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 Mechanism  of  Storage  of  Monoamines

 ln  Megakaryocytes  and  Blood  Plate]ets;

 Cytochemistry
 and  Autoradiography

 T. DAIMON.  K.  KAblAl,  K.  UCHI'DA.and
 V. MZWIIRA*

 Dept.  o[  Anatomy,Saheel  of  Medicine.

 Te-kyo  
Umversity.

 and  Ceil  Biol.ogy.

 
Tokyo

 Medical  and  Dental  Univevsity'

             Tokyo

 ln the  previous  study.  we  lound  the

 emstence  of  the  precursors  oi  mono-

amine  storage  organelles  in  the  rnega-

karyocytes(Htstochem.  77:353.  ]9S3).

  This
 

studiy
 was  undertaken  to  clartfv

the  capacity  of  storage  cations  and

of  uptake  of  serotonin(5-HTJ.

  The  electren  probe  x-ray  m ±croanaly-
sis

 of  ireeze  sllbstituted  unouse  mega-
karyoaytes  demonstraEed  a  high  leve].
of

 
Mg

 and  a  modarate  araounts  oE  Ca  in
the  percursory  organeUes.

  Eiectron  m ±cresuopic  auto=adiograpy
defined  that  the  uptake  of  

JH-labeled

5-HT  in the  rnegakaryocyte  was  V80
times  of  the  blood  platelets.  gerom
light

 microscopie  autoradiograpy.  it
clarified  that  the  megakaryocytes

began  to  store  slightly  5-HT  at  the

late  stage  of  their  maturation.

  FTom  these  results  it  is  said  that
the  megakaryocytes  are  not  able  to
seere

 5-HT,c/ontrast with  ].arge  amounts
oE

 catLens  anct  adenine  nucleetides.
rhereforef

 the  organelles  of  storage
of  monoammes  may  have  the  capacity  to
aaeumulate  amines  after  liberation  of
the  platelets  Erom  rnegakaryotye.

 UltraeytochyiEizal  S,tudt･es  wia/h  Enz3:rr,i.c
 Di.gesttvo  I.ethods  ror  Pats  on  Co]umnar
 Abser'otive  Cells  of  Ttat  Smal,". T.ntesttne

 Dur･ ing  Fat  AbsorDtion
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   Comoared  rr,om  thG  .Teiunum ef  rasting
Tats,  much  more  reaction  o?oducts  for
phesnholipase  (PL) Aa-diEestive  pm.ethod'v,'ere

 obr.erved  under  a  ],fi,Eht m ±･eroscooe
ori the  an]umiai,  absorptive  cells  oT-. smaT-
]]  intestines  c.f  the  adult.  Tats  killed
t,rithir]  2 b]' arteme  a  feedirtg.'o.f  oj].  A
pteee of  the  intestines  located  around
]Ocm  rrom  pylorus  was  cut  cut;  or  the
anjmnls,  which  were  fastened  for' P4 hr
and  then  fF.d  on  2T:1  or  eorn  oil  throueh
a  stomach  eat]t,etEr,  and  decaDkated  6n
mir/,  after  the  eeedfi=g.  The  round  slkes

v;ere  f'ixed  in  Karnevsky's  lixati.ve  for
3 hy, v,ashed  in. caeody.late  buffer  over-
niff't'c,

 cut  into  40um  th]'ckness  by  Vibra--
tom.  Thi･ck  sections  vJeTe  digeseed  by  PL
C, A2  and  lipase,  respectSyely,  in  Tris
hurrer  p},' 7.6 uontaining  CaC]i  at  370C
ror  Y) min.  HeaatTon  pveducL's  after  PL
C djgesti.on  wer'e  seen  coarselv  or,  micro-

vi].'li
 

of
 the  absnTptive  ce]ls  aeeompany-

lnff, less  product,s  idt.hin  the  apicaZ  ve-
sicleE,.  i･ihile  those  artev  .PL A2  difiestl-･
on  were  mostly  in  mt,nut-e  fat  partiei･es
i"iShfi-  t.he aptical  ver.ieles  nnd  jn  some

