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REVIEW OF SPECIFIC PROJECT AREAS 

1. THE GENETICS CLUSTER (Drs. Carsten,  Bender and Tice)  

The work of t h i s  group was reviewed by D r s .  Miller and Neel. D r .  
Carsten's work on t h e  gene t ic  and somatic effects of tritium appeared w e l l  
planned and executed, and should meet t h e  ques t ion  of t r i t i u m  e f f e c t s  f o r  t h e  
fo r seeab le  fu tu re .  
lethals, but  t h e  necessary funding w a s  a p p a r e n t l y  not  ava i l ab le .  Dr. Tice 
presented h i s  recent  work on t h e  a b i l i t y  of inha led  benzene t o  produce Sister 
Chromatid Exchanges (SCE's) and chromosomal a b e r r a t i o n s  and t o  a f f e c t  c e l l u l a r  
p r o l i f e r a t i o n  k i n e t i c s  i n  bone marrow. A t  t h e  exposures used, t h e r e  w a s  an 
inc rease  i n  SCE's but  not  i n  chromosomal damage. 
admin i s t r a t ion  of phenobarbi ta l ,  a w e l l  known inducer  of t i s s u e  enzymes, 
chromosomal damage w a s  documented. 
p o t e n t i a l  environmental mutagen-carcinogen, and a l s o  i l l u s t r a t e  t h e  complexity 
of t h e s e  e f f e c t s ,  since t h e  sex  d i f f e r e n c e s  and phenobarbi ta l  e f f e c t  sugges ts  
t h e  observed r e s u l t s  may be due t o  t h e  a c t i o n  of benzene metabol i tes .  
Bender d i r e c t e d  most of h i s  remarks t o  c o l l a b o r a t i v e  work wi th  D r .  I s h i i  which 
extends h i s  very longstanding i n t e r e s t  i n  s p e c i f i c  k inds  of DNA l e s i o n s  and 
t h e i r  enzymatic r e p a i r  systems. S p e c i f i c a l l y ,  he  presented r a t h e r  e l a b o r a t e  
observa t ions  on t h e  e f f e c t s  of i n h i b i t o r s  of DNA s y n t h e s i s  (such as  hydroxyurea, 
novobiocin,  cyclohexamide and o t h e r s )  i n  spontaneous and u l t r a v i o l e t  induced 
SCE's in Chinese hamster c e l l s .  
t h e  sugges t ion  that SCE production (which i s  s t i l l  poorly understood) may 
involve  a DNA-gyrase l i k e  enzyme. This sugges t ion  should lead  t o  f u r t h e r  
experimentat ion.  

One could wish f o r  a b e t t e r  g e n e t i c  endpoint than dominant 

However, with t h e  simultaneous 

The f i n d i n g s  extend our  knowledge of another  

D r .  

Ou t  of t h e  p a t t e r n  of observed responses  comes 

The reviewers  f i n d  t h i s  work of g e n e r a l l y  good q u a l i t y ,  c h a r a c t e r i s t i c  of 
u n i v e r s i t i e s  w i th  a c t i v e  research  programs in t h e s e  f i e l d s .  The p roduc t iv i ty  
of a l l  t h e s e  investigators,especially i n  v i e w  of t h e  r e l a t i v e l y  small f i n a n c i a l  
support  f o r  Bender and Tice, seemed more than  adequate .  

The d i scuss ion  of f u t u r e  p l ans  l a r g e l y  revolved around D r .  Cars ten ' s  u se  
of m i l l i p o r e  f i l t e r  chambers and Bender's (and Set low's)  in v i t r o  s t u d i e s  of 
v a r i a t i o n s  i n  DNA r e p a i r  c a p a b i l i t i e s  of lymphocytes from a normal human 
popula t ion  a f t e r  a v a r i e t y  of exogenous i n s u l t s .  The former are of interest 
because they  c o n s t i t u t e  a system f o r  t h e  s tudy  of h o s t  mediated (mouse) e f f e c t s  
on human cells,  using cy togenet ic  endpoints .  
agent e f f e c t s  a s t e p  closer t o  t h e  human, a l though  t h e  l o c a t i o n  of t h e  cel ls  
wi th in  t h e  p e r i t o n e a l  cav i ty  may provide on ly  l i m i t e d  contac t  wi th  t i s s u e  
metabolism of i n t e r e s t .  D r .  Bender and D r .  Se t low's  program cal ls  f o r  quant i -  
t a t i v e  ana lyses  of Sister Chromatid Exchange and DNA repair  i n  lymphocytes 
from appa ren t ly  normal persons from t h e  g e n e r a l  popula t ion  a f t e r  cha l lenge  by 
one of f o u r  agents ,  U.V. l i g h t ,  i on iz ing  r a d i a t i o n ,  mitomycin C. ,  o r  N-Methyl 
N-Nitroso Urea. 
combination wi th  bromodeoxyuridine ( e s s e n t i a l  f o r  s t u d i e s  of SCE). The d a t a  
w i l l  be  ana lys ized  
of t h e  l'normal population" and f o r  i d e n t i f i c a t i o n  of those  ind iv idua l s  w i th  

The cel ls  br ing  t h e  s tudy of 

Each of t hese  cha l lenges  w i l l  be  made e i t h e r  a lone  o r  i n  

t o  determine t h e  d i s t r i b u t i o n  of t h e  a c t i v i t i e s  of members 

c 
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l e v e l s  of SCE o r  DNA repair  o u t s i d e  t h e  normal range. 
are i d e n t i f i e d ,  ana lyses  of fami ly  members and more d e t a i l e d  g e n e t i c  s t u d i e s  
can be undertaken. 

Once t h e s e  ind iv idua l s  

The r e s u l t s  from such a s tudy  should be of v a l u e  t o  DOE and o t h e r  
r egu la to ry  agencies  as they  c o n s i d e r  t h e  range of p o s s i b l e  responses  i n  t h e  
gene ra l  populat ion t o  environmental  contaminants. 

These t h r e e  s c i e n t i s t s  were very  concerned about t h e  impact of DOE'S 
budgetary process (with i t s  p o s s i b i l i t y  of p rec ip i ta te  d e c i s i o n s  o n . d r a s t i c  
changes i n  funding of s p e c i f i c  areas) on t h e  s t a b i l i t y  of  t h e i r  r e s e a r c h  funds 
and planning of cont inuing  p roduc t ive  research.  

2. REVIEW OF CELLULAR TOXICOLOGY AND HEMATOLOGY GROUP ( D r s .  Cronki te ,  Commerford, 
and Miller) by D r .  Finch and D r .  Nathan 

The Hematology Program under t h e  d i s t ingu i shed  l e a d e r s h i p  of Gene 
Cronki te  has undergone a major s h i f t  i n  t h e  conten t  of i ts EPA supported 
a c t i v i t i e s .  
t h e  eva lua t ion  of noxious e f f e c t s  of  environmental p o l l u t a n t s  on stem cells. 
I n t e r e s t i n g  prel iminary o b s e r v a t i o n s  on benzene damage were presented .  This 
experimental  model has t h e  c a p a b i l i t y  of q u a n t i t a t i n g  t h e  p r o l i f e r a t i v e  capac i ty  
of  t h e  s t e m  ce l l  populat ion and perhaps of d e t e c t i n g  malignant change. A 
second ingenious test s y s t e m  pe rmi t s  t h e  experimenter t o  de te rmine  whether 

i subs tances  penetrate t h e  o u t e r  membrane of the s t e m  ce l l  and t h e r e f o r e  are i n  
a p o s i t i o n  t o  e f f e c t  t h e  p r o l i f e r a t i v e  behavior of t h a t  ce l l .  I s o t o p i c a l l y  
l a b e l l e d  compounds are f i r s t  a l lowed t o  e n t e r  t h e  body. 
marrow is withdrawn and f rozen  f o r  a per iod of time and then  s t u d i e d  f o r  
colony forming capac i ty .  
r a d i a t i o n  t o  t h e  c e l l  .nucleus which i n  t u r n  is a f u n c t i o n  of t h e  p e n e t r a t i o n  
of t h e  compound i n t o  t h e  cell .  
presence of contaminating endotoxins  in components of  t h e  ce l l  c u l t u r e  media 
used t o  eva lua te  colony formation.  E f f o r t s  are also being  made t o  i s o l a t e  
s t e m  cells  in  h igher  concen t r a t ion .  All of t h e s e  s t u d i e s  b e n e f i t  by t h e  exten- 
sive background of Dr. Cronki te  and s t u d i e s  of c e l l u l a r  p r o l i f e r a t i o n .  

