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DNA  cytofluorometry  combined  with  3H-TdR  ARG
Df  the  cultured  eells from  4-HAQO  induced

sarcoma  of  the rat
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    The  present study  was  ur]dertaken  for the  de-
tailed anaLysis  of  ceU  kinetics ef the  cultured  4-

HAQO  induced  sarcorna  showing  active  polypleid
and  aneupSoici cell proliferatiofi, Ltsing  DNA  cyto-

fluoremetry cormbined  with  3H-TdR  ARG.

    The culturecl  cetls  were  smeared  onto  the

cover-glass  30 mins  after  tabeling with  3H-TdR

{1 pCi/ml  in medium),  and  were  processed for ARG
by a dipping rnethod,  follewed by developing and

"uclear  DNA  sta±n with  PI. This  smeated  cever-

glass was  then  mounted  with  balsam on  the slide-

glass  with  the  emulsion-side  facing  downward.

Both  the  red  fLuorescence  from nuclear  DNA  and

a  part  of green excitation  ]ight reflected  on

the  silver grains of  3H-TdR  were  simultuneous]y

measured  by an  epi-illuminatian  cytofluorometer

CNIKON  SPM-RFI-D).

    Frorn this analysis,  we  eould  clearly  distin-

guish indivisval, protiferative  populations  involving
aneuptoid  ce]ls, and  also compare  DNA  synthesis

rate  of each  ce]1  by its incorporatio]  activity  of

3H-TdR.  These informations indicated  that  the

DNA  synthesis  rate  was  different  in each  cell  end

increased  in propertion  te  nuclear  DNA  contents.
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   We  stud ±ed  on  dtfferences  between

the  euchiomatin  and  heterochrornatin
by determining  the  fluorescence  and

op'i  ical  density  with  fluorochromes.

The  euchrornatln  and  heterochroanattn
were  extracted  from  rat.  river  nuclei

.and
 labeled  with  Iluoiochromes

before  fractjonation.  The  fluero-
chrornes,  able  to  interact  to  DNA  oi

chromattn,  such  as  et.hidtum  bromide,

Hoechst  3325S,  rnithramycin  or  chloTo

tetracycline  was  employed  to  thts

work.  
']he

 ]abeled  chroma`Lin  was  fra-

ctionated  on  a  gel  Iiltration  of

Sephadex  G-25  or  a suerose  dens ±ty

gradient  centrifugatton.

  Di'fierences  were  lound  ln  the  pio-
files  oE  euchromat ±n-Eluorochrome

complexes,  andi  more  prorn±nent  in

those  comb ±ned  with  the  heterochr'-
omat.in.  The  heterogene ± ty  of  the

chlormdtin  was  amplifted  with  i]uo-
iescence  label ±ng  in  the  fraction.
The  d ±EEerencu  can  be  chaiacterized

between  'the subfractions  oE  the  eu-

chromatin  and  heterochromatin  ±n

which  the  fluorochrome  ts located

ol  not.
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1) A new  color-modificd  diami"vbe]izjdtnc  (])AB)
Teuctiu]  for  cytochronne  oxidase  has beeTi de-
velop ¢ d. Iho  nevv  reugeiit  eonsistecT  eE  2.Smh!

coba]t  aeet}'lacetofiatc,  2.5mM  DAB･4HCI,  O.2S

mglml  cytechrt,me  c and  O,1  mg/ml  catalase  dis-

solved  in e,l:vl cacodylate-HCI  buffer  of  p[]
7.4.  2) On  treuting  Tat  lh,er  spectmens  with

the  reagent  for  10  miiL  at  37"C,  mitochendria

turned  bluc,  They  Ltere  the  only  site  of  posi-
tlve  roactien  in ltver  cells.  3} The r ¢ action

was  inhibited by hcating  the  speuiinens  at  800C

prioT to reaction  or  by addiTig  KCN to  the  re-

agent.  4) 
'lhe

 reactien  preduct showcd  a  shaTp

absorption  peak  at  6DOnm.  The  pcak  shifted  to

shorter  wave  lengths  us  the  staining  hias  w ¢ ak-

er.  5) A standard  stcp  wadge  cuntulning  known

amounts  o±
'
 reactlon  product L-'as prepared.  Thjs

wedge  permitted  to  establish  the  conforinity  :o

BecTts  lak' and  un  absolutc  quant.ificatieii  of

the  product  ln tcrms  oE  g DAll  equiva]ent  per
unit  urea,  6) The  reactio]  eonformed  to

"[±chac]is-Menten's  foii]ulu,  impl}.ing  its

enz)matic  "ature.  7] A  ]nicrospeetrophotometTic

quantifteation o'E cytechTome  oxldase  was  earri-

ea  out  bv scanning  at  600nm. A  IDcul  dtffcr-

ence  in activity  with  respect  to the  ]A;eT

lobule  was  found.
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   Asynehronous  KK-47  cells  were

tneubated  in  serum-free  Eagle  MEM
containing  vartous  comcentrations  of

hematoporphyrin  derivative  (HpD) far  30
ndn  at  37 

"C.
 After  washtng  out  free

HpD  molecules,  aultlvatian  was  conttnued

in  HpD-free  mediurn  for  O, 2, 4 and  6 hr.
The  HpD  contatning  cells  were  irradiated
by  arer?n-dye  laser  light  [635 ± 5 nm,  O,26
mWlcme.

   The  relattonship  between  the  mode  of

aellulaT  EpD  uptake  and  phatodyenamic
ee!lular  tnaetivation  by  the  laser  light
was  studied  usi.ng  a  c!onogenic  assay

system.  Cellular  photoinactivation
increased  wiLh  inereasing  concentration

of  int'raeellular  HpD  and  increasing
tncubation  times  aEter  the  washtng.  The

photodynamie  action  on  the  eel!s

tncarporated  HpD  aggregate  at  
long

tncubation  was  signiftcantly  larger  than

that  on  the  cells  to  which  HpD  will  be

weakly  bound  within  2 hr incubation.

   Morphologieal  ehanges  in  the                                 cells

treated  with  the  irradtation  were

observed  under  a  phase  contrast

rmicroscope  and  a  ltght  m ± crescope.
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