
Interdepartmental 

MailStationL- 54 

Ext: 7861 

'\ , 7 1.8 1.09 

July 8, 1977 

TO: Paul Meyer (L-28) 

FROM: David C. Shepherd 

SUBJECT: Human Subjects Approval: Ozone Effect on Lung Function 

T h i s  memorandum will confirm tha t  a t  the May 31, 1977, meeting the Lawrence 
Livermore Laboratory Human Subjects Committee approved the use of human 
subjects i n  a collaborative program w i t h  the University of Washington 
en t i t l ed  "Ozone Effects on Overall and Regional Lung Function." 

T h i s  approval is based upon the approval of the University of Washington 
Human Subjects REview Cornittee and is  subject t o  the following 
additional conditions : 

% 1. 

2. 

There must be a California-licensed physician present while the experi- 
ments involving humans are  taking place; 

The Laboratory w i l l  require a statement from the University of Mashing- 
ton holding the Laboratory harmless from any l i a b i l i t y  arising out of 
these experiments; 

3. We w i l l  require a cer t i f ica te  of insurance from the University of 
Washington indicating current insurance coverage for the risks 
associated w i t h  these experiments; 

4. The radiation exposure should be held t o  the lowest levels possible; 

a - 2 5 .  The expe'rimental procedures are  t o  conform to  those described i n  the 
application t o  the University of Washington Human Subjects Committee, 
except tha t  the subjects will not exercise on a treadmill. 
t o  the protocol must be approved i n  advance by the LLL Committee; 

Any changes 

6 .  The experimenters must notify the Committee immediately i f  any compli- 
cations for  human subjects develop dur ing  the course of the experiments; -h < - 
and 

7. The experimenters must use the consent form approved by the University 
of Washington Human Subjects C o m m i t t e e .  

T h i s  approval w i l l  become effective upon receipt by the Laboratory of the 
hold harmless agreement and the ce r t i f i ca t e  of insurance from the Univemi ty  
of Washington, and will remain valid u n t i l  May 30, 1978. We w i l l  contact 
the University of Washington i n  the near future t o  work out the adminis- 
t ra t ive  arranqements. 

0. C. Shephbd 
Secretary, LLL Human Subjects 

Universityof califmia Committee L LAWRENCE UVERMORE LABORATORY 

Distribution: Human Subjects Committee Members 
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T~TL): (Repazt ti9e rhoan In Item 1 on f irs t  pait) 

m n D  F f f p r t s  on Overall ) D l  

1. List publicatloss: (a) published and not previously reported; (b) in press. Provide five reprint8 If no: previously Submitted. 
2. List all add;?ionf and deletila5 in professional personnel and any chan;:r in e f f o h  

3. Prozreis i?e?wL (Sea lnstrxtionsl 

1) Objectives: 

a) To determine th2 sequence and possible in t e r r e l a t ions  of e a r l y  funct ional  
changes caused by low concentrations of ozone i n  dogs and humans. 

Goals f o r  7/1/76 - 6/30/77: 
b) 1) Conplete the study on the  e f f ec t s  of 0.45 ppm of ozone on both regional  

and ove ra l l  functional performancein 3 t o  4 addi t iona l  dogs. 

2) Obtain more da t a  a t  0.23 pprn of ozone; only three heal thy dogs had been 
s tudied a t  t h i s  level.  

Inprove the computer programs t o  handle the regional function data.  

Obtain permission f r o m  University of Washington and Lawrence Livemore 
L2Soratoq t o  study human subjects  u s h g  t h e  same experimental nrotocol 
(regional and functional measurements before and during ozone exposure). 

3) 

4) 

2) a) Work completed: Twenty experiments w e r e  car r ied  out at Lawrence Livermore 
Laborstories since the l a s t  progress-report  of May, 1976. 
dogs, t h ree  were exposed t o  0.45 ppm 0 
four were exposed t o  0.13 ppm 0 
exposure. 

O f  these twenty 

3' four  were exposed t o  0.23 ppm 0 3' and nine w e r e  control  dogs with no ozone 3 

Permission w a s  obtained from the University of Vashington Human Subjects 
Review Comit tee  and Radiation Safety C o d t t e e  for the  use  of human subjec ts  
using the same experimental. protocol (regional and func t iona l  measurements 
before and during ozone exposure). 

, 
1 

. 
Preliminary R e s u l t s :  

P 

Activated N Distribution: i 
2 

Methods of analyzing these data are current ly  being explored. One 
approach considers the steady-state d i s t r ibu t ion  of inspired gas before 
ccnd a f t e r  exposure t o  ozone or  t o  ozone-free air. A rectangular g r i d  e- 
qually divided i n t o  25 t o  30 sectors  i s  superimposed on the  lung and the  
steady-state count rate i n  each sec tor  is normalized by t h e  count rate f o r  
the e n t i r e  lung. This estimates the f r ac t ion  of inspired gas delivered t o  
each region over many breaths. The  r a t i o  of t h i s  f r ac t ion  i n  t h e  basefine 
period to t h a t  a€ter exposure is 8 measure of the change i n  regional  dis-  
t r ibut ion.  

