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To: COiul!anht b 
0 m School of Aviation Medicine, USAF 

Rmdolph Air Force Base , Texas 

1. In  conpliance with SkM Re,dation ll-13, dated 2 June 19.955, 
t& folloxing t r ip  report  i s  submitted. 

University of Cbiczgo i n  accordance with paragraph g, SO $g, t o  co- 
ordinate research a c t i v i t i e s  of the School of Aviation Medicine. 
The i t i ne ra ry  was as follows: 

2. Personnel l i s t e d  i n  paragraph a below proceeded to the 

Departed Randolph AFB - 3 June - 1100 holrrs 
Arrived 0'Ha-e Airport 

Chicago, 811. - 3 June - 1600 hours 
Departed 0'He.i-e Airport - 6 June - 1415 hours 
Arrived Randolph AF'B - 6 June - 2115 hours 

Nonday morning., 4 June, the following personnel net  with 3. a.  
Dr. DuBois of the University or Chicego: 

6 
ColoEel H. M. Sweeney 
Colonel L. A. Kossuth 
L t  Colonel A. 1. Karstens 
Lt Colonel N. 0. Harris 

Major SeTJmour Schwartz 
Captain R.  M. Dowben 

Dr, W. F. Taylor 
Dr. R. E. Clark 
Lt Colonel R .  E. Payne 

\ 
Colonel J. E. Plckering [ 

i 
Captain R .  W. Zellner ! 

b. Members of the skf? of the University of Chicszo included: 

3r. DuBois & 
I! 
1 
vl 

Llr. Doull 
D r .  Peterson 
D r .  Lanrbhl 



Tne Frozrm s e t  up by Dr. DJSois is attached 2s Inclosure tl. 

4. D r .  DuBois opened the d.iscussion by s ta t ing  that 20 people 
were working under t h i s  contract. 
not chrged  t o  the contract are  a l so  par t ic ipat ing i n  the progrm. 
O f  the 20 people employed 14 w e  of professional or technical level.  
The laboratory has the same s ta tus  as a departrent a t  the Ufiiversity 
of Chicago. The laboratory was s ta r ted  i n  1941 by the Army Chenical 
Corps t o  accowlish biological screening of poisonous gases. 
the Army Chemical Corps s o w  2000 compounds were screened. 
on the i r  toxici ty  and the i r  formuli are  s t i l l  available and these 
compounds 2re anticipated for  screening as  a par t  of the work on 
the effectiveness of d r ~ s  for  the treatment and prophylaxis of radia- 
t ion  injury. 
and then by the USAF. 
laboratory conform with the regulations of the University of Chicago. 

The laboratory publ3she.s quarterly reports in 110 copies and 
dis t r ibutes  them t o  other laboratories a l l  over the United States .  
Iast yea? 12 civilian' journa$ publications resulted from the work. 
D r .  DuBois then discussed the drug tes t ing  program and s ta ted  tha t  
the compounds being screened a re  furnished by the SAM and the F'ham- 
ceutical  conpsnies but  more drugs might be available eomercially.  
The i n i t i a l  screening of the drugs are  accomplished on animals which 
have received acute radiation and then if they are effect ive against 
acute radiation they are  screened on animals chronically radiated. 

The general discussion of the work of m m a l i a n  t i s sues  was 
then taken up and D r .  DuBois stated that the c r i t i c z l  disturbance 
biochenically in the tissues of animals'resulting from radiation had 
not been found. He s ta ted that this  c r i t i c a l  d i s tu rbace  should be 
evident imed ia t e ly  following radiation. 

investigation, however i n  the coming year they w i l l  not be continued 
because of the higher pr ior i ty  being given t o  the work on the in- 
fluence of exposure t o  low leve l  gama and f a s t  neutron radiation 
on radiation of mice. 

I n  addition &radwte students, 

Under 
Records 

The laboratory was subsequently taken over by the 
The adninistrative pol ic ies  z f f e c t i x  the 

, .  