The Dexter type  marrow ce l l  c u l t u r e  technique  has been adapted t o  

A t  a later time, 

Any d e c r e a s e  observed is a f u n c t i o n  of  t h e  amount of 

Other p r o j e c t s  i nc lude  an  e v a l u a t i o n  of t h e  

Addit ional  'studlies undereaken b y d r .  Miller and supported..by the NIH 
are concerned wi th  t h e  r o l e  of e r y t h r o p o i e t i n  i n  r e g u l a t i n g  e r y t h r o p o i e s i s  i n  
an-ls and man, 
response wi th  minor degrees  of hypoxia i n  rats. A s e n s i t i v e  radioimmunometric 
assay  w a s  employed and agreed r a t h e r  c l o s e l y  with the polycythemic mouse 
b ioassay ,  so that methodology a p p e a r s  reasonably secure .  H e r  work has been 
c a r e f u l l y  performed and t h e  r e s u l t s  are of cons ide rab le  interest. Deta i led  
s t u d i e s  of e ry th ropo ie t in  l e v e l s  i n  man are i n  progress .  Of i n t e r e s t  is t h e  
s t a b i l i t y  of t h e  e r y t h r o p o i e t i n  level i n  normal s u b j e c t s  du r ing  the 24-hour 
per iod .  The s t u d i e s  i n  p a t i e n t s  w i t h  chronic  pulmonary d i s e a s e  may p resen t  
d i f f c u l t i e s  i n  i n t e r p r e t a t i o n  because  of t h e  mutiple  v a r i a b l e s .  
s t u d i e s  of e ry th ropo ie t in  would b e  o f  interest. 

O f  p a r t i c u l a r  i n t e r e s t - i s  t h e  lack of an i d e n t i f i a b l e  

Kine t i c  
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I n  summary, i t  is encouragelng t o  see t h e  a d a p t a t i o n  of t h i s  l a b o r a t o r y ' s  
a c t i v i t i e s  t o  t h e  needs  o f  t h e  Environmental P r o t e c t i o n  Agency. 
and h i s  a s s o c i a t e s  have made continued important  c o n t r i b u t i o n s  t o  ou r  knowledge 
of blood c e l l  physiology and would seem t o  r e p r e s e n t  a va luab le  r e source  f o r  
t h e  t o t a l  Brookhaven program. 
suppor t  than t h e  EPA w i l l  increase t h e  a t t r a c t i v e n e s s  of t h e  t o t a l  poogram for 
v i s i t i n g  s c i e n t i s t s .  

D r .  Cronki te  

Addit ional  s t u d i e s  c a r r i e d  ou t  under o t h e r  

3 .  REVIEW OF PROPOSED COAL WORKERS STUDY (proposed by D r s .  Avacedo, Susskind and 
o t h e r s )  reviewed by D r .  Bates and D r .  C r y s t a l  - 

This p ro toco l  i n v o l v e s  a beginning f e a s i b i l i t y  s tudy  of b r ing ing  a group 

The program has been planned toge the r  w i t h  Marshal l  u n i v e r s i t y  a t  
o f r e t i r e d  coa l  workers  from Vi rg in i a  t o  t h e  c l i n i c a l  f a c i l i t y  for f i v e  d a y s  
s tudy .  
West Virg in ia  and t h e  i n t e n t  is t o  pursue a somewhat abbrevia ted  p r o t o c o l  t o  
exp lo re  the  f e a s i b i l i t y  of  more d e t a i l e d  s t u d i e s .  
s tudy  is t o  relate pulmonary func t ion  tests t o  x-ray appearances and c l i n i c a l  
s t u d i e s .  
Phi lade lphia  by D r .  Robinson and Friedman by t h e  technique  of pneumomagneto- 
graphy 

The b a s i c  purpose of t h e  

The same group of miners  w i l l  be s t u d i e d  a t  t h e  u n i v e r s i t y  i n  

A t  Brookhaven t h e  i n t e n t i o n  i s  t o  do o r d i n a r y  pulmonary func t ion  tests, 
a complete work h i s t o r y  and i l l n e s s  h i s t o r y ,  contemporary s t u d i e s  of 
v e n t i l a t i o n  and p e r f u s i o n  d i s t r i b u t i o n  us ing  krypton  and xenon by t h e  technique 
a l r e a d y  published by t h i s  group of workers, and by t h e  use  of ga l l ium t o  s tudy  
evidence of an existinginflammatorycomponent. 
t o  u s e  t h e  t o t a l  body c o u n t e r  t o  s t u d y p a r t i c u l a t e c l e a r a n c e  involv ing  polys tyrene  
p a r t i c l e s . w i t h  S t ron t ium 85 .  

There is a l s o  an i n t e n t  l a te r  

The miners w i l l  b e  s e l e c t e d  in Vi rg in i a ,  i n  West V i r g i n i a ,  w i l l  a l l  be over  
t h e  age  of 35, and are expec ted  to  have moderately s e v e r e  d i s e a s e  bu t  no t  ve ry  
severe incapac i ty .  
s i n c e  i t  would b r i n g  t o  b e a r  on a small sample of miners  t h e  k inds  of techniques  
on ly  a v a i l a b l e  a t  Brookhaven. W e  had t h r e e  sugges t ions  t o  t h e  group t o  inc rease  
t he  va lue  as whole: 

The reviewers f e l t  t h a t  t h e  s t u d y  was on t h e  whole u s e f u l  

A. The f i n a l  o b j e c t i v e  should be  not  t o  s tudy  r e t i r e d  miners w i t h  t h e  kind 
of advanced d i s e a s e  these m e n  are l i k e l y  t o  have, but t o . s t u d y  a group of 
smokers and non-smokers each exposed f o r  a r e l a t i v e l y  s h o r t  t ime (about 
f i v e  years )  of underground work in the m i n e .  
t o  secure  the c o l l a b o r a t i o n  of management and unions f o r  t h a t  s tudy  which 
is l i k e l y  t o  b e  of much more i n t e r e s t  than the at tempt  t o  correlate 
d i f f e r e n t  methods of measuring incapac i ty  i n  a group of men a l r e a d y  
p a r t i a l l y  d i s a b l e d .  
examine c r i t i c a l l y  and w i t h  newly devised  too l s  the Fmpact of f i v e  years 
of underground work on m e n  who both smoke and do no t  smoke. 

E f f o r t s  should b e  made now 

The real need i n  this f i e l d ,  in our  opin ion  is t o  
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B. The method of v e n t i l a t i o n  pe r fus ion  measurement devised by t h e  workers 
of  Brookhaven i s  i n t e r e s t i n g  and t h e o r e t i c a l l y  sound bu t  i t  would be 
ve ry  important t h a t  a t  t h e  same time as it  w a s  being app l i ed  t o  t h i s  
sample of m e n ,  s imultaneous measurements were made using t h e  technique 
o f  Wagner and West devised a t  San Diego involv ing  t h e  gas chromatographic 
a n a l y s i s  of blood and a i r  a f t e r  a bo lus  con ta in ing  d isso lved  gases .  
This method is  without  hazard and doesn ' t  involve  a d d i t i o n a l  r a d i a t i o n  
dosage. 
c l inical  i n v e s t i g a t i o n .  There are t w o  r easons  why t h i s  group of i n v e s t i -  
g a t o r s  should from t h e  beginning u s e  t h i s  method i n  p a r a l l e l  wi th  t h e i r  
own us ing  t h e  i so topes .  The f i r s t  reason is that t h e  v a l i d i t y  of t h e i r  
descr ibed  method of measuring v e n t i l a t i o n  per fus ion  r a t i o  has no t  y e t  
been e s t a b l i s h e d  nor  compared w i t h  o t h e r  methods, and t h e  second reason 
is that t h e  comparison of t h e  two methods is a poin t  of major s c i e n t i f i c  
importance in its own r i g h t ,  r e g a r d l e s s  o f  which group of p a t i e n t s  were 
t o  b e  s tudied .  

