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USAF School of Aerospace Medicine (AFSC) 
Brooks A i r  Force Base, Texas 78235 

Minutes o f  the US& SAM Research C o m i t t e e  

15 Feb 1967 

1. Place: Bldg 170, Brooks AFB, Texas 

2 .  T i m e :  0900 

3. Chairman: D r .  Hans G. Clamann 

4. Members p r e s e n t :  D r .  Hans G. Clamann, Chairman 
Col Timothy J. O'Leary 
Col F r i t z  M. G. Holmstrom 
L t  Col I r v i n g  Davis, Recorder  

Members absent :  D r .  B i l l y  E. Welch 
L t  Col Terence F. McGuire 

Attendees:  L t  G e r a l d  R. BenedictlSMSP 

5. Proposed RDT&E p r o t o c o l  reviewed (see a t c h  1): 

a. u: Human r a d i a t i o n - s e n s i n g  s tudy.  

b. P r i n c i p a l  i n v e s t i g a t o r  and r e s p o n s i b l e  med ica l  o f f i c e r :  Capt 
Lewis J. H e l l e r s t e i n .  

C. Techn ica l  o b j e c t i v e :  t o  provide o b j e c t i v e  d a t a  on the  a b i l i t y  
of humans t o  s e n s e  i o n i z i n g  r a d i a t i o n .  

d .  Discussions:  D r .  Clamann d iscussed  t h e  purpose of t he  proposed 
r e s e a r c h .  He ampl i f i ed  t h a t  r e p o r t s  i n  t he  l i t e r a t u r e  over  the  time t h a t  
x - r a d i a t i o n  has  been used a s  a d i a g n o s t i c  t o o l  have f a i l e d  to  provide an 
answer whether humans a r e  a b l e  to  sense t h e s e  i o n i z i n g  r a d i a t i o n s .  He 
noted t h a t  t h e  r e q u e s t  d i d  n o t  r e q u i r e  any s p e c i a l  human s u b j e c t s ,  b u t  
t h a t  t h e  source  o f  v o l u n t e e r s  would come from t h e  c o n s u l t a t i o n  p a t i e n t s  
a r r i v i n g  a t  USAFSAM. F i n a l l y ,  Dr. Clamann remarked on the  experimental  
d e s i g n  p rov id ing  f o r  sham exposures o f  the  p a t i e n t s  w i th  n e i t h e r  the  
p a t i e n t s  nor  t he  i n t e r v i e w e r s  being aware o f  t he  t r u e  i r r a d i a t i o n .  Col 
Holmstrom que r i ed  whether t h e  experimental  p rocedure  might lengthen  t h e  
TDY s t a y  of  t h e  p a t i e n t s .  A f t e r  c a r e f u l  c o n s i d e r a t i o n  of t he  p r o t o c o l ,  
i t  was agreed t h a t  t h e  experimental  time requirements  f o r  each vo lun tee r  
p robab ly  would n o t  l e n g t h e n  TDY p e r i o d s .  Col Davis pointed o u t  t h a t  t he  
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l e t t e r  from Col B a l l i n g e r  r e f e r r e d  the proposed p r o t o c o l  t o  the  Research 
Committee f o r  i t s  approval  because  o f  t h e  dark  adaptometry parameter  i n  
t h e  s tudy .  A f t e r  some d i s c u s s i o n  by Committee members, i t  was agreed 
t h a t  t h e  proposed p r o t o c o l  r e q u i r e d  approval  o f  the Research Committee 
because o f  t h e  u s e  o f  human v o l u n t e e r s  and n o t  s o l e l y  w i t h  r ega rd  t o  the  
da rk  adaptometry parameter .  Col Davis suggested t h a t  t h e  p a t i e n t  i n f o m a t i o n  
l e t t e r  d ra f t ed  by Cape H e l l e r s t e i n  b e  r ev i sed  t o  provide  more e x a c t  
i n fo rma t ion  t o  t h e  p a t i e n t  and p r o s p e c t i v e  vo lun tee r ,  a t  t h a t  l e v e l  o f  
unders tanding  a l igned  w i t h  t h e  n o n - s c i e n t i f i c  background of t h e  c o n s u l t a t i v e  
p a t i e n t s .  The Committee d i s c u s s e d  t h e  p a t i e n t  in format ion  l e t t e r  and agreed 
t h a t  t h e  p r i n c i p a l  i n v e s t i g a t o r  should  r e v i s e  i t s  c o n t e n t s .  l b o  r e v i s i o n s  
t h a t  should be inc luded  a r e  ( a )  an i n d i c a t i o n  t o  the  p a t i e n t  t ha t  the 
t ime r equ i r ed  f o r  t h e  comple te  t e s t  t o  be run would be approximate ly  1 1 / 2  
hours;  and (b) a s t a t e m e n t  t h a t  t h e  procedures  t o  be fol lowed c o n s t i t u t e  
no hazards  whatsoever t o  t h e  p a t i e n t .  
p e r t i n e n t  t o  t h e  proposed expe r imen ta l  des ign .  Th i s  q u e s t i o n  asked what 
va lue  would be made o f  d a t a  r e c e i v e d  from p a t i e n t s  i f  a p a t i e n t  were t o  
say  t ha t  a l l  o f  t h e  x- ray  exposures  ( 4  sham and 1 t r u e )  were a l l  cons idered  
as t r u e  exposures by t h e  p a t i e n t .  This  q u e s t i o n  l ed  t o  a query  as to  
whether t h e  p r i n c i p a l  i n v e s t i g a t o r  had a v a i l e d  h imsel f  t o  SAM Biometr ics  
f o r  c o n s u l t a t i o n .  The Committee ag reed  t h a t  t h e  p r i n c i p a l  i n v e s t i g a t o r  
should c o n s u l t  w i t h  Biometr ics  i n  o r d e r  t o  p rov ide  a p p r o p r i a t e  s t a t i s  t i c a l  
des ign  t o  t h e  expe r imen ta l  p r o t o c o l .  F i n a l l y ,  Conunittee members examined 
and agreed t h a t  t h e r e  were no haza rds  a s s o c i a t e d  w i t h  the  p r o t o c o l .  