5. 

. 
6. 

_. 

7. The work on e n v i r o m n t a l  factors  studies s t i l l  require 

. .  . 

8. D r .  Doull then took up the discussion, par t icular ly  the work 
on the e f fec ts  of enviromentel factors  on radiation susceptibil i ty.  
ee  described the heat studies which reqaired tha t  the animls be ixin-  
tained a t  co3stant t e q e r n t w e s  and humidity. A chxber  t o  accomlish 
t h i s  IGS described m d  sho-n on a slide. 
mintzining the mimls a t  a consbnt  t e q e r a t u r e  plus  or minus 1 dezree 
md  t::e hunidity plus or d c u s  55. 
accoirplisbed by x-ray a t  a ra te  of 35r t o  37r per n i w t e  with a t x s e t  
distance of 75 centiaeters.  !The idea l  t e q e r a t u r e  f o r  m i a t a i n i G  the 
eqimls i s  70 degrees m.d k$ hurldity.  

This chmber is  c q c b l e  of 

n e  radiation of the znimls is 

B i o r  t o  exposure the r a t s  
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Ltr to C o n d t ,  SAM USAF, Rdnblph APB, Texas, subj: Trip Repor t  

Ere su5jected t o  100 degrees of heat.  
no effect  on the radiation e f f e c t s  when c o r n e d  t o  tAe control az i r z l s .  
Teqerature  of 120 demees was then used during the exposure t o  radia- 
t ion a d  %=in no s ign i f i cmt  e f f ec t s  were found. 
exposed t o  heat following rad ia t ion  and t h i s  shortened the i r  survival 
time from 10 doys t o  6 &ys. Rectal  temperatures taken on animals 
exposed t o  heat and radiation shoved a r i s e  i n  Llis temperatwe a t  
the end of 5 days. 
t o  he& and radiation was investigated rad aii increase i n  t l i s  was 
noted, but the heat exposure i n  conjunction vltn radiation did not 
cause a sl&Iificant change over t h a t  caused by radiation alone. 
acid studies were also carr ied out i n  a similar fashion. Studies were 
carried out i n  which the r a t s  were exposed t o  a l t i tude and radiation. 
The simulated a l t i tude  used was 10,000 2nd 20,000 f t .  and g o u p s  of 
animals were exposed t o  rad ia t ion  a t  ground leve l  and a l t i t ude j  the 
animals exposed t o  radlat ion while a t  a l t i tude  were found t o  be be t t e r  
able t o  stand the e f fec ts  of the radiation, and Dr. bull. s ta ted  that 
x-ray given a t  10,ooO f t .  would be 9 6  effective as x-ray given a t  
ground level. It is believed that the protective effect  i s  due t o  
hypoxia rather than the decreased pressure, but experiments have not 
been done t o  determine spec i f ica l ly  whether the protection i s  due t o  
hypoxia or  t o  the reduced barometric pressure. 
of the anFmals exposed t o  a l t i t u d e  and radiation showed no essent ia l  
differences to that i n  the control  animls. Between now a d  the end of 
the present'contract they plan t o  determine whether the protective 
e f fec t  against radiation by a l t i t u d e  i s  due t o  hypoxia o r  the reduced 
pressure. 
which hcd been subjected t o  10,OOOr; work also included the e f fec ts  
of cold. 

.-temperature drop during the f i r s t  3 days following exposure; rats 
exposed t o  heat and radiat ion shoved a temperature drop and then a 
marked r i s e  in temperature during the  3 days following exposure. 
Rats exposed to heat and rad ia t ion  showed a 1 6  per day drop i n  oxygen 
consmqtion and C02 elimination. Some work of a similar nature, using 
chronic exposure of 5Or per  day, was carried out. Similar acute 
studies were accomplished i n  which the body only, and the head only, 
of the aninal were exposed t o  radiation. Rectal temperatures i n  the 
animals exposed t o  whole body radiation, radiation of the head alone, 
and radiation of the body alone were accomplished with r ec t a l  tenp- 
eratures  being taken. The average temperature drops resul t ing from 
whole body radiation i s  roughly equal t o  the average temperature 
drops result ing from radiat ion t o  the body only, plus radiation t o  
the head only. 