It is a r e l a t i v e l y  s imple t echn ique  being widely used f o r  

C. We also f e l t  that  i t  would be  a s  w e l l  t o  o b t a i n  t h e  c o l l a b o r a t i o n  of t h e  
Department of M i n e  Safe ty  t o  determine average  dus t  levels i n  t h e  
s p e c i f i c  mines i n  which t h e  group of m i n e r s  had worked, t o g e t h e r  with 
chemical a n a l y s e s  of the c o a l  t o  which t h e y  had been exposed. 
b e  as w e l l  t o  c o l l e c t  t h i s  informat ion  a t  the s tar t  of t h e  s tudy.  

It would 

With t h e s e  suggested mod i f i ca t ions  in m i n d  we t h i n k  t h e  s tudy  should be 
a c t i v e l y  encouraged since it w i l l  show whether  o r  not  t h e  clinical f a c i l i t y  
a t  Brookhaven can b e  e a s i l y  used f o r  t h i s  k ind  of i n v e s t i g a t i o n  in t h e  f u t u r e .  
In a d d i t i o n  t h e  clinical  c o r r e l a t i o n s  they  are l i k e l y  t o  be a b l e  t o  draw w i l l  
be  o f  interest and have va lue  on their  own account .  

4. PULMONARY TOXICOLOGY GROUP ( D r s .  D r e w ,  Chanana, J o e l ,  and o t h e r s )  reviewed 
by D r .  Bates and D r .  C rys t a l  

The rev iewers  v i s i t e d  t h e  barn  t o  look  a t  t h e  resources  a v a i l a b l e  f o r  t h e  
method be ing  developed by D r .  Chanana to, c o l l e c t  cont inuously t h o r a c i c  duct  
lymph from a d u l t  sheep. This barn now has a f a c i l i t y  for making measurements 
of v e n t i l a t i o n  pe r fus ion  d i s t r i b u t i o n  i n  t h e  l i v i n g  sheep, and t h e  sheep are 
be ing  exposed t o  noxious agen t s  such a s  n i t r o g e n  d ioxide  a t  t h e  p re sen t  t i m e .  
W e  heard  cons ide rab le  d i scuss ion  of t h i s  p r e p a r a t i o n  and t h e  work p ro jec t ed  
f o r  it. D r .  Joel descr ibed  h i s  work on p a r t i c l e  absorp t ion  and also t h e  work 
he is c u r r e n t l y  doing concerned w i t h  t h e  . immunological  r e a c t i o n  i n  t h e  
i s o l a t e d  lobe  of  t h e  sheep i n  c o l l a b o r a t i o n  w i t h  D r .  Chanana. 
i n s t d l l a t i o n  of  f o r e i g n  red c e l l s  i n t o  t h e  l o b e  
t h e  s t u d y  of t h e  subsequent r e a c t i o n s .  
Shaw a t  t h i s  p o i n t  t o  desc r ibe  t h e  p o s s i b l e  u s e  of  t h i s  animal p repa ra t ion  
f o r  t h e  p u r s u i t  of h i s  enzyme s t u d i e s  concerned wi th  elastase and co l l agenase  
i n  t h e  sheep. The v i s i t o r s  found a number of  p o i n t s  t o  c r i t i c ' i z e  i n  t h e  
c u r r e n t  work i n  progress  wi th  t h e  sheep. To s o m e  ex ten t  t h i s  looked l i k e  a 
s u r g i c a l  t echnique  i n  search  of a problem, r a t h e r  than a w e l l  planned and 
c a r e f u l l y  thought ou t  s c i e n t i f i c  program t o  answer c e r t a i n  s p e c i f i c  ques t ions .  
It seemed clear t o  u s  t h a t  n e i t h e r  of t h e  p r i n c i p l e  i n v e s t i g a t o r s ,  D r .  Chanana 
and Dr. Joel, had a s u f f i c i e n t l y  broad o r  prolonged background i n  t h e  k inds  of 

Th i s  involves  
of t h e  lung wi th  

The group w a s  jo ined  by D r .  E l l i o t t  
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s t u d i e s  they were pursu ing  t o  be a b l e  t o  make a very convincing case  f o r  t h e  
k ind  of work which they  c u r r e n t l y  have i n  hand. 
be ing  used by D r .  Chanana seems t o  involve f a m i l i a r i t y  n e c e s s a r i l y  wi th  t h e  
v e r y  l a r g e  l i t e r a t u r e  on pulmonary edema and f a c t o r s  which in f luence  lymph f low 
and composition, bu t  t h e  p r e p a r a t i o n  has not  been des igned  t o  answer s p e c i f i c  
q u e s t i o n s  which have been i d e n t i f i e d  as not  being t a c k l e d  by previous 
i n v e s t i g a t o r s .  Much t h e  s a m e  might be s a i d  about t h e  s tudy  of t h e  response of 
l u n g  t o  t h e  i n s t i l l a t i o n  o f  f o r e i g n  material. 
o r i g i n a l i t y a n d  c a p a b i l i t y  of  D r .  Shaw is beyond q u e s t i o n  and i f  t h e  prepara t ion  
p rov ides  him wi th  a u s e f u l  a d d i t i o n a l  method f o r  h i s  work, i t  could, probably be 
j u s t i f i e d  on t h a t  b a s i s  alone. 

Thus t h e  s u r g i c a l  p repara t ion  

On t h e  o t h e r  hand, t h e  s c i e n t i f i c  

W e  then b r i e f l y  tou red  t h e  i n h a l a t i o n a l  tox ico logy  u n i t  and were glad t o  
f i n d  t h i s  i n  f u l l  p r o d u c t i v e  work under t h e  l e a d e r s h i p  of  D r .  Drew.  
examined t h e  p r o j e c t  be ing  done i n  c o l l a b o r a t i o n  w i t h  t h e  Thermal Insulat ' ion 
Manufacturers ,  i n  which g l a s s  f i b e r s  of t w o  d i f f e r e n t  s i z e s  are inha led  by 
rats, and a subsequent  e lectronmicroscopy s tudy  of the lungs  reveals how the  
macrophages a r e  a t t e m p t i n g  t o  d e a l  w i th  t h e s e  f i b e r s .  Very e l egan t  p i c t u r e s  
have been produced showing t h a t  w i th  l a r g e  f i b e r s  f o u r  o r  f i v e  macrophages 
a t t a c h  themselves t o  the l e n g t h  of t h e  f i b e r ,  much l i k e  a "shish-kebab", 

t h e y  look  l i k e  a bundle  of  sticks of  firewood i n s i d e  the  cell .  

We 

whereas i f  t h e  f i b e r s  are v e r y  much smaller t h e  macrophages - i n g f s t  - them and - --- 

W e  a l s o  examined work r e c e n t l y  completed on t h e  e f f e c t s  of d i f f e r e n t  
g a s e s  on normal rats and rats from t h e  hyper tens ive  co lony  (which revealed 
i n t e r e s t i n g  d i f f e r e n c e s  i n  response  no t  wholly expla ined)  and also benzene work 
done i n  c o l l a b o r a t i o n  w i t h  D r .  Tice. 
f u t u r e  work and t o  t r y  and induce  l e s i o n s  comparable t o  those of c o a l  workers 
pneumoconiosis i n  d i f f e r e n t  animals .  It is also in tended  t o  s tudy a c r o l e i n  
exposure  and si l ica exposure.  
s t u d i e s  done by D r .  D r e w  on the i n t e r a c t i o n  of s u l f u r  d i o x i d e  and benzpyrene 
since wi th  modern technology i t  is f e l t  that a b e t t e r  approach can now be 
made t o  t h i s  problem than w a s  p o s s i b l e  t e n  y e a r s  ago when t h e  work w a s  f i r s t  
done. 

