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I. General  h t a t e z e n t .  

This p r o t o c o l  r e 3 r e s e n t s  a 3 roposa l  f o r  a c o l l a b o r a t i v e  
r e e e a r c h  p o j e c t  i n  the f i e l d s  of 2adioLio3.o?;7, Bacter ioloEy,  
acd ixiunoloc;?. it i s  t o  be p r s u e a  j o i n t 1 3  by perssocncl  of 
tile i:aval S a e i o l o g i c a l  3efense  La5ora tory  (bzDL)  a t  t h e  Sa2 
I.'rancisco Kava1 Shipyard and by p e r s o n s e l  o f  t h e  Naval Bio- 
l o g i c a l  Labora tory  (ii?L) a t  t h e  Oakland Xaval Su??ly CeiYot 
the  l a t t e r  under the  Off ice  of lJaval Zesearch  Con t rac t  w i t h  
tke  DerJartnent of  Bac te r io logy ,  U n i v e r s i t y  of  C a l i f o r n i a ,  
3erke ley .  For r easons  3f c o n p l e t e n e s s  and c l a r i t y  t h e  s v e r a l l  
2 r o g r m  i s  p reszn ted  in this pro?osa l ,  and 'hose p o r t i o n s  31' 
the  g ro , j ec t  t o  be c a r r i e d  o u t  gr imcir i ly  by the  iraval Radio- 
1cg . ica l  Defense L a b o r a t s c  a r e  p o i n t s d  o u t  under s e c t i o n  '/ be- 
low. The c o s t  a p p r a i s a l  g i v e n  h e r e i n  i n c l u d e s  - o n l y  t h e  ex3enses 
f o r  t h a t  T o r t i o n  o f  t h e  p r o g r a a , u n d a r t a k e n  by t h e  h a v a l  Radio- 
10,gical  Defense Laboratory.  The c o s t  of t h e  p rogran  t o  t h e  
;fava1 3 i o l o g i c a l  Labore tory  w i l l  be g iven  i n  a para1151 groposa l  
s u h n i t t e d  b-.r t!!at L a S o r ~ t o r y .  

s en ted  S r i e f l p  a s  f o l l c w s :  
The major  2kases  of  t h e  2 r o p c s e i  i w e s t i g a t i o n  can  be r sp re -  

1. Tha r e a c t i o n  0:' ths. i r r a d i a t a d  h o s t  t o  vt iccines;  m c h a -  
n i s n s  Involved .  These s t x d i c s  a r e  t o  involve  s e m l o -  
~ i c a l ,  n a t h o l s g i c a l ,  and hona to loE ica1  t s c h n i q u e s  a s  
r equ i r e? .  . . .  

ponee with d i f f e r z n t  h o s t s  arid v a c c i n e s ;  var1a t ic .n  sf , 

responsa with chzrngcs in h o s t  and 'J3.CCiIle. 

q u e n t i t a t i v c  st;;dics. 

Gp idcno loey  . 

. 
1 .  , .- 

2 .  Thc r e a c t i o n  of th'3 i r r a d i a t e d  h o s t  t o  v e c c i n z s ;  r5.s- 

3. ?hc e f f i c t s  oi i r r n a i a t i o n  or? s n t i 5 o d y  groGuction, 

4. Ap?l i ca t ion  of i r r a d i a t i o c  t o  s t u 2 i e s  i n  sxpa r imec ta l  

5. Ths e v a l u s t i o r .  of p o m i s i z q  t h e r n p c u t i c  q c n t s  a s  
zip:>lic ib lc  i n  3ke cour se  o f  t k s  sbov:. . s tudizs .  

11. 3ac kcround. 

7't-z imporfancc of 21 tc rcd  r e s i s t r n c e  t o  i n f e c t i o n  i n  t2e 
i r r a d i k t c d  h o s t  WCE amphasized f o l l o w i n g  t h e  a t c z l c  bomb EX- 
plosions a t  I i i ro sh iaa  5r.d :"agesaki, whzn i t  bocaze =?parent 
XLat i : i fac t ion  p lsyed  2 s i g n i f i c a n t  r o l e  i n  d e a t h s  among casu- 
a l t i c s  r e s u l t i n g  f r o 3  ionizing r a a i s t i o n  (1). ??is. t e r n i z a l  
evsn t  in zany o f  tix v i c t i m  x8.s an ovcrwhcinicg i n f e c t i s n ,  
even in c a s e s  whtn b o w  x i r r o w  r'unctioii apparcfitl:? was r e t u r n -  
inE t o  normal. 

