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         166 Effect of  pretractLve exposure  of  ]ow-dose  radiation  on  hnmuncxieficicncy

                     diseases of  MRIVgld  mice.
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  Makinoclan et al. have reported  that protrac[ive exposure  of  whole-becly  ganunu-rays radiatien witb
O.04 Gylday for 20 days anieliorated  conditions  of ]ymphadenopathy  and  splenomegaly  in lpr mice,
The  ]pr mice  are known  to havc the mutatiDn  within  Fas gene  and  develop a nephritis  and  anhitis

caused  by inununodeficiency zt about  fivc months  of  age,  Te  investigate the  relationship  between

protractive expDsure  of  low-dose radiation  and  amelio[ation  of  jmmunodeficiency, we  have MIUYgld
nticc  that devetoped the sanle  diseases as lpr mice. MRIVgld mice don'[ have [he same  muta[ion,  but
they  do  have the mutation  within  FasL  gene,
  Witl) dose ofO.2-O.S  Gylday for 20 days, we  found that the rate ef  CD4'CDB' T  cells obviously

decreased cDnlpared  with  other  subscts  ef  T  cel]s. We  also  found  that this doses resul[ed  in d]e
remission  of  immunDdeficiency diseases, lymphadenDpathy and  spjenomegaly.  Apop[etie cel]s were
found in the white  pulp of  thc sp]ecn  ef  gld mice after protractive expesure,  but not  found in treaLed and
untreated  nm  wi}d  mice.  It seems  thut the CD4'CDS' T cells are  merc  sensitivc  to radiation  than the
ocher  subsets  ef  T  cel]s. Tle  decreasing of  rate of  them by apoptoses  leads to the amelioration  of
immunodeficiency  in g]d mice.
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We  have previously repertcd  that the artificiaLly hypoxic tumors reoxygenate  more  rapldly  than  the

air  tumors  after  T ray  ir[adiation. A pessibility that apoptosis  cou]d  be involved in [his rapid

reoxygenation  is here examined  and  reported.  The  NFSa  tvmors  transplanted  and  growing in thc  hind

legs of  syngeneic  C3H  mice  received  30Gy  of  Cs-137 T  ray  , with  tumors being eithcr  clamped  6.e.,
hypoxic) or  intact (i.e., air) . Histological examination  with  TUNEL  s[ainings  indicated that the

frequency ef  apoptosis  in the hypoxic tumors  was  O.3 , O.4 , 3.0 and  1.0%  at 12,24,48 and  120 hDurs of
irradiation , respective]y  .The apDptosis  frequency in non-cla;nped  tumors  wus  1.6 , 1-2 . 2 and  1.3%  at

12, 24, 4g and  t20 hours ofirradiation,  respect'ively,We  conc]ude  that the ear]y apoptosis  depends on
oxygcn  s[atus  of  he tumor  while  the late apoptosis  does not  depends  on  exygen  status.
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      Stirnulation ef  irnmune respense  is the well-knDwn  examp]e  of  radiation  hormesis.

Malcinodan et al. rcported  that repeated  dally low dose exposures  ef  mjce  {o radiation  augrncnted  the

preliferative response  of  splenocytes.  Thc  mechanism  responsible  fer the hormetic phenernenon is.

however, stiJl unknewn.  Ameng  the possible mechanisms,  a picture is emcrging  of the role of

apoptosis  in the immune  organs  as  an  altruistic cell dath ]eading to sti;nulation  of  the proureration of

bealthy cells. In the present study,  we  examined  apoptotic  response  in mouse  thyrnus after

protracted whole-bedy  low dese irradiadon (]O times) as  compared  to a  single  losv dDse irradiatien.
Using AKR  mice (7-9 weck  eld).  apoptotic  cells  in thymus  werc  detected and  counted  by in sittt  end-

labeMng method  after fractionated tow dose X-irradiation (O.05 Gyfday x  10 days). Number of

apoptotic  cells in thymus  after fractienated irradiatien (tDtal O.5 Gy)  was  lower than that after the

single  O.S Gy-lrradiation, Tjme course  of  apoptosis  inductien was  distinc[y different between these
twDin'adiationprotocols.


