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Dr. Alexander Hollaender 
P. Carolyn W c h  
kukocyte chrbmosane aberration analysis of indivlduele involved 
in  the UnitedJVuclear Corporation c r i t i c a l i t y  accident of 
July 24, 1964$ 
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Cbramosoms aberratloa analyses have been completed on leukocyte 
of blood*sempbr obteined w i t b i n  one week after ths $Folda t  from 

flve of the individuals present a t  the site. Suitable ataterial was obteined 
f rom one additioac)r Individual w i  
Additianal follow-up 8 alyzed f o r  the two 'higher dose" 

men. Unfortunately, b 

death W 8 S  frozen and, 

1/2 weeks after the accident. 

f a t a l ly  injured m u  before his .I 

ore, unuseble for  our purposes. An attempt was 
u t  probably became several hours 

elapsed between death 
was u n s u c c e s s ~ ~ .  i 

e blood, the culture attempt 

the two hospitalieed men dead 
s after t#$! accident). However, apparently 

e re  not satisfactory.  
28, blood samples were taken from the other 

e t  up. Fri- mrnbg, July 
31, a s e c w p t  of 8-n was obtained from q a n d  a There blood smgles 

Bnd, a l o q  with the cultures o *an m, were returned 
w e r a  prepared l r ~  Oak Ridge fran the re f r igere ta l  

chromosomal analysis was obtained from-the 
8, and'n, and from the one-wesk samgle of 4. 
also unsuccessful. This feilure I s  perhaps 

seen'poor preparations frat cu l tu re s  emde 
one vcpk dter the  Irradiation from 
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rsmrt will vww the roaultr ebtutntid P r ~ m  the 4-dw rmpler 
o f  @# I8 
POUOWY~ samples were not taken i'rorn g, #, (I, and 0. 

i s  no 3lgnlf'icant difference in  aberration rates for  oamrles taken fran 
4 hours after the accidcnt up u n t i l  approximately 4 weeks post-accident; 
consequently0 the results .for H and Sm are from pooled data. 
4 weeks, chrolpoeome deletions and fragments associated with dicentric 
production are usually st i l l  present, indicating that the c e l l s  exarpined h8ve 
not undergone an in  vivo mitosis. Since in  previous cases there i e  no difference 
in  ebcrratioa rates up to 4 weeks, it is also assumed tha t  those c e l l s  relerrscd 
Into the periphaal blood fran the time of the accident up u n t i l  4 weeks 

~ r d  @; the one-week, 2-1/2 and 3-l/2week oamples of 0. 
Pmm our 8tMles of the  previous accidents we have found thet there.. 

Up u n t i l  

In dose calculations. !be "other" column includes chromosome exchanges 
which, although they are onlyxarely seen in control material, are not - 
included in dose calculavons either because many aberrations of t h i s  c lass  
are 'impossible to detect$& also because of the subjectivity of scoring them. 

we have calculated dosea'two ways; first ,  assuming that only gamma irradiat ion 
was received and second, 'aestrming that only neutron irradiation was received. 
We used both one- and %??-hit aberrations for the calculations. The results 
are presented in  Table II. The coefficients of aberration production used i n  
the calcuhtions were derived f h m  i n  v i t r o  experiments and are as follobs: 

Since so l i t t l e  Information is available concerning t h i s  accident, 

Gamma rws 
.09 x debtions/cell /rad 
-6 x loo5 dicentrics/cell/rad' 
f iss ion spec- neutrons PRIVACY ACT MATERIAL REMOVED 
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Ibo to Dr.  HoL1.alaer - 3 -  Regtember 29, 196r, 

Ilr. wthodr of  dose calculation are prceented in d e t a i l  elsewhere (Bend-, 
W e  A, md P. C. Gooch, ROC Natl Acad S C ~  U. 8 48: 522-59, 1962) 

.L 2 %  'ph. aberration yields for@ @, and show that they received low 
total doses. Very accurate determination of these doses is not possible, 
bowever, for revsral reasonsI F i rs t ,  the yields  are 80 law tha t  8ampliDg 

about the gamm rw-neutron r a t io  for the  doses received also contributes 
u n c g k i n t y  t o  the dose estimstes. It seems best, then, to elmply state t h a t  
tbu domes for 4, I, and a ' w e r e  in the range o f  3-20 rad, probably of tbe 
order of 5-10 rad of mixed gama rap and neutrons. 

As pre~r be seen Prom Table I, the r a t i o  of dicentric chranosowr 
to deletions in t he  sample from is high- This is also true of the sample 
irool4, althou@ l eas  s i@ficance can be assigned to t h i s  fact where total 

0 aberration yields are very l aw .  Such high ratios suggest one of two thiage; 

either there wa8 a large neutron component in  the total dose, tx t he  dose was 
very inhomqpneously distributed over the subject ' 8  body. While the aberration 

' errors have a lmge effect  on estimated dose. Second, lack of Fnfonnetioa 

t ion  about the exposures o f  and#, it is probably best t o  estiPlete 
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