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82 Preliminary evaluation  of  brain development  in mice  prenatally irradiated with  fast neutron

         Yasushi OHMACHIi,  Yuka  ISHIDA],  [[hkeshi HIRAOKAi,  Tsuyoshi HAMANO],  Shiaji FUSH[KI2,  Tbshiaki

         OGIUi (iLow Dose  Radiation EtTects PrQject, Natl. Inst. Radiel. Sci,; 2Dept.  of  Pathel. &  Appl. Neurobiol, Kyoto

         Pref. Univ. Med.}
lt is well  known that radiation  induces microcephaly  or  menta]  retardation  when  fetus is irradiated during brain devc[opment
stage.  Several researches  have demonstrated that prenatal irradiation of low-LET radiation  induced cerebral  hypoplasia in
rodents.  Hewever. Iittle is known  about  neutrons.  So, we  examincd  the etTects  of  prenatal cxposure  ot' neutrons  on  mice  brains.
B6C3Fl  mice  were  irradiated with  fast neutrons  (O.1 to 1 Gy)  or  gamma-rays  (O.8, 1.5 Gy) on  embryonic  day 13.5, At 8 weeks
of  age.  offsprings  of  both sexes  were  necropsied.  The  brains were  removed,  weighed,  and  then were  fixed in formalin for histo-
pathology, Both types of  radiatien caused  hypoplasia of  cerebral  cortex  and  brain absolute  weight  loss. These changes  were

remarkable  at  the  highest dose groups.  The brain weight  loss was  still noted  at O.1 Gy  of  neutrons.  Histopatholegically.  Ioss oi'
cortical  neurons  were  observed.  The degrees of  these changes  were  larger for neutrons,  the RBE  fbr brain weight  loss was  2 to
3 for both sexes.

83  Efft)cts of  DNA-PKcs-targeted  siRNA  on  radiolheat  sensitivity in human  cancer  cells

         Ken  OHN]SHI],  Kazue  YUKI],  Akihisa TAKAHASHIJ,  
'Ihkeo

 OHNISHI'  (iDept Biol. Nara Med.  Univ.; 2Dept.

         Otorhinolaryngo]. Nara  Med. Univ.)
It is weli  known  that DNA-PKcs  contributes  to nonhomologous  endjoining  of  DNA  double-strand breaks. forming a  complex
with  Ku70  and  Ku80. W℃ examined  whether  radiofheat  sensitivity  is enhanced  by DNA-PKcs-targeted  small  interference
(si)RNA which  degrades DNA-PKcs  mRNA.  We  used  p53-null human cultured  cells  (H1299) transfected with  wtp53  (H1299/
wtp53)  er  mp53  gene (Hi299hnp53) or  SAS  cells transfected with  rTv)53  gene to study  whether  the effect of  DNA-PKcs-targeted
siRNA  on  radiolheat  sensitivity  of  celts is p53-dependent or  net.  CoLony  formation assay  showed  X-ray scnsitivity  of those  cells

was  remarkably  enhanced  by DNA-PKcs-targeted  siRNA  p53-independently but the heat sensitivity  was  not affected by the

siRNA  in the H1299  cells. In contrast, the heat sensitivity  of  SAS  cells  was  slightly enhanced  by the siRNA.  In additien.  heat-
induced hsp70 accumulation  was  increased by the siRNA  in the H1299  cel]s.  Therefore. the increased hsp70 accumu]ation  by
the siRNA  may  introduce the no  etifectiveness  about  the heat sensitivity  of  the H1299  cel]s.  These resu]ts suggest  that DNA-
PKcs-targcted siRNA  is a  strong  candidate  forp53-independent radiation scnsitizer.

84 Effects of  Mild  [femperature Hyperthermia and  p53 Status of  [[timor Ce]ls on  the  Size of Hypoxic  Cell
         Fractions in Solid [IUmors

         Shin-ichiro MASUNAGAi,  Keriji NAGAIAi,  Akihisa TAKAHASHI],  Ken  OHNISHI!,  Tlakeo OHNISHI2.  YUko
         KINASHI],  Keji ONOi  (iRadiat. Oncol. Res. Lab. Res. Reactor Inst. Kyoto Univ.; !Dept,  Biol. Nara Med. Univ.;
         

iRadiat.
 Safety Res. Reactor Inst. Kyoto  Univ.)

Human  head and  neck  squamous  cell  carcinoma  cells  transfected with  mutant  TP53  (SASImpS3) or  with  neo  vector  as a control

(SAS/neo) were  inoculated subcutaneously  into both hind legs of  BalblcA nude  Mice. The mice  then  received  nicotinamide

injection or  carbogen  gas (959E 02, S%  C02)  inhalation with  or  without  mild  temperature  hyperthcrmia (MTH, 40 eentigrade.

60 min),  After each  treatment, the mice  received  a series of test doses of  gamma-ruys while  a]ive  or  after  tumor  clamping  to
obtain  hypoxic fractions (HFs) in the tumors.  SASImp53 tumers  showed  si.onificantly  larger values  in the size  of  not  only  the HF
but a]so  the diflUsion-limited chronica]ly  HF  than SAS/neo  tumors.  MTH  could  eenciently  release  the chronically  HE  irrespec-
tive of  p53 status.  These supported  the fact that, in gamrna-ray irradiation and  cisplatin  treatment, the enhancement  in combina-
tion with  MTH  was  more  remarkable  in SAS/mp53 cells than SASIneo cells.

85 Effbct of  Heayy lon Exposures  on  Cell Cycle Progression and  related  proteins

         Kiyomi  EGUCHI-knSAI[.  Hiromi OHUCHI', Norie KOUDAi,  Eina TSUJITA[, Isamu HAYMAi  (iRadiat.
         Hazards Res. Gr.. Natl. Inst. Radiol. Sci)

W℃ studied  the cell  cycle  progression and  the  induction of  eyclinB1  and  p21 in cultured  human  fibroblasts after  irradiation with

heavy ion beams at  HIMAC  of  NIRS.  Asynchronous  human  nornial  fibroblasts (NBlRGB) in monolayer  were  irradiated with

X-rays, carbon  ion beam  {75 keVlum), Si ion beam  (250 keVlum), and  Fe ions (2mu40  keVlum)  at  room  temperature.  Cell
cycle  distribution and  the protein induction were  mcasured  by flow cytometory.  After irrttdiation. both Gi und  G! b]ock were
observed  independent]y on  ions. From 30 to 50 percent of  NB1RGB  cells  have accumulated  at G!fM phase. Percentage ot' ce][
number  at G!fM  phase increased with  dose up  to 2 Gy. CyclinBl was  expressed  only  in G]fM phase cells.  The perccntage of
cells  in which  cyc]in  Bl was  expressed  increased with  incubation time  after  irradiatien up  to 8 h. No  increment of  cyclin  B1
expression  was  observed  from 2 Gy to 10 Gy. P21 was  expressed  both in Gi and  GilM  cel]s  after 3 h and  longer incubation after
irradiation.


