrnent,  Under  eleetron

mieroscopy  reactien  products  for  Ca"-
ATPase  aetivity  were  densely  demonstra-
ted  in  the  lateral  plasma  membranes  of

neuroepithe]ial  Cmatrix) cells.  These
cells  formed  a  large  arnount  of  the
extraeellulav  spaees  ealled  the  roof

plate  channels  in  the  basal  side,  After

day  l4 of  ge3tatien,  reaction  pvoducts
were  aLso  found  in  the  Zuminal  surface

of  these  roof  plate  eells.
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