It is proposed t o  work wi th  coal dust  i n  

It is also f e l t  necessa ry  t o  r epea t  some earlier 

The v i s i t o r s  no ted  that t h e  involvement of D r .  Kuschner has i n  f a c t  been 
m i n i m a l  i n  t h i s  work, since he has  been t o  t h e  l a b o r a t o r y  no more than  twice i n  
t h e  last  two yea r s .  It w a s  ou r  view t h a t  t h e  Pulmonary I n h a l a t i o n  Toxicology 
Program had got  o f f  t o  an excellent start and is a l r e a d y  doing important and 
h i g h l y  r e l e v a n t  work. It is obvious ly  d i r e c t l y  w i t h i n  t h e m a n d a t e  of the  
suppor t ing  agenc ie s  and h o p e f u l l y  w i l l  command a b a s i s  of s t r o n g  support .  
w e r e  very  much less impressed wi th  t h e  work on t h e  sheep p repa ra t ion  because 
the background knowledge of t h e  i n v e s t i g a t o r s  i n  t h a t  p r o j e c t  on t h e  lung in 
g e n e r a l  seemed t o  us t o  b e  n o t  a t  a s u f f i c i e n t l y  profound l e v l e  t o  ensure that 
u s e f u l  information is obta ined .  
need f o r  the u s e  of the c l inical  f a c i l i t y .  

We 

This group as a whole does no t  have any e x i s t i n g  



5. REVIEW OF NUCLEAR MEDICAL GROUP by Drs. A d e l s t e i n  and Sweet 

There are fou r  sub-groups i n  t h i s  d i v i s i o n  and each w i l l  be descr ibed  
In  t u r n .  

A. Medical Physics  Group (Dr. Cohn) 

T h i s  group has  been developing t h e  t o t a l  body neutron a c t i v a t i o n  a n a l y s i s  
This  h a s  been an e x c e l l e n t  program and t h e  work is  very r e l e v a n t  t o  f a c i l i t y .  

i n  v i v o  noninvasive measurements of metal c o n t e n t  of t issues.  
been s u c c e s s f u l l y  app l i ed  t o  cadmium and t o  i r o n  and the re  a r e  o t h e r  a s p e c t s  
which are being d iscussed  which would be impor tan t .  
w a s  perhaps  i n s u f f i c i e n t  c o r r e l a t i v e  work going on i n  r e l a t i o n  t o  o t h e r  
d y s f u n c t i o n s  r e l a t e d  t o  metal con ten t  d i scove red  but  t h e r e  i s  no doubt of t h e  
v a l u e  of t h e  technique being developed and its probable  f u t u r e  use fu lness .  
There is a l s o  a u s e f u l  program on n i t r o g e n  ba lance  i n  neoplas ia  but  t h i s  i s  
somewhat i n  a vacuum and t h e  v i s i t o r s  f e l t  t h a t  t h e r e  was a need f o r  o u t s i d e  
c o l l a b o r a t i o n  poss ib ly  w i t h  an o r g a n i z a t i o n  such as Sloan Ket te r ing .  
c e r t a i n l y  cons ide rab le  s t r e n g t h s  i n  t h i s  area a t  Brookhaven, bu t  co l l abora -  
t i ve  a c t i v i t i e s  need to  be  a c t i v e l y  sought  and m r k e d  on. 

It has  a l r e a d y  

The reviewers noted t h e r e  

There are 

- - . - - - . -_ __- - - - .- - - -  - - .  

The t o t a l  body neut ron  a c t i v a t i o n  a n a l y s i s  f a c i l i t y  and whole body counter  
are i d e a l  instruments f o r  suppor t  of t h e  g e n e r a l  c l i n i c a l  research  c e n t e r  e i t h e r  
t o  b e  used in  c o l l a b o r a t i o n  with Stony Brook or w i t h  o the r  i n t e r n a l  and external 
c l inical  i n v e s t i g a t o r s -  The f a c i l i t y  a t  p r e s e n t  is used pr imar i ly  f o r  t h e  
e v a l u a t i o n  of treatment i n  primary o s t e o p o r o s i s ,  f o r  changes i n  bone calcium 
secondary t o  chronic  r e n a l  d i s e a s e ,  and f o r  t h e  a n a l y s i s  of t o t a l  body n i t r o g e n  
in Cancer p a t i e n t s  (by prompt gaxmna a n a l y s i s )  f o r  t h e  development of p r o t e i n  
s p a r i n g  d i e t s  i n  c a c h e c t i c  i n d i v i d u a l s .  
b e  extended wi th  b e n e f i t  t o  s p i n a l  cord i n j u r y  p a t i e n t s ,  ra is ing p a r t i c u l a r l y  
t h e  p o s s i b i l i t y  o f  Veterans Adminis t ra t ion  suppor t .  

One wonders i f  t h i s  methodology could 
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Among o t h e r  methodologies,  Dr. Cohn's group has developed a nuc lea r  
resonance  technique f o r  measuring i r o n  content i n  t h e  h e a r t  and l i v e r  and are 
a p p l y i n g  t h i s  t o  the problem of i r o n  ove r load  in  thalassemia. 
any i n d i c a t i o n  as t o  whether o r  n o t  t h e  measured l e v e l s  would be c o r r e l a t e d  
w i t h  cardiac and l i v e r  func t ion  s t u d i e s .  

We d i d  n o t  have 

In terms of occupat iona l  exposure,  t h e y  have developed a mobile f a c i l i t y  
which can be used f o r  measuring cadmium. They are working on o t h e r  methods 
which can  be employed f o r  measuring t h e  organ  c o n t e n t s  of i ron  and s i l i c o n .  
It strikes me t h a t  i t  is important  f o r  them t o  develop exposure-concentration 
r e l a t i o n s h i p s  a long wi th  an understanding o f  t h o s e  a c t i v i t i e s  which might 
modify such r e l a t i o n s h i p s  ( f o r  example, smoking and d i e t ) .  I f  t h e s e  exposure- 
c o n c e n t r a t i o n  r e l a t i o n s h i p s  are non-l inear ,  t hen  they  might form t h e  b a s i s  for 
s e t t i n g  exposure l i m i t s ,  e i t h e r  on t h e  b a s i s  of  a b s o l u t e  exposure va lues  o r  on 
the basis of measured organ concen t r a t ions ,  the  l a t t e r  allowing f o r  b i o l o g i c  

0 
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v a r i a b i l i t y .  In  add i t ion ,  one would a l s o  l i k e  t o  s e e  t h i s  group develop 
concent ra t ion- response  r e l a t i o n s h i p s ;  f o r  example, t h e  r e l a t i o n s h i p  of cadmium 
exposure  t o  cadmium uptake i n  l i v e r  and kidney and t h e  r e l a t i o n s h i p  of cadmium 
up take  in l i e v e r  and kidney t o  renal func t ion ;  a l t e r n a t i v e l y ,  t h e  r e l a t i o n s h i p  
o f  welding a c t i v i t i e s  t o  i ron  concen t r a t ions  i n  t h e  lung  and t h e  r e l a t i o n s h i p  
o f  i r o n  concent ra t ion  i n  t h e  lung t o  pulmonary func t ion  could be explored. 

This group has focused cons ide rab ly  on t h e  development of technology 
and they  could,  wi th  p r o f i t ,  now concern themselves w i t h  an increased e f f o r t  
i n  d a t a  ga the r ing ,  p a r t i c u l a r l y  in  conjunct ion  wi th  co l leagues  i n  t h e  Medical 
Department who could he lp  wi th  f u n c t i o n a l  measurements. 
o p p o r t u n i t i e s  were missed here  t o  develop t h e  kinds of information t h a t  are 
need f o r  occupat iona l  l i m i t - s e t t i n g  and are now demanded by a r isk-conscious 
s o c i e t y .  