Col O'Leary r a i s e d  a q u e s t i o n  

e .  Committee a c t i o n :  C o n s i s t e n t  w i t h  the  recommendation o f  t h e  
SAM Research Committee r e l a t e d  t o  r e v i s i o n  o f  the  p a t i e n t  i n fo rma t ion  l e t t e r  
and c o n s u l t a t i o n  w i t h  SAM Biomet r i c s ,  t he  Committee unanimously approves t h e  
u s e  of human v o l u n t e e r s  f o r  the proposed RDT&E pro toco l .  

6. Proposed RDT&E p r o t o c o l  reviewed ( see  a t c h  21: 

a .  - T i t l e :  Hypogravics i n v e s t i g a t i o n s .  

b. P r i n c i p a l  i n v e s t i g a t o r  and r e s p o n s i b l e  medical  o f f i c e r :  Capt 
Bernard S. Morse. 

c.  Technica l  o b j e c t i v e s :  

(1) To q u a n t i t a t e  t h e  r a t e  o f  e r y t h r o p o i e s i s  d u r i n g  bed res t  wi th  
t h e  a p p l i c a t i o n  o f  f e r r o k i n e t i c s .  

(2)  To t e s t  methods and t e c h n i c s  f o r  t r a c e  me ta l  ba l ance  s t u d i e s .  
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d .  Discussions:  A f t e r  a rev iew by D r .  Clamann of t he  proposed 
exper imenta l  p ro toco l  Committee members d iscussed  t h e  exper imenta l  des ign ,  
t h e  a p p l i c a t i o n  o f  bed r e s t  s t u d i e s  t o  MOL and t h e  hazards  t h a t  might  b e  
a s s o c i a t e d  w i t h  t h e  experiment.  Col Holmstrom po in ted  o u t  t h e  r e l evancy  
o f  t h e  experimental  a r e a  t o  t h e  MOL Program and the  need f o r  more d a t a  
on t h e  q u a n t i t a t i v e  r e l a t i o n s h i p s  between e r y t h r o p o i e s i s  and energy 
expendi tures .  It was po in ted  o u t  t h a t  t he  proposed e x e r c i s e  programs 
would provide  q u a l i t a t i v e  in fo rma t ion  a s  t o  energy expend i tu re s ;  t h a t  
i s ,  h igh  and low a c t i v i t y .  It was suggested t h a t  a t t empt s  t o  q u a n t i t a t e  
t h i s  e x e r c i s e  parameter  would p r o v i d e  v i t a l  in format ion  t o  t h e  MOL Program. 
Committee members d i scussed  r e s u l t s  o f  prev ious  hypogravics  s t u d i e s .  It 
was agreed t h a t  f u r t h e r  rev iew and c l a r i f i c a t i o n  by the  r e s p o n s i b l e  SAM 
s t a f f  members would need t o  be pursued be fo re  more d e f i n i t i v e  q u a n t i t a t i v e  
exper imenta t ion  a p p l i c a b l e  t o  t h e  MOL could be genera ted  w i t h i n  t h e  SAM. 
Committee members cons idered  t h e  hazards  a s soc ia t ed  w i t h  bed r e s t  s t u d i e s  
and w i t h  the  u t i l i z a t i o n  o f  i s o t o p i c  e lements .  The Committee accepted  
t h e  s t a t emen t  o f  the  p r i n c i p a l  i n v e s t i g a t o r  t h a t  t h e  cumulat ive doseaof  
r a d i a t i o n  was w e l l  below t h e  accep ted  lower l i m i t  o f  r a d i a t i o n  exposure .  
F u r t h e r ,  the  Committee upon examinat ion  found no o t h e r  undue haza rds  
a s s o c i a t e d  wi th  the  exper imenta l  p r o t o c o l .  

