
Dear Joe P 

Subsequent t;o our oonwrsa t i cns  of last December, we have kept  
a weather-ep out, f o r  spec i f i c  high p r i o r i t y  problems which might be 
successful ly  attsloked with the unique facilities and t a l e n t s  avail- 
ab le  a t  Crocker. It appears that tne re  are four  general  areas h i o h  
may be worth considering. 

F%r6t, the M C  ha6 reoently adopted a s e t  of' permissible  l eve ls  
For mixed f iss ion products i n  contaxahation of food and water suppl ies  
for consumption (mer short periods of t i m e  under acute emergency O m -  

d i t ions ,  It n igh t  bo des i rab le  t o  s e t  up some short-term expriments 
i n  which ex :~r imonta l  anlmls, possibly dogs, are permittod t o  C O ~ G U M ~  
food and water contaminated with fissicr,  Froducts t o  the m a x i m u m  per- 
missible dose over a period of 8everal months. Thia would g iw added 
backing t o  the v a l i d i t y  of the ca lcu la t ions  and assumptions on which 
t h e  f i g u r e s  are Dased. As a corollar:; tc this problem it might be 
desirable to pl~cce a group of animals on r a t ions  and water contami- 
caked a t  a l eve l  oeyeral  orders  of magnitude ,iGher, i n  order  to de- 
termine the concentrat ion neoessary to produce deteotable  p;hysiologi- 
cal changes i n  8. l imi ted  period of tiw. Following these ekperimenta 
tila animals could be farmed out  f o r  observation of any late r ad ia t ion  
e f f e c t s  w h I c h  may aavelop over a porioc: of months or years. 

The second problem which i s  of  considerable interest to both the 
Armed Foroes ana t o  Civil Defenae planners, concerns the degree of hazard 
associated with the inha la t ion  of d u s t  con.i;amfn&ted wIth f i s s i o n  products 
t o  a degree comprahle  w i t h  that w h i c h  might e x i s t  af'ter a low-air o r  
ground b u r s t  of a ton ic  weapons. 
minimum l e v e l  of' contaminatilm with i,ixud L\eta-gmm a c t i v i t y  which would 
produce ear ly  ph,vsioloEic changes f'ollowirig short-term inhula t ion  under 
simulnted tactical condit;ons, The 0x.#o.  e0 animals nhould then be 
observed f a r  a reriod of timo t o  do temine  late sequelae. From t h i s  and 
and add i t iona l  series at lower l ave l s ,  we should be able to 08 tab l i sh  
interim emorgenoy levels similar t o  tho f od and water figures, We have 
i n  mind 8 purely p r a c t i c a l  a;.proach without t o o  much concern for prec ise  
p a r t i c l e  -s i t e  dtbterrninat i o r  s , 

The objective would be t o  diltermine the 

The t h i rd  :E'ield upon which furtwr irf'ormation i s  needed i s  that 
of determining -to the  extent scier t i f ical ly  feasible,  tho proc ise  
molecular reoricsntations prociuced i n  pure solutions of organic meta- 
bol i tes  by ionicing radiation. Tnere is  SOW ruasor .  t o  believe that 
the  ul t imate  answer t o  the problems of rad ia t ion  injury may n o t  be 
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deteminable  on the basis of s tud ies  of e n t i r e  org;anis;nxi, o e l l s  o r  com- 
p l e x  enzyme ByStelnS, but by fundamental molecular considerations.  
Subsequent t o  the  exposure of pure orgariic solutions t o  large dosee 
of radiat ion,  it might be possible t o  separate and iden t i fy  the  a l t e r ed  
molecules by chromatographic or  other  techniques, 
t o  give these studies R biachemical or ien ta t ion  by studying t h e  physio- 
logical e f f e c t s  faollowing in j ec t ion  of  such modified metabolites. 
far as I know, Howard Andrewe a t  KIE is  doing some xork i n  t h i s  direct ion,  
b u t  I believe that he is confining hiniself t o  the s tudies  of influence of 
added inorganic substances and oxygen on peroxide formation i n  aqueous 
eolutions. 

It might be des i rab le  

A8 

The fou r th  area of research f o r  which tho Crocker cyclotron m a y  be 
uniquely adapted is that of fundamntal  invest igat ions of t h e  damage 
produced by very low fluxes of h0sy.r nuclei .  
i n t e r e s t  t o  the A i r  Force. 
the carbon beam, o r  perhaps a beam of even heavier nuclei. 
might be t o  determine the effect of s ing le  ionizing p a r t i c l e s  upon t i s sue ,  
perhaps using the nictitating mmbrane of the r abb i t  or the fmrnster's 
pouch. The concern, as ycu know, a r i s e s  from the f a c t  t h a t  tnere  is a 
s igni f icantdf lux  of highly e m r g e t i c  r , a r t ia les  of ms8e6 i n  the neighbor- 
hood of$eccharge 20 i n  the stratos, h3r-e. The p o s s i b i l i t y  e x i s t s  that 
ever. a single p a r t i c l e  may produce a cylinder@ c e l l u l a r  ~ ~ I I X L ~ Q  wliiah 
would set  up condi t ions leading t o  the desoloyment of neoplasia. 

This area is of pa r t i cu la r  

One approaclh 
The problem might be at tacked by the use of 

Fould you care t o  think of' these suggestions ir. terms of f e a s i b i l i t y  
i n  the  l i g h t  of e x i s t i n g  laboratory c o m i t m n t s  snd technica l  personnel 
available. Pleatie understard that those are s!.(l;gestions and are subjec t  
t o  modification or r e j e c t i o n  i n  t h e  l i g h t  of exi8t ipg circumstances. 
They have been roviewed by Dr. '"nrrec end tho stafr mho concur i n  their 
im?ortance. 
whou you ge t  back this way i n  >'arch o r  ~t the  t imo o f  the Program 
A S 8 W ; l t h ' ! s  neetftng e a r l y  i n  A >r5 1. 

hrl-mm it would 'uc ~ o s s i t l c  to discuss thorn i n  more d e t a i l  

S incere ly  yours, 

1,. ,. Tuttlc 
Asst. Chiof, Medical Branch 
Divisiw of Biology & Medicine 
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