It m s  fo3md that the keat h d  

h i m l s  were then 

The adrenal ascorbic acid content of rats exposed 

E:euclic 

Studies on the spleens 

Dr.  Ian- then discussed the effects  of heat on rats 

The rats exposed to cold and radiation shared a mrked 

9.  Dr. Peterson then discussed the work of chronic i r radiat ion 
and the biochemistry of mmralian t issues .  
ac t iv i ty  i n  the spleen and thymus glands were studied i n  r a t s  emosed 
t o  100, 200, and 400 r. 

The adenosine triphosphatse 

It was noted there was E r i s e  i n  a c t i v i t i e s  
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i n  the first 3 days mcl  then a S h r  drop to  n o i z l .  
it i s  2ossible t o  p lo t  a response curve t o  various doses of l e t h l  
Patiation. 
t o  i r radiat ion there i s  a 1esseni.W of tke rezct icn i n  tk-e spleen 2 2 1  

thymus. Chronic studies sho-.fecl Xiat t& surv iva l  t ixe  i s  incrensed 
when the a n i x l  i s  &ven 25r a t  spaced i n t e r v d s  over 4 & q s  cs ezzinst  
receiving 1CC-r i n  one day. 
on the cbon ic  effects  h u e  been carried out. 
ocls were use8. 

FrGn these &ta 

Also by g i v i G  PAPF and other drxs t o  the mico l s  pr ior  

These studies arc still incowlete .  Work 
I n  t3ese s t d i e s  4 d- 

10. D r .  Doul l  discussed the wcrk of t e s t ing  of chcnical a-d bio- 
log icc l  o;ents fo r  protection aszinst  radiation a g e .  
trro nethods =e used for  t h i s  testing:; these nethods a re  used t o  stu&;r 
t he  e f fec t  of acute exposure and chronic exposure. In  the chronic 
exposure studies drugs are given 7 days before and a f t e r  radiation 
with survival time as the end point. 
has shortcorings, therefore both zethods are  used on drugs bein; tested. 
The drugs are given i n  water or saline solution when every possible 
and dosage levels  of the drugs m e  determined pr ior  t o  radiation. kdia- 
t i on  i s  fron an x-ray source with 8001- used i n  the acute studies ratker 
than LD 50. 
r e s u l t s  and requires a lesser  amount of animals. 
have been screened and of these 12 show promise. 
screened was furnished each member and discussed a t  so= length; a copy 
of t h i s  l i s t  i s  attached as Inclosure #. 
d r u g s  are  those coded XR 3, 32, and 33. These drqs were prepared 
by Captain Darben a t  ,the MI. 

D r .  Peterson took'up the discussion of certain drugs which 
e f f ec t  the prol i ferat ing t issues  on the survivzl of le tha l ly  i r radiated 
mice. A l i s t  of these drugs studied i s  attached as Inclosure $3. 
s ta ted  t h a t  within the  l a s t  6 months other laboratories report  tha t  
contrary t o  past  be l i e f s  foreign ce l l s  are  capable of surviving i n  
i r radiated animals. 
from beby mice i n  i r radiated adult  mice. 
planting of spleen c e l l s  a reduced enzyme a c t i v i t y  was shown i n  the 
adul t  mice following i r radiat ion.  Embryo l i v e r  t i s m e  and bone mrrov 
t i ssue  was also transplanted. 
one hour prior to the exposure t o  radiation. 
posing animals t o  radiation and allowing them t o  recover. 
were then sacrificed and spleen and thymus g l m d  ce l l s  were inJected 
i n t o  other an i ra l s  ahich was subsequently exposed t o  radiation. 
work seems t o  indicate e method f o r  determining specific c e l l  types. 
Colonel Sweeney asked about the application of this work i n  humns, 
and Dr.  DuBois s ta ted  tha t  while such a procedure could not be used 
i n  humans, the chemical reaction which uqderlie the work i s  of €mor- 
tance . 

