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Synchrotron and  soft X-rays (18-21)

      18 Measurement  of  Absorption Spectra Df Mamma]ian  Cel]s and  CellulaT

             Components in the Soft X-ray Region
Atsushi ITOi, Hisako NAKANOi  and  Kunio SHINOHARAS;  

]School
 of  Engineering, Tbkai Univ,,

2Tbkyo
 MetropoLitan Inst. Mecl. Sci,, 3Facu]ty  of  Medicjne, Univ. of  Tokyo,

   Absorptton spectrum  of  rnamma]ian  celLs  in the  seft X-ray regian  was  measured  te Dbtain

spectraL  feature over  a  wide  range  of  wavelength  and  xuES  feature at abserption  edges  in a  celiular

cnvironment.  In the  spectrum  ofa  pe]let of  CHO  cells from 1.5 to  5nm, pFominent XANES  peaks at
the Ca-L abso  rptien edge  were  observed  in acldition to the lafge absorptian  jump at the C- K. N-K, and
O-K  edges.  Ihis suggests  a unique  application  of  XANES  te 1) a sensitive  mapping  of  minor  elernents

and  2) cellular  radiatiDn  effects  induced by pTeferentia{ absorption  Lo the specific  element  or molecu]e,

XANES  spectra  of  whole  cells anel nuc]ear  fraction at the N-K  edge  have  two  peaks at the identical
energies  to those of  DNA  and  histDne. Similar results were  obtained  for XANES  of  whole  cells  at  tlte

S-K edge  in eemparLson  with  the spectra  of  glutathiones. However, at the O-K edge,  a XANES  pcak
observed  in cells and  nuelear  fraction was  slightly  shifted  from the spectra  ef  mitechondria]  fraction,
DNA  and  histone. These results indLcate that sensitivity  of  wwES  prefile to  moiecuiaT  environment

depends  en  the abse  rption edges  of  constituent  elements.

        19 Modeling  of  ProductiDn Process of  DNA  Damage  by  X-ray lndvced

                Inner-ShellPhotoabsorption
rutsuko WATANABEi,  Akinari YOKOYAi,  Kimiaki SAITO'; 'Department

 of  Hea]th PhysLcs,

JAERI and  
2Department

 of  Synchrotron RadjatiDn Research, JAERI

   This study  aitnes  at e]ucidating  the  production proccss of  DNA  damage due  {e ]ow-cnergy

Auger  electrons  frorn constituent  a[oms  of  DNA  when  irradiated with  monochromatic  X-rays.
Pho[on induced Auger  process ln DNA  solution  was  rnodeled  and  intreduced to the  Mente Carlo
simulatian  code  DBREAK,  which  allows the esrimation  of  DNA  strand  bfeak productian on

pBR]22 plasmid DNA  in aqueous  so]ution,  The  coedinatcs  Qf  al1 constituen[  atoms  Qf  DNA  are

given, and  the  exact  position of  photoabsorption event  ca"  be sampled.  Photoabsorption

prebablli[y of  each  atom  and  subshell  js delerniined in prQportion to each  phetoabsorption crDss-

section.  Spec[ruin and  track  structure  of  secondary  electrons  (photoe]ectron und  Auger  etectrons)

emitted  from the cons[itucnt  atom  in the system  afcer photoc[eetric cffect  can  be catculated.  The
simu]ation  can  be carrjed  out  for the direct energy  deposttion events  amd  the attack  of  diffusiblc
radicals  gcneralecl jn the water,  The productlon ef  strand  breaks on  supercoiled  DNA  in aqueeus

solution  wil]  bc examined.  
'rhe

 yicld of  strand  breaks for different energy  photon "ust above  and

be]ow  the  K-cdge  of  phosphorus) will  be compaTed.


