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Interdepartmental letterhi. ..d . 718109

MailStationt- 54

Ext: 7861 July 8, 1977
T0: Paul Meyer (L-28)

FROM: David C. Shepherd

SUBJECT:

Human Subjects Approval: Ozone Effect on Lung Function

This memorandum will confirm that at the May 31, 1977, meeting the Lawrence
Livermore Laboratory Human Subjects Committee approved the use of human

subjects in a collaborative program with the University of Washington
entitled "Ozone Effects on Overall and Regional Lung Function."

This approval is based upon the approval of the University of Washington
Human Subjects REview Committee and is subject to the following
additional conditions:

B 1. There must be a California-licensed physician present while the experi-

ments involving humans are taking place;

2. The Laboratory will require a statement from the University of Washing-

ton holding the Laboratory harmless from any liability arising out of
these experiments;

Ke will require a certificate of insurance from the University of

Washington indicating current insurance coverage for the risks
associated with these experiments;

The radiation exposure should be held to the lowest levels possible;

The experimental procedures are to conform to those described in the
application to the University of Washington Human Subjects Committee,
except that the subjects will not exercise on a treadmill. Any changes
to the protocol must be approved in advance by the LLL Committee;

The experimenters must notify the Committee immediately if any compli-

cations for human subjects develop during the course of the experiments;
and

The experimenteré must use the consent form approved by the University
of Washington Human Subjects Committee.

This approval will become effective upon receipt by the Laboratory of the
hold harmless agreement and the certificate of insurance from the University
of Washington, and will remain valid until May 30, 1978. We will contact
the University of Washington in the near future to work out the adminis-

trative arrangements.
(9@ Hgh

D. C. Shepherd

o o Secretary, LLL Human Subjects
University of California Committee
LAWRENCE LIVERMORE LABORATORY
Distribution:

Human Subjects Committee Members
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PRINCIPAL INVESTIGATOR OR FROGRAM DIRECTOR (Lsst, Flest, Inithal)

PERIOD COVERED BY THIS REPORT
FROM THROUCH

rrank, Roberg
HAME OF ORCANIZATION

7/1/76 6/30/77

University of Washington
TITLE (Repast Litle shown in ttem 1 on first page)

1)

2)

Ozone Effects on Qverall and Rerional Lune Function

1. List pubtications: (a) published and not previausly. reported; (b) in press. Provide five reprints if not previously submitted.

2. List all additions snd Celetions in professional parsonnel and any chanzss in effort,

3. Prozress Report. {See Instructions)

Objectives:

a) To determine the sequence and possible interrelations of early functional
changes caused by low concentrations of ozone in dogs and humans.

Goals for 7/1/76 - 6/30/77:

b) 1) Complete the study on the effects of 0.45 ppm of ozone on both regional
and. overall functional performance‘in 3 to 4 additional dogs.

2) Obtain more data at 0 23 ppm of ozone; only three healthy dogs had been

studied at this level.

3) Improve the computer programs to handle the regional function data.

4) Obtaip permission from University of Washington and Lawrence Livermore
Laboratory to study human subjects using the same experimental protocol
(regional and functional measurements before and during ozone exposure).

a) Work completed: Twenty experiments were carried out at Lawrence Livermore
Laboratories since tne last progress report of May, 1976. Of these twenty

dogs, three were exposed to 0.45 ppm O,

four vere exposed to 0.23 ppm O,

four were exposed to 0.13 ppm 03 and nine were control dogs with no ozone

exposure,

Permission was obtained from the University of Washington Humén Subjects
Review Committee and Radiation Safety Committee for the use of human subjects

using the same experimental protocol (regional and functional measurements

before and during ozone exposure).

Preliminary Results:

Activated NZ Distribution:'

!

Methods of analyzing these data are currently being explored. One
approach considers the steady-state distribution of inspired gas before -
¢nd after exposure to ozone or to ozone-free air. A rectangular grid e-
qually divided into 25 to 30 sectors is superimposed on the lung and the
steady-state count rate in each sector is normalized by the count rate for
the entire lung. This estimates the fraction of inspired gas delivered to
each region over many breaths. The ratio of this fraction in the baseline
period to that after exposure is a measure of the change in regional dis-

4
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" Figures 1-4 show the ratio of basellne fraction (C
to exposure fraction (C seczors of lunggianlmal supine, plane
view parallel to the sp1n }onak 5 6tP1.0 indicates no change on exposure.
The solid curves show ratios after the two hcur baseline period, and the dashed
curves show ratios after three hours of ozonz exposure. A quantitative measure
of the change in distribution of gas is the rztio's root-mean~square difference
from 1.0, which is calculated for each row of sectors and indicated in the
figures as Arms' This parameter was also calzulated for the entire lung
(summing over all sectors) and is tabulated tzlow. (Table 1).