Ee s tz ted a t  

Screening with one cethod d o n e  

Using t h i s  mount of radiation avoids variation i n  the 
About 100 cocpounas 
A l ist  of t3e drugs 

Sone of the more promising 

11. 

He 

His work involved transplanting of spleen t issue 
A s  a r e su l t  of t h i s  trans- 

These ce l lu la r  preparations were given 
Other work involved ex- 

The anicnls 

This 
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12. ijr. DuSois then discussed the p a p o s e d  work on the influence 
of e:qosure t o  low leve ls  of g ~ i a  and f a s t  neutron radiat ion on the 
l i f e  spz? of the mouse. No work h s  been s k t e d  on t h i s  problez 2 s  
it is znticipated i n  the c o d w  vork, howaver ac t iv i ty  on the necessary 
f e c i l i t i e s  t o  carry out the work is unde: ~ a y .  S t m t i w  shor t ly  tce 
proper s t ra in  of nice w i l l .  be availnble i n  sllitable quz7t:ties. 
radiation will be from cobalt 60; the nectron source will be a Po-Be 
source. An uiused underaound chenical cave i s  t o  be modified t o  house 
the neutron source. 
be from funds remining from the present contract. The schedule of the 
rzdietion t o  be undertaken 2nd the e x p e r i x n t a l  design was discussed 
by D r .  D o u l l  and he a l so  described the d0silr.eti-y used t o  ca l ibra te  the 
gama sources. This is a l o x  term study with longevity end leukernla 
as end points.  A t  the  tire of the death of the e n W s  all t i s soes  
w i l l  be saved and it is  ho2ed tha t  a pathologist who is present ly  in 
the Armed Forces w i l l .  be available t o  undertake studies o f  t he  t issues .  
Colonel Sweeney asked, the costs f o r  the pathologist as l i s t e d  i n  the 
budget is  fo r  w h a t  percentage of h i i s  tine, and Dr. D a i s  answered 5C$. 
The r a t e  of exposure schedule was described znd Captain Zel le r  asked 
ebout the ava i l ab i l i t y  of the animls i n  the numbers needed. 
answered they had been assured of a source of aninals. Major Schwartz 
asked how long would the experiment be required t o  carry it t o  comple- 
t ion  md Dr. Doull s t a t ed  about 2 y e a r s ,  because it is hoped t o  keep 
the animls alive fo r  t h e i r  l i f e  span. m e  i r radiat ion of tlie f i rs t  
group czn be accomplished i n  162 days and then the ani.mls must be 
mintained until  they Gie. A b m t  
8CO animls w i l l  be required f o r  eech p o u p  i r radiated.  A discussion 
of the s t a t i s t i c a l  aspects brought out that soxe of the complications 
i n  the desi@ were due t o  the cost of the Po-Be sources which required 
tha t  as m a y  enhl s  as possible be i r rad ic ted  durLig the useful l i f e  
of the source. The cage e f fec ts  on lonsevity was discussed by Dr. 
b n M .  

GLEY, 

The funds for the nodificetion of t h i s  cave will 

Dr. DuBois 

A second group w i l l  be i r radiated.  

13. A t  t h i i  point a tour of.the f a c i l i t i e s  was uidertaken. Members 
of the Council were impressed by the f leml iness  of tke laboratory snd 
the ingenuity shown by the group in the design of a l t i tude  chambers 
and exposure chzmbers. It is well t o  note t h s t  mny aniaals are mix- 
tained end the znimal quarters were considered t o  be i n  excel lent  
condition even tho@ only 3 deners a re  used. 