._ 
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. The i n t e r f e r e n c e  of ' r ad i a t io r .  with l eucocy te  p r o d u c t i o n  
i s  w e l l  known, and an a l t e r n t i o n  o f  t he  a c t i v i t y  of t h6  fixed 
and rvanderine r e t i c u l o - e n d o t k e l i s l  c e l l s  h a s  been r e p o r t e d  ( z , ,  
3 ,  4 ) .  Supress ion  of t i e  Shviartznan phenomenon f o l l o w i n g  if- 
r a d i a t i o n  h a s  a1.o been r e 2 o r t e d  ( 5 ) ,  i n d i c a t i n g  2e rhaps  an 
a l t o r a t i o n  i n  l o c a l .  iinmune p-ocesses  

Saver61 i n v e s t i g a t o r s  have concluded that wh i l e  whole body 
i r r a d i c t i o n  d o l i v e r e d  p r i o r  t o  a n t i g e n  a d n i n i s t r s t i o n  s i g n i f i -  
c a n t l y  i n k i b i t s  an t ibody p roduc t ion ,  i r r a d i a t i o n  a f t e r  a n t i g e n  
s d n i n i s t r z t i o n  aroducds l i t t l e  e f f e c t  ( 6 ,  7 ,  9). Recont data  
of E.;. Kohn (8) i n d i c a t e  f u r t h r  t l x b  t h c  i r r a d i a t i o n  - mti- 
-on a c h i n i s t r s t i o n  ti-x r c h  t i o n s h i p s  srs of Croat  impor tance .  
3y d e t o r n i n i n g  s e r i a l 1 7  i n  t h e  r u t  thc  a n t i k o Z j  t i t e r  at a nux- 
5er  of t imes  fo l lowing  a n t i g n  AdTin i s t r a t ion ,  he ob tn ined  nnrked  
chzngcs I n  tki p a t t e r n  of 5n t i b o d g  r*,.sponsc C'JEP. vrh5i.n i r r a d i a t i o n  
followed a n t i p n  a d n i n i s t r z t i o n .  

Since i t  i s  g c n c r c l l y  he ld  by rad iobio1o; ia t s  t h a t  i n f c c t i o n  
?lags a ?anmount  rob i n  9roducifi; morbidi ty  and ma- t a l i t y  
fol lowing sxposurs  t o  i o n i z i n g  r a d i a t i o n ,  i t  i s  of utmost  in- 
zo r tn rxc  t h s t  tLc frs&mci-,tary d a t a  b;aring on t h c  prob1:tm be 
ix tcnded ,  snd  t h a t  n x k a n i s m  o f  tke chzng2 5c Lnvcz t iga t cd .  

2 2  i n i t i a l  s t s p  i t  i s  n e c c s r z r 7  t o  e s t a b l i s h  q u s n t i -  
t i t i v e l y  ths d z z r e a  ._ t o  vrhick i r r r d i a t i o n  r i l t c r s  t hc  resistance 
t3 i r l ' ec t ion ;  m d  t h o  tin6 r s l t i t i o n e h i 2 s  pt:r-t2ining Sct1,veon the  
tno  factor: .  '%is should be -,ugwr.tcd by iwvEst igr ; t ions i n t o  
zo:siblz mchnnisms r s s p o n s i b l s  f o r  a l t i r e d  s u s c z p t i b i l i t y  t o  
i n f c c t i o n .  
2nd. ~ g s s i v c l y  i rduccd  ixmxnity r c q u i r u  i m c s S t i g ~ t i o . n ,  w l th  tho 
cnd i n  view of -8Ltbmining  thc  Lfficac.; of i . s tn51ished e r o -  
'Dkylnctic p r n c t i c e s  i n  p u b l i c  h e a l t h  i f  i r r c d i  Ation bcco:n.?s B 
f r c t o r .  .a evr l lua t ion  of t h e  a x t e n t  t o  xlhicn t r t n s m i s s i o n  af 
aisen.:t i s  n l t i? rcd  i n  t h e  i r r C d i & t i d  populn t ion  1: of greet 
ix?or t 2.nc e . 

