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'The purpose of t h i s  s tudy  is t o  test t h e  e f f e c t  of ozone, an important  air p o l l u t a n t ,  on 
t h e  pulmonary func t ion  of normal, h e a l t h y  humans. 

Persons who have chronic  h e a r t  d i sease ,  lung d i s e a s e  inc lud ing  asthma, o r  have had any 
r e s p i r a t o r y  i n f e c t i o n  dur ing  t h e  p a s t  six weeks may not  p a r t i c i p a t e .  
may no t  p a r t i c i p a t e .  

Pregnant women 

Procedure: 
The s u b j e c t  w i l l  sit  i n  a sma l l  chamber shaped somewhat l i k e  a t e lephone  booth and 
b r e a t h e  through a mouthpiece. 
( c a t h e t e r )  w i l l  be passed through t h e  nose i n t o  t h e  r e a r  of t h e  t h r o a t .  The s u b j e c t  
w i l l  then swallow t h e  c a t h e t e r  u n t i l  t h e  t i p  l i e s  j u s t  above t h e  stomach. 
is necessary  t o  e s t ima te  i n t r a p l e u r a l  p r e s s u r e  ( t h e  p re s su re  i n  t h e  space between t h e  
lungs  and t h e  ches t  wal l )  which i s  used t o  c a l c u l a t e  flow r e s i s t a n c e  (a measure of t h e  
e f f o r t  requi red  t o  move a i r  through t h e  a i rways) .  
by a non-evasive method us ing  p r e s s u r e  waves c r e a t e d  by a pump (forced p r e s s u r e  
o s c i l l a t o r y  method). The f low r e s i s t a n c e  measures r e q u i r e  only  q u i e t  b rea th ing  on the  
p a r t  of t h e  sub jec t .  Other f u n c t i o n a l  measurements w i l l  r e q u i r e  such s i m p l e  maneuvers 
a s  i n h a l i n g  and exhal ing  maximally, exhal ing  a t  a given flow r a t e  and occas iona l  b r e a t h  
hold ing  or panting. The r a d i o a c t i v e  measurements r e q u i r e  t h e  s u b j e c t  t o  i n s p i r e  a 
s i n g l e  b r e a t h  of gas  tagged wi th  a low level  of r a d i o a c t i v i t y  and hold h i s  b r e a t h  f o r  
15 t o  20 seconds. Following t h e  b r e a t h i n g  of t h e  p o l l u t a n t ' t h e  s u b j e c t  w i l l  come out  
of t h e  chamber f o r  one hour and t h e r e a f t e r  re-enter f o r  another  set of measurements 
l a s t i n g  10-15 minutes. 
s u b j e c t  w i l l  be  asked t o  e x e r c i s e  moderately on a t r e a d m i l l  f o r  10-15 minutes whi le  
b r e a t h i n g  t h e  p o l l u t a n t .  

The s tudy  w i l l  i nvo lve  b r e a t h i n g  low concen t r a t ions  of ozone f o r  two hours .  

Before t h e  s u b j e c t  e n t e r s  t h e  chamber, a narrow tube  

The c a t h e t e r  

Flow r e s i s t a n c e  w i l l  a l s o  be measured 

The t o t a l  l e n g t h  of t h e  procedure w i l l  be  4-5 hours.  Some 

The r i s k s  involved i n  t h e  s tudy  are n e g l i g i b l e .  Discomforts t h a t  may arise are as 
fo l lows:  n a s a l  i r r i t a t i o n  may be f e l t  when t h e  c a t h e t e r  is f i r s t  passed; t h e  nose 
c l i p  may o.<casionally f e e l  t i g h t ;  s i t t i n g  i n  t h e  chamber nay be  tedious. .  
may cause burning of t h e  t h r o a t  and a n t e r i o r  c h e s t ,  o r  cough, and r a r e l y ,  d i f f i c u l t y  
i n  brea th ing .  Should t h e  symptoms occur ,  they are l i k e l y  t o  be s l i g h t  and t o  d i sappea r  
w i t h i n  minutes or  hours.  
be fo re  each procedure and maintained a t  a l e v e l  low enough t o  cause no harmful e f f e c t s .  