It would be too bad i f  

B. The Radionuclide Production Program (Dr. Richards)  

This  probram is headed by P. Richards and formerly w a s  l oca t ed  i n  t h e  
D i v i s i o n  of Applied Sciences.  It c o n s i s t s  of a number of a c t i v i t i e s :  

a) the  u s e  of the BLIP f a c i l i t y  f o r  t h e  product ion of rad ionucl ides ;  

b )  the p u r s u i t  of  radiophannaceut ical  r e s e a r c h  e s p e c i a l l y  with regard t o  
the development of ruthenium-97 rad iopharmaceut ica ls ;  and 

c) the s tudy  of the chemistry of technet ium-t in  radiopharmaceut icals .  

The BLIP program has  had s e v e r a l  i n t e r r u p t i o n s  but  seems now t o  be  s e t t l i n g  
down i n  terms of  i t s  a c t i v i t i e s ,  a l though funding is insecure  beyond 1981. 
Some of  the r ad ionuc l ides  are intended f o r  u se  o u t s i d e  of t h e  Brookhaven 
National Labora to r i e s ,  but  t r a n s p o r t a t i o n  problems have demonstrated that 
t h e s e  must be of  s u f f i c i e n t l y  long  h a l f - l i f e  f o r  t h e i r  export t o  be p r a c t i c a l .  
Some o f  t h e  r ad ionuc l ides  can b e  used most p r o f i t a b l y  w i t h i n  t h e  Brookhaven 
Labora tory  inc lud ing  t h e  l a r g e  rubidium-81-krypton-81M gene ra to r s  and short-  
l i v e d  iron-52, wh i l e  o t h e r s  lend  themselves  t o  o u t s i d e  r e sea rch  co l l abora t ion .  
It would appear  t h a t  t h i s  program would be  helped by more formal o u t s i d e  advice.  
For t h i s  reason  w e  suggest  that a medical r ad ionuc l ide  advisory group be 
e s t a b l i s h e d  t o  meet twice a year t o  review a l l  t h e  Brookhaven rad ionucl ide  
p roduc t ion  programs and t o  he lp  wi th  sugges t ions  a s  t o  the bes t  u se  of t he  
i s o t o p e  product ion  f a c i l i t y .  

With regard  t o  t h e  r e sea rch  program concerned w i t h  ruthenium-97, t h i s  
i s o t o p e  is n o t  l i k e l y  t o  a l low s t u d i e s  of a kind n o t  done a t  p re sen t  bu t  could 
b e  marg ina l ly  and perhaps even s i g n i f i c a n t l y  b e t t e r  than radiopharmaceut icals  
now l a b e l e d  with gallium-67, indium-111 and technetium-99M for t h e  same purposes. 
It is important  that  t h e  r a t e  of development of t h e s e  radiopharmaceut icals  
p a r a l l e l  i n  i n t e n s i t y  what is cons idered  s t a t e -o f -a r t  i n  terms of development 
and d i f f u s i o n .  
p o s s i b l e  and t h a t  o u t s i d e  c o l l a b o r a t i o n  be  employed i f  the populat ion mix a t  
t h e  Medical  Department a t  Brookhaven is an impediment for the t e s t i n g  and 
d i f f u s i o n  o f  t h e s e  new rad iopharmaceut ica ls .  For example: co l l abora t ion  wi th  
a p e d i a t r i c  group f o r  t h e  s tudy of Ru-HIDA; t h e  p o s s i b l e  es tabl ishment  of a 
m u l t i - i n s t i t u t i o n a l  s tudy f o r  Ru- t r ans fe r r in  i n  tumor and abscess  de t ec t ion  

It is a l s o  e s s e n t i a l  t h a t  c l i n i c a l  t r ials begin as speedi ly  as 

c 
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such as was done w i t h  gallium-67; and t h e  p a r t i c i p a t i o n  with a neuro logica l  
group such a s  D r .  Moore's a t  Stoney Brook o r  D r .  Katzman's a t  E ins te in  for 
t h e  eva lua t ion  of RuDPTA f o r  CSF f l u i d  dynamics. 

With t h e  genera l  retrenchment tak ing  p l a c e  i n  t h e  department, t h e  group 
should concent ra te  i t s  e f f o r t s  i n  areas that are unique t o  t h e  Brookhaven 
Laboratory such as t h e  development of radiopharmaceut icals  wi th  i so topes  
uniquely produced by t h e  BLIP f a c i l i t y .  

C. C l i n i c a l  Nuclear Medicine Program ( D r .  B r i l l )  

This  program is  now under t h e  d i r e c t i o n  of D r .  A.B. B r i l l  who, during t h e  
yea r ,  replaced D r .  Hal Atkins. D r .  Atkins has moved t o  Stony Brook but  spends 
one o r  two days a week in  t h e  Brookhaven Medical Department. 

The program is i n  a per iod  of t r a n s i t i o n ,  and f i r s t  w e  reviewed Dr. 
Atkins '  former program which included a number of p r o j e c t s  which, a l though of 
m e r i t ,  do not  r e f l e c t  opt imal  u t i l i z a t i o n  of p a r t i c u l a r  Brookhaven s t r e n g t h s .  
Exceptions are t h e  u s e  of t h e  rubidium-krypton gene ra to r  f o r  pulmonary func t ion  
s t u d i e s  i n  t h e  pneumoconioses (see Pulmonary r e p o r t )  and t h e  use  of manganese- 
52M i n  conjunct ion wi th  t h e  Pett-3/6 ins t rumenta t ion .  

Conversely, D r .  Brill's r e p o r t  on t h e  new d i r e c t i o n s  h e  sees f o r  h i s  
group seem t o  address  approaches t h a t  are more s p e c i f i c a l l y  designed t o  engage 
t h e  

a )  

b)  

C)  

D r  . 

BNL f a c i l i t i e s ,  e s p e c i a l l y :  

p o s i t r o n  emi t t i ng  chemistry group; 

t h e  computational f a c i l i t i e s  so s t rong  wi th in  BNL; and 

c o l l a b o r a t i v e  e f f o r t s  w i th  medical phys ics  and t h e  instrumentat ion 
d iv i s ions .  

B r i l l ' s  s t rong  background in  t h e  phys ica l  s c i ences  makes him a n a t u r a l  
l e a d e r  f o r  t h i s  group and w e  look  forward w i t h  interest t o  next  yea r ' s  review 
when w e  can see which of t h e s e  programs has been implemented. 
it is my b e l i e f  that he  has s t a r t e d  t h e  nuc lea r  medicine group i n  a new 
d i r e c t i o n  which it has s o r e l y  needed. 

I n  any event, 

W e  wish t o  commend Dr. Brill's i n t e n t i o n  t o  s t r eng then  t h e  ties between 
h i s  group and t h a t  of D r .  A. P. Wolfe i n  t h e  Department of C h e m i s t r y .  Dr. 
Wolfe's work in t h e  development of pos i t ron-emi t t ing  r a d i o i n d i c a t o r s  is of t h e  
f i r s t  rank, and he has  had t o  t u r n ,  i n  some i n s t a n c e s ,  o u t s i d e  of t h e  Labora- 
t o r y  f o r  proper  co l l abora t ion .  
w i l l  no t  be p o s s i b l e  in t h e  case of carbon-11, nitrogen-13 and oxygen-15 
because of t h e i r  very  s h o r t  ha l f - l i ves .  
Laboratory acqu i r e  a s ta te  of t h e  a r t  r ing-de tec t ion  device,  and I am pleased 
t o  l e a r n  that t h e  PETT 6 device  w i l l  be a v a i l a b l e  i n  about a year .  The 
a v a i l a b i l i t y  of t h i s  device  i n  conjunct ion wi th  t h e  cyc lo t ron  produced material 
should no t  only s t r eng then  t h e  co l l abora t ion  between D r .  B r i l l  and D r .  Wolfe 
but  a l s o  w i l l  provide o p p o r t u n i t i e s  f o r  c l i n i c a l  i n v e s t i g a t o r s  from A U I  and 
o t h e r  medical c e n t e r s  t o  coopera te  i n  t h e  types  of c o l l a b o r a t i v e  research  

This has been p o s s i b l e  us ing  flouride-18 but  

It is t h e r e f o r e  important that t h e  
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programs t h a t  have been so success fu l  in t h e  Departments of Phys ics  and 
Chemistry i n  t h e  p a s t .  If such r e l a t i o n s h i p s  can be b u i l t  up w i t h  f i r s t - r a t e  
c l i n i c a l  i n v e s t i g a t o r s  i n  t h e  medical s choo l s  t h a t  relate t o  Brookhaven, i t  
would go a long way t o  improving t h e  i n t e l l e c t u a l  environment and t h e  q u a l i t y  
of work done In t h e  Laboratory.  