S t u d i e s  on t h c  cffr:ct  of i r r z . 8 i z t i o n  on nctivzl:? 

A i l .  0, hgs, , l t , ,m 07' "xr,.'!ni-)Fny,..t.lc;n f, 

u u r i n c  tn; pcst y c a r  invcst:zc.tions on L l i n i t c d  :cole 
hzv; 'oeiln sndi.rt%.!:cn b.7 J -  x r z o f i i i ~ l  of Stkc .?nvnl k d i o l o z i c - 1  
X f i n ~ c  Lsbor-tory (?rovi?cd bj ti-2 3uricu o f  : .zdicinc x d  
SurgerTj., nnd 5y pzrsonnol  of th: i..?:dU $1 r.nd O;rR Task 5 
.(?rovidsd undcr 2 r o j c c t e  &Ti 1,14036 cnd 123 134094, c o n t r a c t s  
3 3  onr  111, Tzsk Ordcr Y, znd c o n t r e c t  57 o m  29527, b o t h  
n i t h  t k  ilc9artnen'. o f  B r c t c r i o l o g j ,  t h c  U n i v c r s i t y  of Cal i f -  
ornia '  zt S s r k & l q r ) .  3 c s u l t s  t o  d c t z  havc bc;n p r c s c n t c d  b o t h  
i n  p rogrcs s  r e p x  t s  of the iicrvel Rcd io log ica l  3ufenso Lubora- 
t o r y  2nd i n  tkz .Ststus Fi€ports of tkc 3 e r k c l t y  Group, 2nd m y  
5: m m x r i z c d  n s  fo l lovrs :  

3. .  Zonogknoous x - i r r z d i e t i o n  o r  mic? w ~ . s  obt:ifit?d 5 7 7 .  . . 
t k i  i 'ollowing ::lithod: Ssvaa - to -n inc -v~c~k-o ld  Xmru 
s t r r i i n  n i c o  wcri cxposcd i n  l u s t c r o i d  c e n t r i f u g e  
concs f - s t i n c d  t o  thc  e u r f z c s  of 2 bo i rd  ixhich 

. .  
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r o t a t e d  an  d p p r o p r i e t e  dis tanci t  from 2 r a d i a t i o n  source 
i n  o r d e r  t o  c l i m i n c t e  non-homogcnctics i n  the  r a d l i t i o n  
f i s l d .  Two s t u d i e s  on i r rcd i t : t ion  m o r t z l i t y  y i e l d e d  
LD50 v a l u e s  of approximstc ly  665 r and 550 r. Male and 
female  anirnsls showcd s i m i l a r  LD50 v a l u e s .  Using t h e s e  
r c s u l t s ,  a v . l u c  of 350 r wfiolc body r l d i - t i o n  was so- 
l e c t c d  and found t o  be s u b l e t h a l  for 4-5 and 7-9-week- 
old-mice, regr : rd lcss  of sex .  I n  all c s s e s  normsl ' an i -  
mals ,  chosen a t  random from 5 common pool ,  werc sub- 
j e c t e d  t o  i d e n t i c z l  proccdurcs  excep t  a c t u a l  exposure 
t o  i r r a d i a t i o n .  

5 .  I r r a d i a t e d  micc,  when cx2oscd t o  l i r -bo rne  s t r e p t o -  
c o c c i ,  were found t o  be about t h r c s  t imes  more sus-  
c c p t i S l z  t o  i n f e c t i o n  thcn  the normcl c o n t r o l s .  This 
o f f c c t  VJCS observed a t  i n t e rv -1s  f r o n  3 t o  30 dcys 
c f t c r  x - i r r a d i n t i o n  but  was' no longor  2 r c s c n t  50 dn:rs 
a f t e r  cxposurc .  A l i m i t i d  numbcr of trials: i n d i c - t c  
thc t  inc rcnsed  ,sensitivity i s  a l s o  D f u n c t i o n  of x-ray 
dose .  The dose r z t i  dc,xndencc and cncrejr deac-ndcnce 
of t h e  phcnomnon !x.ve not a s  y e t  Seen i m e s t i g a t o d .  

c .  Sinca r e s u l t s  unc?.er (5) cbovo depend upon c s l c u l a t i o n s  
i n v o l v i n g  r e s p i r n t o r q  c s p z c i t y ,  th i s  f a c t o r  IVSS avalu-  
?.ted i n  norm21 and i r r n d i n t c d  n i c c  with ths  a i d  o f  ?32 
t aggcd  b n c t o r i n  given v i a  the r e s p i r n t o r y  r o u t i .  

iio d i f f a r z n c e  could  be noted ;  i n  a d d i t i o n ,  r c l - t i v c  per  
c e n t  d i s t r i b u t i o n  of P32 was indspendent o f  the d u r a t i o n  
of t h c  p o s t - i r r a d i a t i o n  pe r iod .  