e .  Committee a c t i o n :  The Committee unanimously approves the u s e  o f  
human vp,lunteers f o r  the proposed RDT&E p r o t o c o l .  - 

I R V I N G  dL7*sLd D A V I S / L t  Col, USAF, BSC 
Recorder 

APPROVED: 

HANS G. C , M. D.  
Chairman 

2 Atch 
1. SMBR L t r ,  7 Feb 6 7 ,  w/ 1 Atch 
2. SMKI L t r ,  8 Feb 67 

MC 
ommander USAF School o f  Aerospace Medicine 
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DEPARTMENT OF T H E  AIR F O R C E  

BROOKS A I R  FORCE BASE. TEXAS 78235 
USAF SCHOOL OF AEROSPACE M E D I C I N E  ( A F S C )  

7 FLB 1367 

w u m r  Human Radiation- Sens ing Abi 1 i ty 

ro SMB;-+Y 
M G  

1. The question of the ability of some humans to sense ionizing radia- 
tion has, over the years, been viewed as a medical curiosity with articles 
pro and con appearing from time to time. Recent work on animals appears 
to validate the radiation-sensing ability of at least 501112 animals to 
detect very low dose rates. The obvious value of this sensing if it 
could be done by man goes without saying. 

2 .  After discussions with the people in SMKR, it was determined that 
on the average several po-rsons daily come in as reEerrals for head and/or 
sinus x-rays and that the x-ray machine could be operated in such a way 
as to produce a sham exposure. Further discussions lead to considera- 
tion of the attached protocol which is being submitted to the Human Re- 
search Comittee as subject to its approval because of the addition of 
Item 3 to the protocol. 

1 Atch 
Protocol for Proposed Study 



Pro toco l  for Human I r r a d i a t i o n - S e n s i n g  Studv 

1. 
v i s i o n  and no th ing  i n t e r f e r s  w i t h  t h e i r  t ime i n  x-ray. 

2 .  The p a t i e n t  is m e t ,  g iven P a t i e n t  Informat ion  Form, and asked  i f  he  
w i l l  vo lun tee r  f o r  t h e  s t u d y  and i f  h e  h a s  any f u r t h e r  q u e s t i o n s .  

3. F i r s t  dark  a d a p t o m t r y  curve .  

P a t i e n t s  a r e  s e l e c t e d  so t h a t  they  have no qomplaints  r e f e r a b l e  t o  

a. P a t i e n t  i s  given i n s t r u c t i o n s  on how t o  respond t o  t h e  dark 

b. P a t i e n t  dazz led  for f i v e  ( 5 )  minutes by t h e  b r i g h t  l i g h t .  
C. Curve p e r f o r r e d  (25 minu tes ) .  

a d a p t o m t e r .  

4. P a t i e n t  ? repared  f o r  Townes View. Five procedures  a r e  2erformed. One 
of t h e s e  procedures  is t h e  r o u t i n e  x-ray which he needed;  t h e  o t h e r  f&r 
a r e  sham x-ray p rocedures ,  mimicking i n  every way p o s s i b l e  t h e  t r u e  x-ray 
procedure  except  t h a t  no  v o l t a g e  w i l l  c r o s s  t h e  x-ray tube. The x-ray 
t e c h n i c i a n  w i l l  determine w h i c h  is t o  be t h e  t r u e  x-ray b7  a random t a b l e .  
The i n t e r v i e w e r  who w i l l  n o t  know which is t h e  t r u e  x-ray w i l l  ask t h e  
p a t i e n t  which t h e  p a t i e n t  t hough t  t o  be t h e  t r u e  x-ray and why. 
w i l l  be  accepted ,  

5. The columnator l i g h t  is p e r m i t t e d  t o  go o f f  be fo re  t h e  sequence is 
s t a r t e d .  The red  f luo roscopy  l i g h t  remains of f  a l l  t h e  t i m e .  

6 .  The tube  is d i r e c t e d  toward  t h e  s h i e l d e d  w a l l ,  and p a t i e n t .  who remains 
i n  t h e  T m e s  View p o s i t i o n ,  is aga in  asked t o  r e p o r t  which was a t r u e  x-ray 
Out of f i v e  procedures .  
tube is d i r e c t e d  t o  t h e  w a l l .  Th i s  acts a s  a c o n t r o l  for e x t r a n e o u s  f a c t o r s .  
The s h o t  taken  is aga in  random, and t h e  i n t e r v i e w e r  a g a i n  does n o t  know the  
c o r r e c t  sho t .  T h i s  p h a s e  may precede  #4 s o  a s  t o  p r e c l u d e  a r t i f a c t s  of order .  