14. The g o u p  then reconvened end C:ppt.iin Z e l h e r  discussed eech 
of the proposals. 
of i r radiat ion t o  the l i f e  span of mice k i l l  be correlated with the 
experinents carried out i n  monkeys in A u s t i n ,  ind the work is applicable 
t o  the D7P. 
a one or two year proposal w i t h  k j o r  Schmrtz suG;;estin=, that th is  
phase should be a two year ph-se. 'Ee second years r~orl; would be a 

He s tnted that the vork on the influeace of low l e v e l s  

A &iscussion folloxed on w?,ether t h i s  proposal should %e 

i e s s e r  cost  Seczuse e neutron source a n l d s  woda not >e 
and p e r k p s  the second years work would be $20,000 t o  $25,000 

r q u i r e d  
less.  



A discussion of the s t z t i s t i c - 1  assects, between D r .  T q l o r  2nd D r .  
Doull, folloced. 
available f r o 3  the University of Chic:.go. 
i n  the secord ;.ear a y x l w t e  student could be used t o  a s s i s t  with the 
s t a t i s t i c a l  z q e c t s .  

It was broy=l..tout tha t  s'mtistic3-l. a s s i s t a x e  i s  
It w"rs s u e s t e d  %?at perhaps 

15. Ca2kin Z e l h e r  then discussed the work involvin(: P:nrrzco- 
log ica l  a d  Toxicologiccl conpounds as  protective and/or therapeutic 
agents azai-st radintion. 
tes ted  w i l l  be supplied by Captain Dowben and a150 from other sources. 
Colonel Sweeiey asked, c-n the  screening of the drxs be increased and 
Dr. DuBois aswered t h a t  the drug work could be increased if' the cell* 
screening work were reduced. 
could be and Zerheps should be reduced. 
general sc reeniq  of d r y s  is not too satisfactory an arraweEent and 
esked if there are  enough leads  on presellt drugs st ructures  which show 
effectiveness t o  warrant a speed up of t h i s  work. He was assured that 
there  were suff ic ient  lends. D r .  DuBois stated t h a t  the work should 
not be l i n i t ed  to those b u g s  alone but exploratory work i n  the areas 
of new drugs should be allowed and the Council wits i n  agreement vlth 
t h i s .  Discussion b r o w %  ou t  t h a t  between 40 and 50 drugs would come 
from Captain Dowben and s imi la r  amounts vould corn f ron  our contract 
w i t h  Dr. Burger.at the University of Virginia a d  from commercial sources. 
A t o t a l  of 150 drugs could be anticipated for screening. 

He s ta ted tha t  may of t l e  conpounds t o  be 

Di-. DuBois f e l t  tha t  tbe ce l lu la r  work 
Colonel Kossuth s k t e d  that the 

< 

16. Captain ZelGer .  then discussed the proposal involving the e l  - 
f ec t s  of ioAnizing rad ia t ion-oa  the biochenlstry of nvmnalian tissue. 
Ee s ta ted thet  it is proposed to continue the present studies and a l s o  
t o  investigtzte enzyme systems not previously studied. 
pointed out tha t  the biochemical work w f l l p o i n t  up areas f o r  drug 
screening work. -.Also it w i l l  elucidatecthe mechanism of the e f fec ts  
of radiation. 

D r .  DuBois 

. .  

17. Colonel-Sweeney then state5 t h a t  Mr. Pfister w i l l  o f f i c i a l ly  
check with the University on the salary raises  which are  included in 
the  proposals and on the ba lmce  of funds remining i n  the contract. 
He also stated th9t he wished t o  take t h i s  opportunity to compliment 
Dr. DuBois on straightening ou t  the administrative and equipnent 
problems. The cost of sources were discussed and it was brought out 
t h a t  a discount on t h e i r  cost  might be forthcoming i n  t h a t  they were 
being used i n  research. 
perhaps l e s s  e q u s i s  on the accoorplishent of quarterpi reports a d  
more emphsis 03 sc i en t i f i c  re2orts  should be considered. 
Pickering stated that the quarter ly  reports issued by the laboratory 
a re  well l aom a d  widely circulated m d  they give LT accurate ruming 
account of the a c t i v i t i e s  of the lzborntory. The quarterly rsports  
were establisked when the laboratory was ko:ckn as the TosicoloGicd 
U%oratory. 
fzvor of tke q x r t e r l y  reportin; systen, prticTvLsrly 2s it provided 
c neLqs f o r  ;;&tin& h i s  graluate stildents t o  write-up the i r  work 2nd 
he f e l t  they should be continued. Colond Sh.et.ney t h n  zslred, c m  3 