. .  d. ,. Zxperimrit .8 dua l ing -* :d th  SL Aultaneous exposure o f '  no rna l  
and i r r a d i a t e d  n i ce  t o .  a i r -borne P .  pes t i s  and M. G- 
b e r c u l o s i s  a r e  e u r r e n t l y  ucder may. 

e .  As t h e  i n i t i a l  s t e p  i n  apply ing  the above d a t a  t o  s t u d i e s  
on immune animals ,  a l i v i n g  a v i r s l e n t  a n t i g e n i c  s t r a i n  
o f  P .  D e s t i s  was adminis te red  subcutaneously accord ing  
t o  star iaard Lxocedure f o r  i m x m i z a t i o n  t o  groups ~f 
100 s u b l e t h a l l g  x - i r r z d i a t e d  mice 6 days a f t e r  t he i r  
exposure.  Xinety-one i r r a e i a t e d  n i c e  ( a s  opposed t o  
17 normals) ouccmbed, 3i)prent l : r  as  a r e s u l t  of t h e  
v a c c i n a t i o n .  

i n  t h r e e  subsequent t r i a l s ,  t h i s  o b s e r v a t i o n  has been 
c o n f i r n e d  with two d i f f e r e n t  l i v i n g  a v i r u l e n t  s t r a i n s ,  
wi th  a hea t  t r s a t e d  s t r a i n  whose v i a b i l i t y  was narked- 
lg reduced,  and vdtn 3 S c i t z  f i l t r a t e  of a l i v i n g  
a v i r u l e n t  s t r a i n ,  but appa ren t ly  not  with one o f  t h e  
above l i v i n g  s t r a i n s  a d v i n i s t z r c d  under somewhat d i f f e r -  
e n t  c o z d i t  i s n s  35 days fo l lowing  i r r a d i a t i o n .  Experi-  
n c n t s  t o  confirm acd ex tend  these obse rva t ions  a r e  
under way. 2othing is known a t  ? r e sen t  coccs rn ing  the 
s p e c i f i c i t y  o f  t h i s  shenomenon t o  1 .  p e s t i s  o r  the 
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' p o s s i b i l i t y  o f  i t s  p rcoen t ing  2 mora g e n c r n l  opp l i -  
c - t i o n  t o  t h c  use of l i v i n g  v ~ c c i n c s  f o l 1 o n i n g . s ~ -  
posure t o  r a d i a t i o n .  

f .  A pulmonary i n f e c t i d &  i n  t h e  r a t  co lony  a t  XRGL was 
t a k e n  n d v m t a g e  of t o  s tudy  t h e  e f f e c t s  of i r r a d i a t i o n  
on a n z t u r z l l y  occur ine  e n d m i c  i n f e c t i o n .  R e s u l t s  ix- 
d i c n t e  t h a t  n o t  on ly  i s  t h e  ev idence  of i n f e c t i o n  in -  
c r e a s e d  i n  t h o  i r rndir tc-d popu le t ion ,  but that  t h e  
combina t ion  of i r r a d i ? . t i o n  and i n f e c t i o n  i s  much nore 
l c t h l l  t h a n  e i t h e r  one a lone .  

iV. Othcr Rasearch  P r o j e c t s  i n  P rogres s .  

Thc B i o l o g i c a l  SrLnch o f  t h e  Nova1 R a d i o l o g i c a l  Defense Ln50- 
r t t t w y  is a t  a r e s e n t  c a r r y i n g  on an e x t e n s i v e  p r o p m ,  d z a l h i g  i n  
z c n e r z l  with ths  e f f e c t s  o f  i o n i z i n g  r n d i a t i o r ,  on m c i a n r l s .  Support 
is provided f o r  t h e  most p n r t  b7 t k e  9u resu  of h d i c i n c  er,d 
Surgar? .:.nil thZ-lJ3PA (Nuclscr  :Snorg; f o r  t h o  Tropu l s ion  of Air- 
c x f t s )  T r o j i c t .  