The p o l l u t a n t s  

The r a d i o a c t i v e  gas  needed f o r  t h e  measurements w i l l  be t e s t e d  
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If the subject experiences excessive symptoms the experiment will be terminated. 
A doctor will be present throughout the experiment and wi.11 question the subject 
at least once daily until all symptoms are gone. 

The subjects retain the right to withdraw from the study at any point. 
will be paid $50 per two-hour exposure session. 
deriving from participation in the study. 
any time and to withhold information from non-medical persons without additional 
consent are protected. 
physician before and during the test, and by the availability of emergency hospital 
treatment if the need 'arises. The subject's identity and all information about him 
or her are to remain confidential. 

The subject 
There are no personal benefits 

The rights to withdraw from the test at 

The subject's welfare is protected by the presence of the 

Signature of investigator Date 

Subject's statement 

I voluntarily consent to participate in this study. 
questions. 

I have had an opportunity to ask 

Signature of subject Date 

Copies : Subject 
File 
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- e x t .  7226 

The purpose of t h i s  s tudy  i s  to  test  t h e  e f f e c t  of ozone, a n  important  a i r  p o l l u t a n t ,  on 
t h e  pulmonary (lung) f u n c t i o n  of normal, h e a l t h y  humans. 

Persons  who have chronic  h e a r t  d i s e a s e ,  l ung  d i s e a s e  inc lud ing  asthma, o r  have had any 
r e s p i r a t o r y  i n f e c t i o n  du r ing  t h e  p a s t  s i x  weeks may n o t  p a r t i c i p a t e .  
may not  p a r t i c i p a t e .  

Pregnant wonen 

Procedure: 
The s u b j e c t  w i l l  sit in  a s m a l l  chamber shaped somewhat l i k e  a te lephone booth and 

( c a t h e t e r )  w i l l  be  passed through t h e  nose i n t o  t h e  rear of t h e  t h r o a t .  
w i l l  then swallow t h e  c a t h e t e r  u n t i l  t h e  t i p  l ies  j u s t  above t h e  stomach. A nosec l ip  
w i l l  b e  used t o  hold t h e  c a t h e t e r  i n  p l ace  and t o  prevent  nose brea th ing .  The cathe- 
ter is necessary t o  e s t i m a t e  i n t r a p l e u r a l  p r e s s u r e  ( t h e  p r e s s u r e  i n  t h e  space between 
t h e  lungs  and t h e  ches t  w a l l )  which is  used t o  c a l c u l a t e  f low r e s i s t a n c e  ( a  measure of 
t h e  e f f o r t  requi red  t o  move a i r  through t h e  a i rways) .  
measured by a non-invasive method us ing  p r e s s u r e  waves c r e a t e d  by a pump (forced p res su re  
o s c i l l a t o r y  method). The flow r e s i s t a n c e  measures r e q u i r e  only  q u i e t  b rea th ing  on t h e  
p a r t  of t h e  sub jec t .  Other  measurements w i l l  r e q u i r e  such s imple maneuvers as i n h a l i n g  
and exhal ing  maximally, exhal ing  a t  a given f low rate and occas iona l  b r e a t h  holding o r  
pant ing .  
s i n g l e  b r e a t h  of gas  tagged wi th  a l o w  l e v e l  of r a d i o a c t i v i t y  (13N2 o r  C1502, both posi-  
t r o n  emitters) and hold h i s / h e r  b r e a t h  fo r  15 t o  20 seconds.  Following t h e  b rea th ing  
of t h e  p o l l u t a n t  t h e  s u b j e c t  w i l l  come o u t  of t h e  chamber f o r  one hour and t h e r e a f t e r  
re -en ter  f o r  another  set  of measurements l a s t i n g  10-15 minutes.  
procedure w i l l  be 4-5 hours .  
t r e a d m i l l  f o r  10-15 minutes  w h i l e  b rea th ing  t h e  p o l l u t a n t .  