D. The Radiation Therapy Group- ( D r .  Bennett and D r .  F a i r c h i l d )  

The Boron c a p t u r e  neut ron  therapy group (under R. G. F a i r c h i l d )  has 
embarked on new approaches t h a t  might o b v i a t e  former d i f f i c u l t i e s . ,  For example, 
u s e  of epi thermal  neut rons  and new agen t s  w i t h  s u b s t a n t i a l l y  improved tumor- 
to-blood r a t i o s .  
of  t h e  c e n t r a l  nervous system ( f o r  example, mal ignant  melanomas u s i n g  bora ted  
chlorpromazine). 
func t ion  of t he  tumor cells '  melanin c o n t e n t ,  t h e r e  may be some problems In  
t r e a t i n g  t h e  genera l  popula t ion  of melanoma p a t i e n t s ;  b u t  the n e c e s s i t y  of a 
b e t t e r  t reatment  of melanoma and the u s e f u l n e s s  of tumor models for boron 
cap tu re  therapy j u s t i f i e s  the e f f o r t  i n  my opinion.  

They have a l s o  begun t o  exp lo re  approaches t o  tumors o u t s i d e  

As the e f f e c t i v e n e s s  of t h i s  melanoma t rea tment  may be a 

The Proton Therapy group is under t h e  d i r e c t i o n  of D r .  G.  W. Bennett. 
Their a c t i v i t i e s  can be  d iv ided  i n t o  two  c a t e g o r i e s .  F i r s t  is t h e  e s t a b l i s h -  
m e n t  of a f a c i l i t y  f o r  t h e  treatment of intercranial tumors which i s  being 
cons t ruc ted  in conjunct ion  w i t h  N.Y.U and the Nassau County Xed ica l  Center.  
This w i l l  permit t h e  u s e  of t h e  proton beam f o r  treatment as  has been t h e  case 
a t  t h e  Harvard Cyclotron. Second, t h e  u s e  of p o s i t r o n  a c t i v a t i o n  a n a l y s i s  f o r  
producing oxygen-15 and carbon-11 -- i n  v ivo  i s  be ing  explored.  This method can 
be  used t o  determine r e g i o n a l  blood flow i n  tumors by fo l lowing  the washout of 
water- labe led  wi th  oxygen-15. In a d d i t i o n ,  w i th  a p p r o p r i a t e  i n s t rumen ta t ion ,  
i t  might allow t h e  planning of  t h e  p o s i t r o n  r a d i a t i o n  f i e l d s  in con junc t ion  
w i t h  t r ansve r se  tomographic Imaging. An e x c i t i n g  v a r i a t i o n  of t h i s  has been 
proposed by D r .  B r i l l  which i s  t o  admin i s t e r  s t a b l e  i so tope  p r e c u r s o r s  which 
could be  a c t i v a t e d  by t h e  external beam - in  -' s i t u  t h u s  i r r a d i a t i n g  tumor c e l l s  
without  damaging normal t i s s u e  that might t a k e  up t h e  tracer b u t  l i e  o u t s i d e  
of  t h e  r a d i a t i o n  f i e l d .  

These programs are s u f f i e c i e n t l y  Innova t ive  and e x c i t i n g ,  that they  should 
b e  encouraged as unique f e a t u r e s  o f  t h e  Brookhaven e f f o r t s .  

A quest ion a r o s e  as  t o  t h e  r a t i o n a l e  f o r  having r a d i a t i o n  t h e r a p y  
programs in a DOE sponsored l abora to ry .  
s t a t e d  before ,  namely that t h e s e  methods are sp in-of fs  from t h e  technology 
developed as p a r t  of  t h e  energy program a t  t h e  Laboratory,  and it is extremely 
c o s t - e f f e c t i v e  t o  have them app l i ed  t o  medical  t rea tment  purposes .  

We b e l i e v e  that t h e  reasons have been 
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COMMITTEE RESPONSE TO MAJOR GEXERIL AND POLICY QUESTIONS 

D r .  Borg's survey of problems d e a l i n g  w i t h  suppor t ing  agencies  and h i s  
review on t h e  morning of t h e  9 t h  o f  May of  t h e  f u t u r e  p o s s i b i l i t i e s  were 
a c t i v e l y  considered by t h e  Committee in i t s  d i s c u s s i o n  wi th  ind iv idua l  i n v e s t i -  
g a t o r s .  Although w e  d i d  n o t  have an oppor tun i ty  as a f u l l  committee t o  d i s c u s s  
t h e  many ques t ions  r a i s e d  i n  Dr. Borg's p r e s e n t a t i o n s  i n  d e t a i l ,  w e  d i d  have 
an oppor tuni ty  t o  d i s c u s s  certain aspects of t h e s e  problems. In  t h e  hope t h a t  
t h e s e  sugges t ions  may be u s e f u l  we t h e r e f o r e  l ist  them under t h e  va r ious  
headings i n  which they  were r a i s e d .  

1. FINANCING OF THE CLINICAL BED FACILITY 

This is a problem which t h e  V i s i t i n g  Committee has  addressed each yea r .  
We d i d  no t  cons ide r  it in d e t a i l  t h i s  year bu t  it is clear t o  u s  t h a t  t h e r e  
i s  i n e v i t a b l y  a "competition" between t h e  r e sources  n e c e s s a r i l y  devoted t o  
keeping t h i s  f a c i l i t y  open i n  its present form and t h e  necessary  secu re  funding  
which w i l l  be  needed t o  keep t h e  b e s t  members of  t h e  r e sea rch  group on a 
s e c u r e  foundat ion.  W e  f e e l  t h a t  i t 's  important  t h a t  an o u t s i d e  committee 
should look s p e c i f i c a l l y  a t  t h i s  ques t ion  a t  t h i s  po in t  of time, when it  should 
be p o s s i b l e  t o  d e f i n e  very p r e c i s e l y  t h e  f u t u r e  r o l e  of Stonybrook i n  r e l a t i o n  
t o  t h e  c l i n i c a l  f a c i l i t y .  That medical  school  should now have developed its 
programs t o  a s u f f i c i e n t  e x t e n t ,  and t o  have g e n e r a l l y  completed i t s  f a c u l t y  
recru i tment  so t h a t  t h e  whole q u e s t i o n  can now be addressed again.  
recommend that  t h e  trustees establish an ad hoc adv i so ry  committee only  on 
t h e  c l i n i c a l  f a c i l i t y  a t  Brookhaven and i ts  f u t u r e  funding and u s e .  
recommend t h a t  such a committee should i n c l u d e  a s e n i o r  admin i s t r a to r  of a 
major and r e s e a r c h  h o s p i t a l  on t h e  e a s t e r n  seaboard,  a Brookhaven t r u s t e e ,  
a member of t h e  V i s i t i n g  Committee (we would recommend Pro fes so r  David Nathan 
for t h i s  p o s i t i o n )  and two o t h e r  d i s t i n g u i s h e d  c l i n i c a l  i n v e s t i g a t o r s  w i th  
exper ience  i n  t h e  management of r e s e a r c h  c l i n i c a l  beds. 
of people  come t o  mind i n  t h i s  l a t t e r  ca t egory  and p o s s i b l y  Professor  Tosteson 
who worked a t  Brookhaven a t  one  p o i n t  might be cons idered  a s u i t a b l e  choice.  
The mandate would be t o  adv i se  t h e  T r u s t e e s  on t h e  f u t u r e  use of t h e  c l i n i c a l  
f a c i l i t y  a t  Brookhaven. 