on31/ lun )contr 1

Compared to the sham-exposed (control) dog, two of three dogs exposed to
0.23 ppm ozone showed increased maldlstrloutlon of inspired gas. Greater changes
were typlczlly seen in the peripheral regions, both laterally and head-to-tail. -

TABLE 1 Changé in regional‘steady state N distribution, compared to the control

state. 2
Dog  Ozone, ppm Elapsed Time, drs. A .o (overall)
59 .0 2 hr. baseliee .079

’ 3 hr. exposure .078
55 0.23 2 hr. baselinz .279

' 3 bhr, exposure .251.

56 0.23 1 hr. exposure - .252

: ) 3 hr. exposure © +369
57 0.23 2 hr. baseline «J12

L * 3 hr. exposure T .320

Standard Respiratory Function Measurements

Analysis of the standard functional datz for the same dogs for which we have
radioactive data (55,56,57, and 59) show bor2erline changes in central airway
caliber (2 slight decrease in maximal flow volume peak flow) in dog 56 and
peripheral airway narrowing (a decrease in dynamic compliance) in dog 55. No
significant changes were seen in dogs 57 and 59. '

) b) Technical Problems

Analysis of the enormous quantities of data collected during the radio- -
. active measurements is finally progressing at a satisfactory rate. In the past
.- problems have been encountered in writing a program to analyze the data (orig-
inally collected on a PDP-15 computer) on the Livermore CDC-7600 computer. The
present computer program allows for area integration of radioactivity distribu-
tion in different positron camera focal plan2s and also provides very versatile
capabilities for graphic display.

}) Significance

- Our hypothesis is that low concentrations o 0, may alter functions that are re-
1ated to the patency of the peripheral airways i- the absence of significant in-
creases in resistance of the central airways (i.e., in the presence of only minor
increases in R, ). To what extent regional ventilation/perfusion relations are altered
by O, is not kiown. The hypothesis, if substantiated, may signal a.direction for
funcéional tests that are used in epidemiological studies.

-

{) Research goals for the coming year

a) Continue to improve radioactivé data analysis methods.:



b), Complete data analysis . .. the remainder of dog data.

c) Obtain data on eight human subjects, sixtéen experiments total (control and
éxposure), at 0.2 ppm 03 for a two-hour exposure. .

-

_ The undersigned agrees to accept responsibility
for the scientific and technical conduct of the project
and for provision of required progress reports if a
‘grant is awarded as the result of this application.

K ml\m WMm

Date ™ Principal Investigator or
Program Director
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- - ADMINISTRATIVE ESCORTREQUEST®

(PLEASE TYPE)

0 E

DATE'éECUHéElwm ) / TMeE:  From: 2388 ..

VISITOR(S) NAME AND AFFILIATION: . DAvid B, Gordog . .~ . .
- Yeterans liospital

BUILDING(S) AND ROOM(S) TO BE visiTED: _B-123-Conference Room A -

MEET AT: SOUTH BADGE OFFICE [ WEST BADGE OFFICE

PRIMARY ADMINISTRATIVE escorT¥ivian Jomes . - pepr. B0 - - gx77861 5 pclll ru415

ADMINISTRATIVE ESCORTs: _ David C. Shgpherd .
Atteadance at LLL Human

ceag

Pl:!RPOSE OF VISIT: 5.u|7"|j|:l:| Lomaittae

i

B I S

- e
IF CAR PASS IS REQUIRED PLEASE EXPLAIN: it

3

LIST BUILDING COORDINATOR THE PRIMARY A.E. HAS CONTACTED FOR EACH BUILDING THE VISITOR WILL ENTER:

T T E ISR T U ST B IR Lo CEAGGRYCL LSITL T T pe s e :
B ‘ T - 1‘ - FEOEE T B g rEx
- David €. Shppherd 21 R PR ST / Do -7861
AUTHORIZED REQUESTER . MAIL CODE ~ ksl SIGNA'i'URE DEPARTMENT EXT.
MAIL REQUEST TO BADGE OFFICE, BLDG. 310, RM. 120-L-370. THIS ST MUST BE IN THE HANDS OAFJSSUE

" OFFICE PRIOR TO VISIT. IF NECESSARY, PLEASE HAND O ASSURE PROMPT SERVICE.

\.\\

LL3931 (REV 3/76)
REQUESTING DEPARTMENT COPY{YELLOW)
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