The r i s k s  involved i n  t h e  s tudy  are thought t o  be  n e g l i g i b l e .  
are as fol lows:  
c l i p  may occas iona l ly  f e e l  t i g h t ;  s i t t i n g  i n  t h e  chamber may be ted ious .  The ozone may 
cause burning of t h e  t h r o a t  and c h e s t ,  o r  cough, 'and r a r e l y ,  d i f f i c u l t y  i n  brea th ing .  
Should t h e  symptoms occur ,  they are l i k e l y  t o  be  s l i g h t  and t o  d isappear  w i th in  minutes 
o r  hours.  
t e s t s )  w i l l  be approximately 30 mrad to  t h e  lungs ,  t h e  accep tab le  dose l i m i t  t o  t he  lungs 
i s  500 mrad p e r  year .  A normal c h e s t  x-ray w i l l  r e s u l t  i n  approximately 200 mrad to  t h e  

The s tudy  w i l l  involve  b r e a t h i n g  low concen t r a t ions  of ozone f o r  t w o  hours.  

b r e a t h e  through a mouthpiece. Before t h e  s u b j e c t  e n t e r s  t h e  chamber, a narrow tube  L 
The s u b j e c t  

Flow r e s i s t a n c e  w i l l  a l s o  be 

I n  o rde r  t o  o b t a i n  t h e  r a d i o a c t i v e  measurements t h e  s u b j e c t  w i l l  i n h a l e  a 

The t o t a l  l eng th  of t h e  
Some s u b j e c t  w i l l  b e  asked t o  exercise moderately on a 

*"d8 Discomforts t h a t  may arise 
n a s a l  i r r i t a t i o n  may be  f e l t  when t h e  c a t h e t e r  is  f i r s t  passed; t h e  nose 

The - to t a l  r a d i a t i o n  exposure f o r  t h e  complete experiment (12 r a d i o a c t i v e  

The low concent ra t ions  of ozone may produce changes i n  pulmonary func t ion  not  
n o t i c a b l e  t o  t h e  s u b j e c t ,  however, t h e s e  a r e  completely reversed wi th in  24 hours. 
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If t h e  s u b j e c t  exper iences  excess ive  symptoms t h e  experiment w i l l  be  terminated.  
A d o c t o r  w i l l  be p re sen t  throilghout t h e  experiment and t h e r e a f t e r  w i l l  ques t ion  t h e  
s u b j e c t  a t  least  once d a i l y  u n t i l  a l l  symptoms are gone. 

The s u b j e c t s  r e t a i n  t h e  r i g h t  t o  withdraw from t h e  s tudy  a t  any p o i n t .  
w i l l  be  pa id  $50 per  two-hour exposure se s s ion .  
r i v i n g  from p a r t i c i p a t i o n  i n  t h e  s tudy .  The r i g h t s  t o  withdraw from t h e  test  a t  any 
t i m e  and t o  withhold informat ion  from non-medical persons  wi thout  a d d i t i o n a l  consent  
a r e  p ro tec t ed .  The s u b j e c t ' s  w e l f a r e  is p r o t e c t e d  by t h e  presence  of t h e  phys ic i an  
b e f o r e  and dur ing  t h e  t e s t ,  and-by  t h e  a v a i l a b i l i t y  of emergency h o s p i t a l  t rea tment  
i f  t h e  need arises. 
t o  remain c o n f i d e n t i a l .  

Th'e s u b j e c t  
There are no personal  b e n e f i t s  de- 

The s u b j e c t ' s  i d e n t i t y  and a l l  in format ion  about him o r  he r  a r e  

S igna tu re  of i n v e s t i g a t o r  D a t e  

S u b j e c t ' s  s ta tement  

I v o l u n t a r i l y  consent  t o  p a r t i c i p a t e  i n  t h i s  s tudy.  
ques t ions .  

I have had an oppor tun i ty  t o  a s k  

S igna tu re  of subject Date 

COPIES: Subjec t  
File 
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UNIVERSITY OF UASHIIIGTOM 

Eiuman Sub jec t s  Office 

February 2,  1977 

To : I n v e s t i g a t o r s  u s ing  hcman s u b j e c t s  i n  Universi ty  ac t iv i t i e s  

From: Diana McCanr,, D i r e c t o r  

Subject:  Insursnce fcr unan t i c ipa t ed  adverse e f f e c t s  . 