A s  p o i n t e d  o u t  i n  ( I )  zbova, tikc pro2osed c r o g r m  is t o  5s 
? rosecu tad  j o i n t l y  h . ~  pe r sonne l  f o r  the itkvcl % d i o l o @ c a l  32- 
fensc  Loborntory cnd personnel  from t h a  k v c l  X o l o S i c a l  Labo- 
r .ztory.  I n  t h e  breakdown g ivcn  below, t h e  p o r t i o n s  of th;; 2ro- 
grzm t o  'DG p e r f o m e d  prim::riPj a t  ezch l n b o r a t o r y  a r e  i n d i c n t e d .  

c .  Exairlmcnt:.tion i t  t h e  Wavnl Rad io log icn l  Defcnsc 
La b o r z t o r g  , 

L s b o r - t o r i s s ,  pensormcl, rmd oquipnent  ( inc lud i f ig  con- 
p l a t e  equipment f o r  i m u n o c h c a i s t r y  s t u d i s s )  will be 
p rov ided  by t h e  Nnvol R=dioloEic.%l ge fense  Lsboratory;  
N3L w i l l  z i d  i n  p1;nning experiments  snd will provide 
c o n s u l t - t i o n .  It w i l l  r!lso provide  such c u l t u r e  m d i a ,  
b l o l o g i c L l s  c t c .  2 s  ; n q  be 2 c r t i n c n t  wid convcn i sn t .  

1. 2 % ~  Response o f  t h i  I r r z d i z t e d  Xost t o  Vnccine. 
lviecnuni s m  Involved . 
It i s  proposed t o  i n v c s t i p t c  t h e  phcnomcnon of 

l c t h a l  robponse of irrc.di.7. .tcd h o s t s  t o  - v i r u l e n t  o r  
de2.d v c c c i n c s  cs  r o p o r t e d  under (111-e) zbove. Aviru- 
lent P .  p e s t i s  w i l l  bs employed, m d  f r a c t i o n n t i o n  o f  
tk?e S T c t c r i u i  v i 1 1  bz used t o  further ; l u c i d r t c  t h  
obscrvsd  f i n d i n g s .  This s t r L i n  j r i c lds  cnti;;ns :.am- 
- b l s  t o  use i n  q u a n t i t a t i v e  zntibocig t i t6r tcchniqucs  
such 33 t h o s e  of Ec ide lbc rgc r ,  x h i c h  any :id i n  i n v o s t i -  
g a t i n g  tho  .-lbnormil rccponse obscrvod. It is hoped 
tha t  t h i s  s t u d 7  m r y  z i d  not on ly  i n  e x ~ l a i n i n g  t h i s  r o s -  
ponsc,  bu t  t h t  i t  as:r sLcd l i g h t  on t h e  n a t u r e  of t hc  
b a s i c  a l t e r - t i o n  i n  th.2 i m u n o  s t A t e  thr.t is produced 
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b;. i r r z i d i z t i o n ,  

!:cm&tologic;.l and p?.thologic:.l 3 t u d i s s  on 
i r - a d i z t o d  o n i a a l s  &ring from v s c c i n e  :!.dmini.stration 
w i l l  be c x r r i e d  o u t .  

2. 9 - c  X f c c t s  of I r r a d i c t t i o n  an  .%ntiSod:. Product ion,  
Q u x t i t a t i v c  S t u d i e s .  

The scine a n t i Z e n  used i n  (1) w i l l  bs used t o  in-  
v e e t i g z t e  , b:i mccns of  H c i d c l b c r p r ' s  t echnique  , a n t i -  
bod;. response cs c f f s c t c d  57 i r r z i d i s t i o n  Zivon r.t vclr i -  
ous t h e e  r e k t i v c  t o  s n t i g c n  c d m i n i s t r i t i o n .  It i s  
hopcd t h t  thi; r o l e  of ths nnt ibodg suppres s ion  i n  t h e  
a l t z r e d  inmunit:: obzcrvcd f o l l o w i n g  i r r n d i a t i o n  will 
be c k r i f  l a d  by t h e s e  invc 's t iz :? t ions.  The e f f e c t s  o f  
r - d i z t i o n  on  t h e  p..;acivcljT i m u n i z s d  m i x l ,  and the 
o b i l i t j -  o f  cn m i n a l ,  activel:; i m u n i z e d  p r c v i o u s v j  
bu t  x i t h  s i n i n 3 1  b lood .  t i t e r  r m n i n i n g ,  t o  respond 
a f t t r  i r r - d i n t i o n  t o  :. ch2.lL nee dose o f  :mtigcn w i l l  
bc i n v a s t i g c t c d .  