I 
We 

W e  would 

A number of p o s s i b i l i t i e s  

In our  opin ion  i t  would b e  necessa ry  t o  convene a meeting of t h e  Medical 
Research Group a t  Brookhaven w i t h  t h e  heads of departments  a t  Stonybrook Or 
d i v i s i o n s  of departments  f o r  a f u l l  p re l imina ry  d i s c u s s i o n  of i d e n t i f i e d  
o p p o r t u n i t i e s ,  e x i s t i n g  c o l l a b o r a t i o n ,  and p o s s i b l e  f u t u r e  use.  W e  found no 
ev idence  t h a t  t h a t  kind of f a r  ranging  d i s c u s s i o n  had so f a r  occurred.  
f e e l  t h a t  it is e s s e n t i a l  t h a t  d i s c u s s i o n  should be  s t r u c t u r e d  wi th  t h e  Brook- 
haven group on t h e  one hand and the Stonybrook group on t h e  o t h e r  i n  advance 
of t h e  meeting of t h e  advisory  committee which w e  have recommended. There are 
reasons t o  sugges t  t h a t  t h e  f u t u r e  c o l l a b o r a t i v e  use  of t h e  Brookhaven f a c i l i t y  
might indeed be expanded; however i t  is  e s s e n t i a l  t o  e s t a b l i s h  po l i cy  lines 
t o  determine whether t h i s  r e a l l y  invo lves  the p rov i s ion  of an acc red i t ed  h o s p i t a l  

W e  
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a t  Brookhaven, or whether some s i m p l e r s t y l e o f  f a c i l i t y  might not  meet t he  
needs of t h e  e x i s t i n g  r e s e a r c h  group and poss ib ly  a l so  t h e  Stonybrook group a s  
w e l l .  

THE INVOLVEMENT OF BROOKHAVEN IN ENVIRONMENTAL HEALTH PROJECTS AND THE 
ESTABLISHMENT OF MAJOR ENVIRONMENTAL HEALTH SCIENCE CENTER 

D r .  Borg expla ined  t o  t h e  committee h i s  problem i n  r a i s i n g  funding t o  
g e t  a c o r e  g ran t  f o r  t h e  Brookhaven Department and e s t a b l i s h  t h e  r e l evan t  
r e s e a r c h  groups as  an environmental cen te r .  
V i s i t i n g  Committee that, a l though  t h i s  might e v e n t u a l l y  become a more f e a s i b l e  
o b j e c t i v e ,  it was ext remely  d i f f i c u l t  t o  pursue it as a singleminded o b j e c t i v e  
a t  t h i s  po in t  of time. It is clear from our  review o f  t h e  i n d i v i d u a l  p r o j e c t s  
that some s t rong  areas n a t u r a l l y  f a l l  d i r e c t l y  i n t o  such  a p r o j e c t  development. 
We a g r e e  that t h e  strong sections of t h i s  r e s e a r c h  should  b e  developed a s  much 
as p o s s i b l e  as it  would b e  good po l i cy  t o  expand and develop t h e  middle 
s t r e n g t h  of t h e  q u a l i t y  s c i e n t i f i c  work i n  areas c l o s e l y  r e l a t e d  t o  the de- 
c l a r e d  mandates of  t h e  a g e n c i e s .  
t o  e s t a b l i s h ,  ( th rough t h e  c o r e  g ran t  process)  an environmental  h e a l t h  sciences 
center u n t i l  t h e  envi ronmenta l  work has been b e t t e r  e s t a b l i s h e d .  It is a l s o  
e s s e n t i a l  i n  our v i e w  t o  r ecogn ize  that t h e  work o f  some groups,  i n  p a r t i c u l a r  
amongst t h e  work reviewed by D r .  Cronkite,  be p r o t e c t e d  and funded r ega rd le s s  
o f  whether or no t  it seems t o  f i t  w e l l  i n t o  such a n  overall concept.  Perhaps 
a more p r o f i t a b l e  approach would be t o  r eques t  that the agencies ,  p a r t i c u l a r l y  
t h e  Department of Energy, should throw major suppor t  hehind certain new lines 
of  r e s e a r c h  a t  Brookhaven. 
a p p l i c a t i o n  would serve t h e  purpose D r .  Borg i d e n t i f i e d  as be ing  needed t o  
c o n s o l i d a t e  t h e  program a s  a whole. This p o s s i b i l i t y  i s  explored i n  t h e  next  
sect ion .  

It w a s  t h e  gene ra l  view of t h e  

We doubt however that it w i l l  prove f e a s i b l e  

The c o r e  funds a v a i l a b l e  through such a major 

OCCUPATIONAL HEALTH RESEARCH 

It may be  h e l p f u l  t o  emphasize that t h e r e  is a world of  s c i e n t i f i c  
l a b o r a t o r y  r e sea rch ,  s c i e n t i f i c  j o u r n a l  pub l i ca t ion ,  etc. on t h e  one hand, and 
a world of Workers' Compensation Boards, working environment,  and i n d u s t r i a l  
and union exper ience  i n  re la t ion t o  a c t u a l  c o n d i t i o n s ,  on the o the r .  It is 
d i f f i c u l t  t o  form a b r i d g e  between those  t w o  worlds.  Th i s  might be achieved 
through a s t r u c t u r e d  approach by t h e  members o f  the  Brookhaven group t o  depart-  
ments such as t h e  one a t  M t .  S i n a i  i n  New York which s p e c i a l i z e  in the f i e l d  
work of Occupational Health Medicine, and have e x t e n s i v e  and experienced 
ep idemiologica l  backup. 
e s t a b l i s h  t h e  l a r g e  group of people  requi red  f o r  the "within indus t ry"  footwork 
r e q u i r e d  t o  do active research i n  that segment, b u t  on t h e  o t h e r  hand t h e  
r e sources  now being deployed a t  Brookhaven might b e  ex t remely  w e l l  u t i l i z e d  
w i t h  cont inuous c o n s u l t a t i o n  w i t h  t hose  doing t h e  f i e l d  work who know where the 
problems are. 

It seems t o  be too  d i f f i c u l t  f o r  Brookhaven t o  

A t y p i c a l  example o f  t h i s  kind of oppor tuni ty  is provided by c a r e f u l  
r ead ing  of  t h e  review of  the Department of Energy 'Research on Human Health 
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E f f e c t s  of Low Doses of Ioniz ing  Radiat ion '  publ ished by the  National 
Research Council. This  r e c e n t  review (1980) by a d is t inguished  committee of 
t h e  Nat ional  Academy of Science of  t h e  DOE Research Program emphasized that 
t h e  p r i n c i p l e  o b j e c t i v e s  of t h e  t o t a l  r e s e a r c h  program "include t h e  determin- 
a t i o n  of r i s k s  from exposure t o  ex te rna l  r a d i a t i o n  from i n t e r n a l l y  depos i ted  
rad ionucl ids  and t h e  u s e  of t h i s  information i n  t h e  development of s tandards  
t o  p ro tec t  t h e  h e a l t h  of nuc lea r  workers a t  DOE and r e l a t e d  f a c i l i t i e s  and of 
t h e  populat ion a t  large".  I n  t h e i r  review of t h e  only p r o j e c t  funded by DOE 
which bears  d i r e c t l y  on t h e  problem of uranium miner mor t a l i t y  (see pp. 39 - 
4 1  of t h i s  r epor t )  they  are c r i t i ca l  of t h e  f a c t  t h a t  t h e r e  is very l i t t l e  
coordinated r e sea rch  on t h e  h e a l t h  of uranium miners.  It seems t o ' t h e  Chairman 
of t h e  Committee t h a t  Brookhaven has  a unique oppor tuni ty  t o  c o n t r i b u t e  t o  t h i s  
by s tudying t h e  e f f e c t s  of inhaled radon daughters  on carc inogenes is  i n  r a t s  
in t h e  new pulmonary i n h a l a t i o n  f a c i l i t y .  D r .  Drew s t a t e d  t h a t  he would e a s i l y  
be a b l e  t o  do t h i s  work which r e q u i r e s  exposure f a c i l i t i e s  ou t  of t h e  range of 
most u n i v e r s i t y  departments .  
p re sen t  time is a r e s u l t  of a r e sea rch  program conducted by t h e  French Nuclear 
Energy Authority.  It i s  q u i t e  c l e a r  that t h i s  work must be g r e a t l y  extended 
and has d i r e c t  r e l evance  t o  t h e  s tandard s e t t i n g  process  f o r  radon daughters  
which is t h e  main underground carcinogenic  hazard encountered by miners.  
sugges t ion  he re  would be t h e  fol lowing aggres s ive  approach t o  DOE: 