Sicce  J u l y  1, 1972, t h e  Un ive r s i ty  h a s  c a r r i e d  insurance t o  cover Unanticipated 
izdverse e f f e c t s  occurrfng t o  human s u b j e c t s  as t h e  r e s u l t  of p a r t i c i p a t i o n  
i n  a c t i v i t i e s  sponsored by t h e  Un ive r s i ty  of !.?ashington. 
pzovides b e n e f i t s  similar ta t hose  a v a i l a b l e  under t h e  I.!ashington I n d u s t r i a l  
Insurance Act (workmen's compensation); Aetna Insuracce Company is t h e  
c u r r e n t  i n sn re r .  
malpract ice  insurance coverage. 

The insurance 

Th i s  p o l i c y  supplements t h e  Un ive r s i ty ' s  l i a b i l i t y  and 

Unantrcipated adverse e f f e c t s  should be reported by means of t h e  " U s e  of 
ruman Subjects  - Adverse E f f e c t  Report" form. 
upon r eques t  a f t e r  an unan t i c ipa t ed  adverse e f f e c t  has  occurred. I n  t h e  
event of such an occurrence, p l e a s e  ca l l  m e  a t  telephcne 543-7853 f o r  f u r t h e r  
d e t a i l s .  

*This form is  provided 

"Not t o  be confused with t h e  Human Sub jec t s  R e v i e w  Cornnittee Application 
form. 



l 
0 .  L , .  UNIVERSITY OF WASHINGTON 

Human S u b j e c t s  R e v i e w  Conun i t t ee  A p p l i c a t i o n  

Da te  February 2 ,  1977 
p l e a s e  t y p e ;  use s u p p l e m e n t a l  sheets, a s  n e e d e d .  
to  R e s e a r c h  Services, A G - I O .  
form ( s )  , q u e s t i o n n a i r e s ,  other, u n l e s s  o t h e r w i s e  s p e c i f i e d  i n  t h i s  a p p l i c a t i o n  form. 

S u b m i t  15  c o p i e s ,  i n c l u d i n g  a s i g n a t u r e  c o p y ,  
Each c o p y  s h o u l d  h a v e  a l l  r e l e v a n t  m a t e r i a l s ,  e . g . ,  consent 

Xame and position Depar tmen t / D i  v i  sion Mai 1 S t o p  Te lephoi?e  

1-  ti^^^^^: Robert Frank, Professor Environmental Health SC-34 543-4383 

~ ~ ~ ~ ~ i ~ t ~ ~ -  (U. of W.): Michael Morgan N e i l  Horike 
Dick Holub 
Jane Koenig (Lawrence Livermore Labs]: Paul Meyer 

rI. Names of other persons responsible f o r  p e r f o r m i n g  or s u p e r v i s i n g  p r o c e d u r e s .  

TI. ! , T i t l e  of proposed  a c t i v i t y .  
Ozone Effects  on Overall and Regional Lung Function 

W. B e g i n n i n g  d a t e  o f  p r o p o s e d  a c t i v i t y .  7/1/77 

v. Is 
A .  
B .  
C. 
D. 
E .  

F .  

. G. 

H. 

I, 

. J. 

t h i s  a c t i v i t y  r e l a t e d  t o  a g r a n t  or c o n t r a c t ?  Y e s  X NO If y e s ,  c o m p l e t e  A-J.  -- 
Is it  r e l a t e d  to a t r a i n i n g  g r a n t ?  Y e s  -- N o  X l f  no, ATTACH ONE COPY ( w i t h o u t  b u d g e t ! .  

Has p r o p o s a l  been s u b m i t t e d ?  Y e s  X NO 
Has award been made? Y e s x  No 
Name of P r i n c i p a l  I n v e s t i g a t o r  shown (or to be shown) on proposal: 

No X Is i t  r e l a t e d  t o  a f e l l o w s h i p ?  Y e s  -- I 

-- 
Robert Frank 

Name of a g e n c y  to  w h i c h  p r o p o s a l  was (or w i l l  be) s u b m i t t e d :  NIH 

I f  c o n t i n u a t i o n  (or a l r e a d y  a w a r d e d ) ,  wha t  i s  the a g e n c y ' s  g r a n t  or c o n t r a c t  number? 