in't.eree]'Lular'  r,/.iaces,  On  the  ]ipase-di-
erested  sections,  the  pcsttj.vity  cou]d
be  seen  in the  ra+..r betvJeen  the  micro-

v"]lj.  einc'  w ±thin  the  anicaLl  vesicles.
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 The  localizatlon  ot  NADPH  oxlciase  and

 the  supevoxide-,o.enerating  system  in  rat

 bone  marpcw  cells  were  investigated  by

 applying  the  cytochemical  method  intro-

 duced  by  Briggs  et  al.

 1) Under  unsttmulated  cond"/ions,  the
enzyme  aetivi,ty  was  very  weak.  The  re-
aetien

 pr'oduct  zvas  found  on  the  plasrna
membrane  of  on].y  a  few  mature  neutro-

phils.  When  stti.mulat.Lon  with  phorbo],
myristate  ace+.ate  was  applied,  the  res-

pivatory  burst  was  aetivated  and  re-

sulted  in  an  increase  of  the  reactien-
produet-posttive  rate  of  matupe  neutro-
phtls.  Presence  of  the  reacLion  ppoduct
on

 
'the

 plasma  and  vacuole  membranes,

resulting  frem  tnvagtnation  of  the
fermer,  was  confivmed.

 2)Regavding  the  generatton  ef  hydrogen
peroxide,          from  analysls  of  experimental
results

 obtained  by  using  su],fhydryl

reagents,  cytoplasrnic  supevoxide  dismu-
tase(SOD)

 inhibitors,  and  exogenous  SOD,
and    from  the  pH  value{7,5)  of  the  re-
aotion

 medium,  tt  wa6  suggested  that
there  is  a  catalyst,  an  SOD-like  sub-
stance

 in the  p]asma  rnembrane,  whieh

participates  in the  genevatton  of
hydrogen  pevoxide  from  the  dismutation
reaction  of  superoxide,

 Ultracytocheni.eal  Observattens  on  Alve-
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  U!tvastruetural  leealizations  cr  Dul-
menary

 stirractants  ln  aZveolar  ltning
layErs  were  ebserved  by  phosphelioase  -
diEestive  method  and  Dermer's  teclniaue
for  phospholipidE  and  by  r4thenium  red
method

 f･or mueopolyh'acchavides.  Lungs
o.'- adult  rats  ;vere  perfused  by  a  hepa-
m/,.,-ccntaintng

 salL/ne  and  subsea.uently
by

 
]12

 Karnoxfsky. fixattve,  frozen  quick-
ly  ir/- aceton  

-
 dry  ice,  and  trimmed  to

1i ±nut,e  bloaks  (diameter: lmm).  Floating
blocks  were  tifashed  in  eold  eacodylate

burfer       for  1 hr,  treated  wlth  dj.gestion
mediutn  aL' 370 Ser, 40  min,  imrnevsed  in
O.].g PbO"03>2  for  ]5  min,  washed  thorou-
ly,  a=d  fixed  in  eol.d  2pt osmtum  buffer
for  2 hr,  The  medium,  pH T,6,  was  nompo-
sed  or       e.25rm1  of  phospholipase  A2  or  C

es::,Tl":.":7 8E,g;i:,g:{ge:,.･.gmli,3"d
to  Dermer's  method.  Other  lungs  weve  t-
rcated  viith  ruthen ±um  red  method.  These
pcs?-rixed  blocks  were  dehydrated  by  a
semes  of  aceton  and  embedded  in  Epon.

  T'he  reaction  pr,oduets  for  phospholi.-
pids  Lx,ere detected  granularly  only  ±n

the  surfaee  rt･1rn or  alveolar  ]ining  la-
yers,  while  ruthenium  red  was  observed

abundantly  in  the  whole  layers.