Zcmc t o 1 o g i  c 2c t. 2 s 2c c i f  i c c.11;- r c 1 r. t i ng t o  t hc 
pepip?xr:.L l s u k o c y t i  cnd 'socc i x r row rce?onscs  o f  
i r r~. ,di .~. t ,d- inf ;c tcd mi.: ials will be obt - incd  2.s in-  
dicr : tad.  Thc hirn..t o logic31  res1)oi:se of ': Inumxiizc-d!' 
o n i x . l s  t h i t .  h ~ v e  h e n  i r r c d i i t t d  ir,d i n f c c t z d  w i l l  
bo s t u d i c d .  The ninimu?? dosc t h . t  w i l l  a l low a p c r i -  
piier-l .'iX response t 3  b z c t s r i a l  i n f e c t i o n  w i l l  be 
dutcrr..ined. ,Tiic. 'Lac w i l l  be fo l lowed i n  i r r c d i a t c d  
dniinnls . im which ~ i '  l e u k o p c n i .  h ? . ~  >mviousl;r been i n -  
duced by m n n s  of benzene o r  L v l r u c  i n f o c t i o n .  P c -  
tho lor ;  r c l r t i n g  t o  t h c s u  i n f c c t i o n  s t u d i t s  will be 
c n r r i c d  o u t  AS i n d i c n t c d .  

In vicw o f  t h o  importsncc of i n f e c t i o n  i n  i r r i d i a -  
t i o n  d m n p  and t h e  l a c k  of z f f e c t i v a  t k e r a p e u t i c  agen t s ,  
t h e  i?cv:l Rad io log ica l  Defense Lnbor:..tor;r w i l l  i n v e s t i -  
gctc; thc  s f f i c o c 7  of %n? p r o n i s i n g  t l x r r p o u t i c  drugs 
a r  r i s i x e n s .  

b .  Exgt.rinc f i tSt i3n a t  thc  k v a l  Biolosic.21 Lzborn- 

Laborntor ic  E , p s r  sonncl  , i?nd cqc:ipne n t  v i i  11 
be providcd 57 XBL, RTIDL sill - i d  i n  p lanning  
ixpe r imcn t s  ?.nd w i l l  2 rov ide  c o n s u l t n t i o n .  It 
w i l l  n l s o  ;rovidz i r r i d i c t i o n  f x i l i t i c s ,  m d  
w i l l b e  r o s p o n s i b l o  f o r  p.11 n a t t L r s  T c r t z i n i n g  
t o  i r r o d i c t i o n  o s g c c t s  o f  t h e  c x p c r i r x n t s .  

tor::. 
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1. me Rezction of  t h e  I r r a d i a t e d  Host t o  Vacc ines ;  
Response - with D i f f c r c n t  E o s t s  acd Vzccinos; 
F a r i s t i o n  i n  Responsz with ChsnFcs i n  Zost  znd 
Veccine.  

It is proposcd thct  during t h c  f i e c : i l  yoz r  .1951 D. 
good d c a l  of emphasis b G  plcced upor. chc e l u c i d a t i o n  
of t h e  f i n d i n g  r e p o r t e d  i n  (III-&) - ~ D O V C ,  i n i t i n l l y  
u s i n g  BCG, a v i r u l e n t  P. pcstis, 2 .  coli and cowpox 
v i r u s .  It i s  a n t i c i p e t e d  t h a t ,  whcthcr  t h e  phe- 
nomonon provcs  t o  b& srrecif ic  o r  g e n e r s l  i n  z p p l i -  
c a t i o n ,  i t  vr i l lbc ncccss”r-; cvcntusll .7 t o  Gvzluatc  
v a r i n t i o n  i n  hoot  rcsponsc is 2 f u n c t i o n  of ?r;- 
h i s t o r y  cnd c o n d i t i o n  of vacc inc ;  a p e ,  cex and 
s p e c i o s  o f  h o s t ;  t;rpe and degree of r c d i a t i o n ;  and 
t ime r e l a t i o n s h i p  between i r r n d i s t i o n  and v a c c i n n t i o n .  