T i t l e  of p r o p o s a l  shown (or to  be shown) on GC-1 f o r m :  
S R 0 1  HL 18925-02 

I n c l u s i v e  d a t e s  o f  g r a n t  or c o n t r a c t :  
From 7/1/75 , t h r o u g h  6/30/ 78 
W i l l  a c t i v i t y  be p e r f o r m e d  i f  f u n d i n g  i s  not r e c e i v e d ?  Y e s  X No -- 

/- 
- I  VI. Recommendat ions  and a c t i o n :  D a t e  -. - . Approve  D i s a p p r o v e  

B. F a c u l t y  Sponsor 
( fo r  s t u d e n t )  Typed  name,  pJus  s i g n a t u r e  

C .  H u m a n - S u b j e c t s  Revie y' 
Chai  rman ' s si gna t u r e  

MAR 1 7  Ig7' 

Conimi t tee 

- 

V a l i d  o n l y  as  l o n g  as approved  proccdhres a r e  f o l l o w e d .  
R e s e a r c h  S e m i  ces 
A p r i l ,  1975  2 0 0 1 r ; r W  



Y e s  :io 

A.  w i l l  a n o t h e r  o r g a n i z a t i o n  or a g e n c y  be involved ( V e t e r a n s  A d m i n -  
i s t r a t i o n  H o s p i t a l ,  Depar tment  o f  S o c i a l  and  H e a l t h  Services, or others)? -- x 
Name of other o r g a n i z a t i o n  or a g e n c y :  

8. W i l l  m a t e r i a l s  w i t h  p o t e n t i a l  r a d i a t i o n  risk be u s e d ,  e .g . ,  X - r a y s ,  r a d i o -  

1. S t a t u s  o f  r e v i e w  b y  R a d i a t i o n  S a f e t y  C o m m i t t e e  (RSC) .  ( I f  a p p r o v e d ,  

X 
i s o t o p e s ?  I f  y e s ,  -- 

ATTACH ONE COPY of a p p r o v a l . )  

2. T i t l e  o f  a p p l i c a t i o n  s u b m i t t e d  to RSC. 

\ 

X c. W i l l  a n  i n v e s t i y a t i o n a l  new d r u g  ' ( I N D )  be used?  -- 
If y e s ,  name,  p r o p o s e d  d o s a g e ,  s t a t u s  w i t h  Food and Drug A d m i n i s t r a t i o n ,  
a n d  I N D  number-  ENCLOSE ONE COFY of a v a i l a b l e  t o x i c i t y  d a t a .  

D .  w i l l  other d r u g s  be used? 
I f  y e s ,  names and d o s a g e s .  

E .  S h o u l d  this a c t i v i t y  be covered b y  the a d v e r s e  e f f e c t s '  i n s u r a n c e ?  

F. W i l l  a writ ten consent form(s)  be used? ( R e q u i r e d  i n  most c a s e s . )  
1.  I f  no, e x p l a i n  w h y  a wri t ten consent f o r m  w i l l  not  be u s e d .  

X -- 
X -- 

2. I f  no, i s  a s t a t e m e n t  a t t a c h e d  d e s c r i b i n g  w h a t  p a r t i c i p a n t s  w i l l  be t o l d ?  
P a r t i c i p a n t s  m u s t  be i n f o r m e d  o f  a l l  e l e m e n t s  of V I I - G .  below. 

G.  Does (Lb) the consent f o r m ( s )  i n c l u d e :  (Page  4 p r o v i d e s  a s a m p l e  f o r m a t - -  
t e a r  o f f ,  d o  not s u b m i t  to R e s e a r c h  Services). 