600s Stctcrczt of :Tor:: be wri t ten frcn tkcse popos;ls, m d  he was 

Dr. Ttzylor then brought up the point t ha t  

Colonel 

Further discussion broGht oct tht Ix-. DGois was i n  
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-ssuzd ky Colonel Fic!:erlnZ 2nd. Captain Do-&e2 2nd Cz>kin 2 e a ; e r  
t i i i t  it wzs possible, Dr. Clark d i s c u s e 3  ?Le e x l r o x e z k l  studies 
w i t h  D r .  Doull. Discussion bro*Ght o?;t t h a t  t:;e envi-lronr-entnl stu6ies 
Kill be shelved until. the ;;&ma-neutron work i s  finished. This work 
is not co.qlete but it is at c p o h t  ?here it i s  rezsonable t o  shelve 
the work un t i l  a l a t e r  date, 

18. !.t t h i s  point the Council held zn executive session and dis-  
cussion im.edLztely a-ose as  t o  ifnether -&.is work should be supported 
fo r  one o r  two years. Discussion brou$t out t ha t  the work on g-3- 
neutrons would W.e 2 yee-rs t o  complete a C  i n  order t o  b s w e  i t s  
completion cpprowl fo r  2 yews should be considered. However, It had 
t o  be kept i n  mind t h a t  it was unlikely t3.t the Universftjj of Chiczgo 
xciuld be will ing t o  carry out only one p h s e  o f  the pz-00g.m %id that 
our support was basically fo r  the o v e r a n  work of the laborctory. 
we were t o  insure completion of the gam-neut ron  work we vould 'nave 
to support the laboratory and the other p b s e s  of work f o r  a 2 year 
period as well. Dr. Clerk moved ttit the Comci l  recommend agaroval 
of the work f o r  a period of 2 years; seconded by Colonel Ksrstens. 
Colonel Xossuth s ta ted  that h% bes ica l ly  have 3 separate groups of 
work going on, one of which i s  a 2 year program. 
the 2 year program we have t o  buy all three.  
this proman for 2 years would we lose  om a b i l i t y  t o  change our 
emphasis a t  the end of the first yew,  o r  would Tqe be pimed down t o  
a 2 year propam or  all three packages. 
t h a t  t h i s  work would  ore than l i k e l y  be financed on cn annual basis  
and the second years work would require the  submission of a new budget 
and a new Statement of Work, if that were so indicated. 
that by passix the proposal f o r  2 y e a r s  what we were doing was stat ing 
t h a t  we would support their  uork f o r  2 y e a s  but xith the details'.oP 
the  actual  work of the seconsl yenr to be worked out by the Contractor, 
the Director of Medical Research and the Head of the Department of 
Radiobiolom. Colonel Kossuth s ta ted  ttit all he wanted was to be 
assured that we can control the emphasis.of the second years work. 
The vote t o  Yecomnend approval was as follows: 

If 

In  order t o  insure 
He asked if we approved 

blajor Sctimrtz pointed. out 

He stated 

Colonel Sweeney Yes 
Colonel Kossuth Yes 
ColoEel Yarstens Yes 
L t  Colonel Hxris Yes 
Colonel PickeriI1; Yes 
Dr. Taylor Yes 
Dr, Clwk Yes 
D t  Colonel Pqme 

&p&/p oloxl, U W  

Xesezrch Secretzry Director of 14edical Rese.lrch 
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