It should  bo o o i n t z d  out t r i t  the p r c s e n t  v i c c i n c  
of choico  f o r  g . ‘ p o s t i s  i s  sn a v i r u l e n t  l y o p n i l i z o d  
l i v i n g  c u l t u r e .  

2. i D p l i c a t i o n  of I r r c d i o t i o n  t o  Studies i n  Z x x r i -  
menta l  Epideniolor::. 

Another aim o f  t h e  study is t h e  U S E  of i r r e d i a t s d  
mizmls t o  i n c r e a s e  the s u z c c g t i b i l i t ;  of t h e  hoe t  t o  
d i 2 G G s . E  a d  thereby ,  i t  is hoped, t o  i n c r e 5 s e  t h e  t r z n s -  
n i s s i o n  r a t e .  Tnis p o r t i o n  o f  t h e  ?reject is o f  p r i m  
i n t c r e s t  t o  t i i d  Badol’ Acdio logica l  Defense Lcborr torT 
as i t  o f f e r s  opport .uni t7  t o  evp.luate t h o  res:2on?e of 
i m i i v i d u a l  host.s, 2nd o f  9opu la t ions  fol lovrin5.  i r r n d i s -  
t i o n  2nd exposure t o  r e s p i r n t o r y  infection. The y o -  
pori ail1 Inc lude  stuclics on s t r c s t o c o c c c l  i n f s c t i o n ,  - I,!, t u b z r c u l o a i s ,  - K .  pnouiionisc, and - P. p s t i e  i n -  
f c c t l o n s .  

V I .  S c i e n t i f i c  Tersonnel .  

1. V i c t o r  2 .  aond, L. D.,  T r i n l c p a l  Inves t i , ge to r  3t tke  
?I..gal i i a d i o l o g i c c l  Dofcnso LaboratorF. A . 3 . ,  U n i v e r s i t y  of 
C i l i f o r n i a  z t  Berkelcy, 1943; X.D. ,  Un ive rd  tjr of  C a l i f o r n i a  a t  
Sen F renc l sco ,  1945. On6 and one 521: y e a r s  t r a i n i n g  i n  r a a i o -  
5 i o l o g  st tho  Docner LaborEtory? of % c d i c a l  ?h;rsics, Universi t -J  
of  C L l i f o r n i i ,  Z c r k b l q .  One and one h c l f  p e r s  r e s e a r c h  ex- 
per ience  n t  the Naval Rad io log ica l  Defsnse L a b o r a t o v .  A por- 
t i o n  o f  t h e  w r k  accomplished du r ing  t h i s  t i m e  has been r e -  - 
por tcd  ns  t3DL p u b l i c s t i o n s  AD( 92) 3, xD-199( 9), 2nd AD-198X; 
o the r  work i s  i n  p r e p n r a t i o n  f o r  p u b l i c a t i o n .  .%dvancarnent t o  
cxididcc;? f o r  Ph .3 .  i n  i i ed i ca l  Phyeics hns baen g r a n t e d  D r .  
3ond by; t h e  U n i v e r s i t y  of  C a l i f o r n i o  a t  Serkz ley .  

3 o r n  i n  C a l i f o r n i a ,  30 November, 1919 
Availsbblz a t  iiRDL; Vnlancia 4-1900, Ext. 2672. 
Will devote one half tim t o  tho  p r o j e c t .  
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2 .  I. L. S h e c h e i z t c r ,  Ph.D., P r i n c i p a l  1nvcs t i ;c tor  c t  
t h e  U n i v e r s i t y  o f  C e l i f o r n i z  ct 3crkslc;r. A.B., Univcrr i  t j  
of  C o l i f o r n i e  E€ B c r k c l y  i n  1934; X.'.A.', In  Bactk i io log;  
ob te ined  et t h e  Un ivc r s l t ?  of C d  i f o r n i c  n t  Zcrkclo;r, 1935; 
Ph.D., o b t d  ncd c L t  t hc  Univsrd  t y  of  Cd i f o r n i a  a t  Zdrkcle;, 
1943. TeLiching cxpc;rii.ncc i n  bnctcriolor: ,  4 t o  5 7cca-s. 
h c t u r c r  i n  Publ ic  Hecl tn  ( B i o a c t r i c s  r-nd Epidcmio1og;r). Dr. 
S k c c l w c i s t s r  hns had 15 j - e m s  r c s c n r c h  Gx2oricncc of vihich 12 
yccrs hcvc becn s s n t  in indcpcndcnt  r c s c a r c h .  iic has  publisk- 
cd  15 pape r s  i n  a c c t c r i o l o g j .  riork rs lnt in: ;  t o  2r i ;sznt  p o j z c t  
i s  nov In  g r c p n r n t i o n  f o r  p u b l i c a t i o n .  