X 

X 
" U n i v e r s i t y  o f  Wash iny ton"  head ing?  -- 
Name, p s i  t ion,  d e p a r t m e n t ,  and t e l e p h o n e  number o f  i n v e s t i g a t o r ?  -- 
Date? 
Copy  for  s u b j e c t ?  
S i g n a t u r e  and d a t e  l i nes  t o  be c o m p l e t e d  b y  s u b j e c t  (and  l e g a l  g u a r d i a n ,  

i f  s u b j e c t  i s  a minor or i s  l e g a l l y  i n c o m p e t e n t ) ,  and i n v e s t i g a t o r ?  
The f o l l o w i n g  elements of consent e x p r e s s e d  i n  l a y  terns: 
1 .  P u r p o s e - - b e n e f i t s  t o  be e x p e c t e d  or k n o w l e d g e  hoped t o  be ga ined?  
2.  P r o c e d u r e s  t o  be f o l l o w e d ,  i n c l u d i n g  i d e n t i f i c a t i o n  o f  those w h i c h  

w i l l  be p e r f o r m e d  only for the p u r p o s e s  o f  t h i s  a c t i v i t y ,  and  t i m e  
involved? 
N a t u r e  and amount  o f  r i s k ,  or s u b s t a n t i a l  stress or d i s c o m f o r t  
invol ved? 
A p p r o p r i a t e  a l t e r n a t e  p r o c e d u r e s  t h a t  m i g h t  be a d v a n t a g e o u s  or a v a i l -  
a b l e  t o  s u b j e c t ?  (Show "N/A" (not a p p l i c a b l e )  w h e n  there a r e  none.) 
Costs the s u b j e c t  may i m m e d i a t e l y  or u l t i m a t e l y  be forced to b e a r  and 
what  r e i m b u r s e m e n t  of costs or other c o m p e n s a t i o n  t he  s u b j e c t  w i l l  
receive a s  the r e s u l t  of p a r t i c i p a t i o n  i n  th i s  a c t i v i t y ?  ~ 

V o l u n t a r y  n a t u r e  of p a r t i c i p a t i o n  and f r e e d o m  to  w i t h d r a w  a t  a n y  
p o i n t  w i t h o u t  p e n a l t y ?  
O p p o r t u n i t y  to ask  q u e s t i o n s  before c o n s e n t i n g ?  
A s s u r a n c e  t h a t  s u b j e c t  I s  i d e n t i t y  w i l l  r e m a i n  c o n f i d e n t i - a l ?  

3. 

4 .  

5 .  

6. 

7. 
8. 

X 

X 

-- 

-- 
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I.. 7 J .  

S L l t j r . c L  s .  
A .  , - , ~ ~ ~ . r o x i n a t c  number and ages: Normal, p a t i e n t ,  either. 16 h e a l t h  s u b j e c t s  p e r  

8 .  

c ,  

> e a r ;  ages 20 t o  65 
C r i t e r i a  for selection and e x c l u s i o n .  . Healthy s u b j e c t s  w i th  no h i s t o r y  o r  X-ray 
of chron ic  o r  r e c e n t  cardiopulmonary d i s e a s e .  
S o u r c e  of s u b j e c t s  ( i n c l u d i n g  p a t i e n t s ) ,  and h o w  t h e y  w i l l  be approached .  
Healthy s u b j e c t s  announcements posted on b u l l e t i n  boards a t  UC, San F ranc i sco  and 
Lawrence Livermore Labs, Livermore, C a l i f o r n i a  

D. w i l l  s u b j e c t s  be p a i d  or o t h e r w i s e  compensated? I f  so, what amount? and what i s  
the r e a s o n  for  payment? 

Healthy s u b j e c t s  w i l l  be compensated $50 for t h e  t ime and t ravel  involved. 

Minors and pregnant women w i l l  be exclude 

E. a c a t i d n  where p r o c e d u r e s  w i l l  be c a r r i e d  o u t .  
Linea r  Acce le ra to r  Bldg., /1194, Lawrence Livermore Labs, Livermore, C a l i f o r n i a  

S t e p s  t o  i n s u r e  t h a t  p a r t i c i p a t i o n  b y  s u b j e c t s  w i l l  be k e p t  c o n f i d e n t i a l .  
Anonymity of documents and d a t a  

X. C o n f i d e n t i a l i t y  and a n o n y m i t y ,  
A .  

B .  provisions to  insure anonymi ty  of documents  and d a t a .  