7. 
( i f  i n d i c a t e d )  are taken .  

8. Second dark a d a p t o m t r y  curve  is ob ta ined  a f t e r  f i v e  minu tes  of 
d a z z l i n g  . 
9.  P a t i e n t  is thanked f o r  h i s  coope ra t ion .  

10. Any o t h e r  x-rays r e q u i r e d  by t h e  p a t i e n t  are taken .  

11. I n  o r d e r  t o  be s u r e  t h e r e  i s  no  c o n s i s t e n t  change from t h e  first curve 
t o  t h e  second,  some p a t i e n t s  w i l l  r e c e i v e  no x-rays b e f o r e  second adaptornetry 
curve .  

Any reason 

The p a t i e n t  shou ld  n o t  n e c e s s a r i l y  know t h a t  t h e  

Remainder of x-rays r e q u i r e d  i n  t h e  p a t i e n t ' s  s k u l l  and s i n u s  s e r i e s  

2 Feb 6 7  



P a t i e n t  Informat ion  

Dear P a t i e n t  

You have been s e l e c t e d  as e l i g i b l e  t o  p a r t i c i p a t e  i n  a coopera t ive  s t u d y  on 
man's s e n s o r y  f u n c t i o n ,  There are  c e r t a i n  t h i n g s  you should know about  t h e  
s t u d y :  

1. The tes t  w i l l  t a k e  about 45 minutes e x t r a  of your  t i m e .  

2 .  The t e s t  has n o t h i n g  t o  do w i t h  your  medical  e v a l u a t i o n  e x c e p t  
t h a t  i t  t a k e s  advantage o f  t h e  f a c t  t h a t  you are t o  have x-rays 
taken. 

3. The x-rays you r e c e i v e  a r e  r e q u i r e d  by your  doc tors  f o r  t h e i r  
e v a l u a t i o n s .  
may be t h a t  you w i l l  r e c e i v e  none d u r i n g  t h i s  s tudy  s o  a s  t o  act  
as a c o n t r o l .  

If you do n o t  wish t o  p a r t i c i p a t e ,  s imply t e l l  t h e  personnel  
a d m i n i s t e r i n g  t h e  t es t .  

No one w i l l  r e c e i v e  any unnecessary x-rays and i t  

4. 

5. If you have any q u e s t i o n ,  do  n o t  h e s i t a t e  t o  ask. 

General Form of t h e  Study 

1. Dark a d a p t o m t r y :  This  tests t h e  a b i l i t y  of t h e  eye t o  a d j u s t  t o  
darkness.  I t  i s  n o t  a t e s t  o f  a b i l i t y  t o  f u n c t i o n  at n ight .  

2 .  Five s i m i l a r  procedures  are  performed, one of which i s  a t r u e  
x-ray which your  d o c t o r  r e q u e s t e d ;  t h e  o t h e r  f o u r  are sham, or 
mock x-ray procedures  a t  which time you r e c e i v e  no x-ray a l though 
t h e  procedures  are o t h e r w i s e  presumably i d e n t i c a l .  You w i l l  b e  
r e q u i r e d  t o  s t a t e  which you b e l i e v e  t o  be t h e  t r u e  x-ray and why. 
Any reason is acceptab le .  Your i n t e r v i e w e r  w i l l  n o t  know which 
is t h e  t r u e  x-ray. T h i s  sequence is t h e n  r e p e a t e d  once. 

3. Remainder of t h e  r o u t i n e  x-rays.  

4. Repeat dark a d a p t o m t r y .  

5 .  Any r e q u i r e d  x-rays n o t  t a k e n  b e f o r e  or s p e c i a l  x-rays r e q u e s t e d  
by your  doc tor .  

Thank you f o r  your  coopera t ion .  

LEWIS J. HELLERSTEIN, Capt ,  USAF, MC 
2 Feb 6 7  



Human I r r a d i a t i o n - S e n s i n g  Study Form 

Date and Time: 

P a t i e n t ' s  Name: 
( P l e a s e  P r i n t )  

P a t i e n t ' s  Case #: 

Reason f o r  Evalua t ion :  

P e r t i n e n t  Eye Problems : 

Readings on Dark Adaptometer f i r s t  cu rve :  

F i r s t  run x-ray - tube i n / o u t  

T r u e  Shot # 

P a t i e n t s  Guess, Shot # 

Reason f o r  guess  and comments 

Second run x-ray - tube  i n / o u t  

True Shot  # 

P a t i e n t ' s  Guess, Shot  # 

Reason for guess  and comments 

Views t a k e n :  

Rout ine s k u l l  

Rout ine s i n u s  

Othe r s  ( l i s t )  

Readings on Dark Adaptometer second curve :  

. 
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