3 o r n  i n  % t v i n ,  1913. " s t u r a l i t i d  i n  
1939. 
n v c i l c b l c  a t  l ~ ~ u i u  Zl; I h o r n u n l l  3-3445, 
' r i l l  spcnd 3/4 time on tix p r o j G c t ,  

n 

3. hiyron 5 ;  S i l v c r i x ,  d % . 3 ~ ,  3 c c t c r i o l o g y ,  C o r n c l l ,  1937; 
i.I.S., Bac te r io logy ,  Corn , l l ,  1938; Ph.D., t o  bc t c k m  June 1950, 
Un ive r s i ty  of  C d i f o r n i -  It 3erkclcy.r. Two y e a r s  t eoch ing  JX- 
per i cncc  i n  b z c t c r i o l o g j ;  8 : w m s  r6:acrch axpc r i cnca .  Rcccnt 
c x p c r i i n c c  a t  tix U n i v i r c i t T  o f  Cd i i ' o rn i c .  undcr D r .  SzLfar5 
E lbc rg  Was c o m c r n e d  wi th  t h o  i .munochenis t ry  a r  P, D e s t i s ,  in- 
vol-r i n g  f r n c t i  o t x t  i o n ,  Sur i f  iclzt i o n  End c h n r a c t u r T z a t i o n  of mt i- 
gcns, a d  q u o n t i t c t i v s  s t u d i e s  of n n t i g e n  - antibod;? r e z c t i c n s .  

a o r n  i n  Xcw York, 1915. 
i v ? . i l > b l s  th rough XRDL, V a l s n c i c  4-1300, Ext . 
2672. 
W i l l  spend. f u l l  t i r e  on t h e  p r o j e c t .  
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This ostimcte i n c l u d e s  only t h a t  p o r t i o n  of  tho  p r o j e c t  bo 
bc c a r r i e d  out  p i x n i l ; -  st i’BDL. E s t i a a t a r  a r e  bcsed  on c o s t  
f o r  onc ;:ear, t h s  progrcm i s  t o  bcg in  1 J u l T  1950. 

S c l n r i e  s 

P r i n c i a c l  I n v e s t i g a t o r  ( V i c t o r  P. Sond, i;.D., USX) KO chcrgc  
P r i x c i y : l  3 c c t c r i o l o g i s t  (i!$ron s. Silvcrxicn, 

Ph.D.), GL-9 $4,600.30 
3 e c t e r i o l o g i s t  ( t o  b i  o b t c i n e d )  GS-7 3 j 825 -00 
T c c h n i c i x  ( B e m z t o l o  -7 Tissue  prcp:.rction)GS-5 3 , 100.00 

A n i m l  C:retakm (Lrboro r )  2 919,OO 
Technicizn (Scro loG$:  ’ u. s. Nav:- 

Pc tho log i s t  (1/5 o f  f u l l  t h e )  l,500.00 

NO chzrgc 

TOT--.L $15,944.00 

Ovcrhccd (15% 3f scl:.rics) $ 2,390.00 

Equi mi. r t  

in iz ; le  (?.ebbits, Guin2-a p i g ?  , r c t s )  1,50a.00 
mixi1 food 503.00 
;:ilsc;:lk.nncous s u p p l i e s  (Drugs, pxiil ,-.cdir c t c . )  300.00 
?:aiicelb:neous s rnn l l  equipcent  ( x g n e t i c  s t i r r c r  , 

> > i t 2  f i l t C T S  5 t c o )  750.00 

‘10T-.L $ 3,050.00 

I r r r d i e t i o n  f x i l i t i s s  , 100 hours  
zt $3.00 p c r  hour 300.00 

Trcve l  

Oni: t r i p  t 3  Cc::lp D i s t r i c h )  350.00 

TOTiL 

G R S D  TOTAL 
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