. 

4 



f-- 6 
’ Figures 1-4 show the r a t i o  of baseline fraction (C 1 reg - onal/‘lun . cont r I to exposure f rac t ion  (C /C sezzor s  of lung tanimal sukinc,  pPane 

\ i i c w  para l l e l  t o  the spf%)(lnai r!i!% gf’l.0 lndicates  no change on exposure. 
The s o l i d  curves show r a t i o s  a f t e r  the two hrgr basel ine period, and the  dashed 
curves shoy r a t i o s  a f t e r  three hours of ozon2 eqosu re .  A quant i ta t ive  measure 
of the  change i n  d is t r ibu t ion  of gas is the rztio’s root-mean-square difference 
from 1.0, vhich is calculated f o r  each rojr of sec tors  
f igures  as Am. 
(summing cJ2r a l l  sectors)  and is tabulated k l o v .  (Table 1). 

-- 

and indicated i n  the  
This paraceter was also cdzu la t ed  for the e n t i r e  lung 

Compared t o  the  sham-exposed (control) Zag, two of three dogs exposed t o  
0.23 ppm ozone showed increesed maldistri i iutim of inspired gas, 
were typic2lly seen i n  the peripheral  regions, both l a t e r a l l y  and head-to-tail. . 

Greater changes ’ 

TABLE 1 Change i n  regional steady state N a t r i b u t i o n ,  compared to the control  
state. 2 

Elapsed T i n e ,  a s -  A (overall)  rms Dog Ozone, ppm 

59 0 

55 0.23 

56 0.23 

57 0.23 

2 hr. 
3 hr. 
2 hr. 
3 hr, 
1 hr. 
3 hr. 
2 hr. 
3 hr. 

b a s e l i e  
exposure 
baselin? 
exposure 
exposure 
exposure 
baseline 
exposure 

.079 . 078 

.279 

.251 

.252 
369 

.112 
* ,320 

. .  

Standard b s p i r a t o r y  Function Measurements 

Analysis of the standard functional datz  for the same dogs f o r  which w e  have 
radioactive da t a  (55 ,56 ,57 ,  and 59)  show borzcr l ine changes in cen t r a l  airway 
ca l iber  (z s l i g h t  decrease i n  maximal flov v c h ~ ~ c  peak flow) in dog 56 and 
per ipheral  airway narrowing (a decrease in  dparoic compliance) i n  dog 55.  No 
s ign i f i can t  changes were seen i n  dogs 57 and 59. 

*) b) Technical Problems 

. 
active measurements is finally progressing et a sa t i s f ac to ry  rate. In t he  past 
problems have been encountered in writing a ;togram t o  analyze the  da ta  (orig- 
i n a l l y  collected on a PDP-15 computer) on the Livernore CDC-7600 computer. The 
present cmputer  program allows fo r  area integrat ion of rad ioac t iv i ty  dis t r ibu-  
tion ii different positron camera focal  p l a n s  and also prcnrides very versatile 
capab i l i t i e s  f o r  graphic display. . .  

Analysis of the enormobs quant i t ies  of Cat2 co l l ec t eddur ing  t h e  radio- , 

* 

. .  
1) Signif icance 

Our hypothesis is t h a t  low concentrations of 0 
l a t e d  to t he  patency of the  peripheral  airways jn t n e  absence of s ign i f i can t  in- 
creases i n  resis tance of t he  cen t r a l  airways (%.E . ,  in the  presence of only minor 
increases  in !$,). 
by 0 5s not kaon.  The hypothesis, i f  subs t an tk t ed ,  nay s igna l  a d i rec t ion  for 

may alter funct ions t h a t  are re- 3 

TO what e x t e n t  regional ventilation/perfusion r e l a t ions  are a l t e r ed  

func 3 i ona l  tests t h a t  are used i n  epidemiologic& studies.  
* 

5 )  Research goals f o r  the coming year 

Continue to  improve radioactive data analysis  n s t h d s -  



- -. 

Complete data analys is  .-. t h e  remainder oE 2og data. CI .--.- 
Obtain data on e ight  human subjects,  s ix teen  experiments tota l  (control  and 
exposure), a t  0 . 2  ppm 0 for a two-hour exposure. .  3 

The undersigned agrees to accept r e s p o n s i b i l i t y  
for  the s c i e n t i f i c  and technical conduct of the  project  
and for provision of required progress reports  i f  a 
'grant is  awarded as the r e s d t  of this appl icat ion.  

n 

Date Principal  Invest igator or 
Program Director 

. .  
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BUILDING(S) AND ROOM(S) TO BE VISITED: bm w- cia# A ' 

t :  t 
MEET AT: SOUTH BADGE OFFICE 0 WEST BADGE OFFICE% 

PRIMARY ADMINISTRATIVE ESCORTWH~ - DEPT. 00 -' 7 -  E X T ? ~ ~  B L D G ~  RMW 
AbMlNlSTRATlVE ESCORTS: lkv14 co * I :  . . a  

LL3931 (REV 3/76) 
REQUESTING DEPARTMENT COPY(Y ELLOW) 