4. 
What p u b l i c a t i o n s  m i g h t  be h e l p f u l  t o  the committee i n  c o n s i d e r a t i o n  of t h i s  a p p l i c a t i o n ?  
(Answer  o n l y  if these m i g h t  e x p e d i t e  review.) 

Data w i l l  be i d e n t i f i e d  by number and a v a i l a b l e  t o  authorized personnel  only 
provision for controls over a c c e s s  to documents  and  d a t a .  
Data and documents w i l l  be  s t o r e d  i n  a locked f i l e  

x. 

I .  O u t l i n e  o f  a c t i v i t y  (circle OPTION you w i l l  u s e  i n  r e s p o n d i n g ) :  
FIRST OPTION: 
SECOhrD OPTION: P r o v i d e  answers  i n  a t t a c h e d  summary s t a t e m e n t  (reference, i f  over one p a g e )  
A .  Background or r a t i o n a l e  for  t h i s  a c t i v i t y .  

P r o v i d e  answers  i n  s p a c e s  f o l l o w i n g  A-F below (add sheets, when n e e d e d ) .  

To determine the r e s p i r a t o r y  e f f e c t s  of low levels of ozone i n  h e a l t h y  a d u l t s  a t  
rest and during e x e r c i s e .  

See add. s h e e t  
B. Objectives. 

C .  Procedures invol v e d .  
(Which o f  these w i l l  be per formed  o n l y  f o r  the p u r p o s e s  o f  th i s  a c t i v i t y ,  e . g . ,  
vo lume  of b l o o d ,  size o f  biopsy, q u e s t i o n n a i r e ,  name of p s y c h o l o g i c a l  test?) 

See add. shee t  

I d e n t i f y  a l t e r n a t e  p r o c e d u r e s ,  i f  a n y ,  not proposed  for  this  a c t i v i t y  t h a t  m i g h t  be 
advan tageous  to  the s u b j e c t .  none 

If a n y  . -decep t ion  ( w i t h h o l d i n g  c o m p l e t e  i n f o r m a t i o n )  i s  r e q u i r e d  f o r  the v a l i d i t y  o f  
this  a c t i v i t y , ,  e x p l a i n  w h y  this i s  n e c e s s a r y  and a t t a c h  d e b r i e f i n g  s t a t e m e n t .  

N a t u r e  and amount o f  risk ( i n c l u d e  s i d e  e f f e c t s ) ,  or s u b s t a n t i a l  stress or d i s c o m f o r t  
involved. 

NJA 

See 

1.  

2. 

add. s h e e t  

Follow-up p l a n n e d  f o r  p r o c e d u r e s  and p o s s i b l e  a d v e r s e  e f fects .  If S P P t o m s  Occur 
and p e r s i s t ,  d a i l y  in t e rv i ew by phone w i l l  be  made u n t i l  a l l  symptoms have abated 
Arrangements  for f i n a n c i a l  
T o  be assumed by 



F. 

X I .  B. Ob jec t ives  ( 

To study t h e  e f f e c t s  of a c u t e  low l e v e l  exposure t o  ozone (< 0.5 ppm) 
on o v e r a l l  and r e g i o n a l  lung f u n c t i o n  

C. Procedures Involved 

Non r a d i o a c t i v e  measurements ( o v e r a l l  func t ion )  