The only rat exposure d a t a  a v a i l a b l e  a t  t h e  

Our 

A. To poin t  o u t  i n  s t r o n g ,  b lunt  terms that t h e  review published by DOE 
i n d i c a t e s  t h e  need f o r  major expansion of t h a t  work in r e l a t i o n  t o  
radon daughters .  

That only Brookhaven can  quick ly  e s t a b l i s h  t h a t  work and ge t  it s t a r t e d .  B. 

C. That t h e  work should command major longterm support  f o r  t h e  pulmonary 
i n h a l a t i o n a l  c a p a b i l i t y  and t h a t  t h i s  suppor t  should be immediately 
forthcoming. 
a weakness i n  t h e  Department of Energy's r e sea rch  program as a whole 
( o r  u se  a weakness i d e n t i f i e d  by i t s  reviewing committee as here)  and 
then seek t o  punch a major research  e f f o r t  through t h i s  de f i c i ency .  
accru ing  funds,  which c e r t a i n l y  should be major, could be used f o r  t h e  
k inds  of purposes f o r  which t h e  core  g r a n t  concept i s  sought by D r .  Borg. 
I n  o t h e r  words, a n  a l t e r n a t i v e  s t r a t e g y  t o  t r y i n g  t o  develop a coherent  
philosophy i n  t h e  absence of a s t rong  s c i e n t i f i c  pro tocol ,  would be t o  
i d e n t i f y  weakness and d e f i c i e n c i e s  i n  t h e  Department of Energy's program 
and design a punch i n t o  those  d e f i c i e n c e s  wi th  very s t rong  f i n a n c i a l  
backing. 

The e s s e n t i a l  philosophy h e r e  is t o  i d e n t i f y  very c l e a r l y  

The 

4 .  W e  have ind ica t ed  i n  t h i s  r e p o r t  c e r t a i n  i n d i v i d u a l  areas where Brookhaven in  
ou r  view should t a k e  t h e  i n i t i a t i v e  in s t r u c t u r l n g  contac t  between i t s  workers 
and o t h e r s  i n  t h e  f i e l d .  
on s p e c i f i c  t o p i c s  
haven and by t h o s e  o u t s i d e  t o  d i s p l a y  t h e  p o s s i b l e  i n t e r d i g i t a t i o n  between 
them. 
t h e s e  w e r e  i n  areas not  a l r e a d y  s u f f e r i n g  from a s u r f e i t  of conferences,  
symposia, t a s k  f o r c e s ,  etc. It is  our  gene ra l  view t h a t  t h e  Brookhaven group 

A u s e f u l  way of doing t h i s  is t o  sponsor workshops 
w i t h  a planned series of p re sen ta t ions  by those  a t  Brook- 

This would be a u s e f u l  s t e p  but  care would have t o  be exerc ised  t h a t  
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s e e k  mechanisms f o r  such more e f f e c t i v e  i n  r e l a t  ionship adn take  
i n i t l a t i v e  t o  f o s t e r  them r a t h e r  than  expect  them t o  occur by accident  o r  
n a t u r a l l y .  
D i r e c t o r  of t h e  Medical Department. 

We t h i n k  t h i s  kind of program should be an a c t i v e  concern of t h e  

mus 

It w a s  of s i n g u l a r  he lp  t o  t h e  Chairman t o  be made. aware i n  March of t h e  
problems which t h e  Department w a s  con f ron t ing  t h i s  year  and t h e  e f f o r t s  being 
made by D r .  Borg t o  d e a l  wi th  t h e s e  i s s u e s .  The V i s i t i n g  Committee would l i k e  
t o  emphasize t h e  p a r t i c u l a r l y  d i f f i c u l t  s i t u a t i o n  wi th  which D r .  Borg has had 
t o  d e a l ,  and t h e  d i f f i c u l t i e s  of r e o r i e n t i n g  t h e  work of t h e  Department in t h e  
l i g h t  of t h e  interagency complexi t ies  which are now confronted and t h e  problem 
o f  longterm budget s ecu r i ty .  W e  hope that t h e  va r ious  comments w e  have been 
a b l e  t o  make t h i s  year may be of some a s s i s t a n c e  t o  him i n  dea l ing  with these  
problems. All t h e  Committee is very  indebted t o  D r .  Borg and t o  Individual  
members of h i s  Depar tment  f o r  t h e  f r ankness  and freedom wi th  which they 
d iscussed  t h e i r  research  programs and the work of t h e  Department as a whole. 
Without t h e  oppor tuni ty  f o r  such exchanges between t h e  Committee and t h e  active 
r e s e a r c h  workers in t h e  Department i t  is u n l i k e l y  that t h e  advice  of t h e  V i s i t i n g  
Committee can be of much va lue  t o  t h e  Department as a whole o r  t o  t h e  Trustees.  

6. This r e p o r t  has  been e d i t e d  and reviewed by a l l  members of t h e  Committee. 
All o f  t h e i r  p roposa ls  f o r  change have been incorpora ted  in t h i s  f i n a l  d r a f t .  

2 

W e  would l i k e  t o  draw t o  t h e  a t t e n t i o n  o f -  t h e  Trus t ees  t h a t  t h i s  year the  
V i s i t i n g  Committee followed a r a t h e r  d i f f e r e n t  program as compared t o  previous 
y e a r s ,  which enabled Indiv idua l  members of t h e  Committee t o  meet with 
i n d i v i d u a l  i n v e s t i g a t o r s  f o r  long enough t o  o b t a i n  cons iderable  Ins ight  i n t o  
t h e  p o t e n t i a l  and o b j e c t i v e s  of t h e  r e s e a r c h  program i n  those  areas. 
would l i k e  t o  stress that t h i s  may o r  may n o t  be an  appropr i a t e  method of 
p rogres s  i n  f u t u r e  years .  However, it is an  important a spec t  of planning t h e  
yea r  t o  consu l t  w i th  t h e  Chairman of t h e  Medical Department a couple of months 
in advance of t h e  meeting of t h e  Committee so t h a t  they  may decide t h e  program 
which would b e s t  f u l f i l l  t h e  o b j e c t i v e s  of  t h e  V i s i t i n g  Committee, t h e  Depart- 
m e n t ,  and t h e  Trustees in any i n d i v i d u a l  year .  Members of t h e  Committee 
g e n e r a l l y  found t h i s  year t h a t  t h e  exper ience  of t h e  v i s i t  was more s a t i s f a c t o r y  
f o r  them than  had been t h e  case In  t h e  p a s t ,  but  i t  w i l l  be necessary t o  vary 
t h e  format In d i f f e r e n t  years  in r e l a t i o n  t o  t h e  problems or objec t ives  which 
are i d e n t  i f  l ed .  

We 
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