The s u b j e c t  w i l l  be s e a t e d ,  a t  rest i n  a convent ional  body 
plethysmograph b rea th ing  q u i e t l y .  For t h e  measurements of 
pulmonary compliance and flow resistance,  a t h i n  b a l l o o n  
t i pped  esophageal c a t h e t e r  is t o  be swallowed so t h a t  t h e  t i p  
l ies  i n  t h e  lower t h i r d  of t h e  esophagus. Some s u b j e c t s  may 
expe r i ence  s l i g h t  discomfort  wh i l e  t h e  c a t h e t e r  pas ses  through 
t h e  p o s t e r i o r  pharynx; otherwise t h e  procedure is harmless. A 
nose c l i p  i s  worn t o  anchor t h e  c a t h e t e r  i n  place.  
is used t o  measure t h e  p re s su re  g r a d i e n t  between t h e  esophagus 
(analogous t o  t h e  p l e u r a l  s u r f a c e )  and t h e  mouth. The o t h e r  
two parameters  r equ i r ed  t o  c a l c u l a t e  compliance and , f low- res i s t ance ,  
t h e  t i d a l  volume and the  rate of flow, w i l l  be measured w i t h  a 
flow m e t e r  a t t a c h e d  t o  a convent ional  mouthpiece. Each set of 
measurements r e q u i r e s  5-10 minutes. Between measurements, t h e  
s u b j e c t  w i l l  b r e a t h e  t h e  ozone through a mask. 

The c a t h e t e r  

Following t h e  end of exposure, a l l  measurements w i l l  be repeated 
u n t i l  t h e  c o n t r o l  v a l u e s  are re-establ ished.  

E x e r c i s e  w i l l  be achieved by working on a t r e a d m i l l  a t  about 
3 mph on a 5% grade  f o r  10-15 minutes.  
may b e  repeated f o r  a t o t a l  of f o u r  10-15 minu.te s e s s i o n s  
i n t e r s p e r s e d  w i t h  q u i e t  b rea th ing  ( t o t a l  exposure = 2 hours) .  
V e n t i l a t i o n  and h e a r t  r a t e  w i l l  be measured. 

The pe r iods  of e x e r c i s e  

Radioact ive measurements ( r e g i o n a l  func t ion )  based on t h e  technique of 
West e t  a l .  

The s u b j e c t  w i l l  be  s t and ing  a t  rest between t h e  two heads of 
t h e  Anger P o s i t i o n  Camera .  
be i n s p i r e d  from a p l a s t i c  bag and t h e  s u b j e c t  w i l l  hold h i s  
b r e a t h  f o r  15 t o  20 seconds. The Anger camera w i l l  record t h e  
d i s t r i b u t i o n  of t h e  r a d i o a c t i v e  gas. 

A s i n g l e  b r e a t h  of 13N2 o r  C1502 w i l l  

F. We in tend  t o  admin i s t e r  concen t r a t ions  of ozone (0.2 - 0.5 ppm) 
been employed i n  a number of previous i n v e s t i g a t i o n s  on h e a l t h y  v o l u n t e e r s  
(2-7). 
f u n c t i o n  which are completely reversed w i t h i n  24 hours  and which are no t  
perceived by t h e  s u b j e c t  ( t he  s u b j e c t  is  n o t  aware of t h e  s l i g h t  i n c r e a s e  
i n  pulmonary f low r e s i s t a n c e ,  s l i g h t  dec rease  i n  maximal forced e x p i r a t o r y  
f low - ra tes ,  o r  s l i g h t  dec rease  i n  d i f f u s i n g  capac i ty  t h a t  may occur.  
is  n o t  unusual  f o r  s u b j e c t s  t o  experience t h r o a t  i r r i t a t i o n ,  t i c k l i n g  
s e n s a t i o n  i n  t h e  t h r o a t ,  and cough a t  t h e s e  concen t r a t ions .  
also r e g r e s s  w i t h i n  24 hours. 

t h a t  have 

These concen t r a t ions  of ozone may produce changes i n  pulmonary 

Such symptoms 
There has  never been a r e p o r t  of unusual 



distress or hospitalization arising from such exposures. While 
exercise tends to increase the functional effects and S P P t o m s ,  
there are no reports of untoward reactions associated with this 
procedure. 
on numerous occasions in the Los Angeles basin and are exceeded in 
a number of occupational and industrial settings. 

The radioactivity tagged gas13N2 and c O2 will be produced using 
the techniques of West et al. ( 2 and 9 ) .  Each bag of gas will be 
tested for any radioactive and non radioactive contaminants by 
personnel from the Hazards Control Section, Lawrence Livermore 
Laboratory, before administration to the subject. 

Concentrations of 0.2 - 0 . 5  ppm of O3 have been reached 

15 
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