
FILE MTMORANDUM September 19, 1974

DISCUSSION OF COLLABORATIVE BIOLOGICAL/BIOCHEMICAL RESEARCH

A r6eetingtook place in this laboratoryon September 12, 1974 to

discuss possiblecollaborativeresearchefforts in biology/biochemistrybetween

our Research Dept.. McGillUniversityand Dr. Witschiof the UniversitLsde

.Montreal.

PRESENT: 'P@-.'JamesC. Hogg McGill University
b'r."S. Inou I
Dr. H. Peter Witschi UniversitLsde Montreal

Ms. J. Johnson

Dr. M. H. Bilimoria

Mr. R. S. Wade

Dr. T. A. Smith

Prior to this meeting, JCH and HPW had never met. RSW, in a brief

review,said that B.A.T.were striving to develop good techniquesfor animal

inhalationstudies, includingthe measurementof the extent of penetrationof snuke

into the lungs. In order to shorten the time needed to assess lung damage, it

is proposed to investigatebiochemicalpropertiesas possible early indicators

of damage. Such techniques,if satisfactory,would be extremelyuseful in

facilitatingthe evaluationof product changes.

Most of the ITPL biochemicalwork was alreadyknown to the visitors,

but the unique opportunityis now welcomed to study the relevanceof some of the

ITPL methods and to extend the search for biochemical indicatorsof smoke's

effects,by the excitingpromiseof being able to work with animalsfor the first

time, utilizing ideas and-suggestions from JCH and HOW.
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The objective of the meeting was to discuss different approaches

to the problem and the ways in which such cooperative effort should be planned.

It is hoped that the externalwork will be funded by the CTMC. An outline

plan and a rough cost estimate are requiredby early October for consideration

in the new CTMC budget.

JCH has adequatelaboratoryspace for the work, but has little biochemi-

cal experience. It is planned that the animal exposure and morphologywill be

done at McGill, the trainingin biochemicaltechniquesat U. de M.',and the

actual experimentsafter exposureswill be done at McGill and at ITPL.

What would be the preferred niodusoperandum Dr. Binns would prefer

to concentrate on systems which would have relevance to humans. However, HPW

thinksthis is too idealisticand believesthat the best firstapproachis to use

the techniquesof classicaltoxicologyto find any indicatorof lung damage.

Smoke exposure facilitiesare a major problem. JCH has a "home-built"

machine for exposing guinea-pigs.to smoke, but the work really needs equipment

suitablefor differentspeciesof small animals (mouse/rat)which the McGill

equipment cannot acconudate. JCH prefers guinea-pigs, becausehe is interested

in lung mechanics, which would be too difficultwith smalleranimals. HPW's

experienceto date is mainly with mice and rats. It was agreed that initial

work can start with the JCH machine and guinea-pigs,but efforts should be made

to obtain a versatilesmoker as soon as possible (Oak Ridgeor an equivalentone

developedat Southampton?).' Concerninghis home-built smoker, JCH said that he

has plentyof evidencethat smoke gets into the lung, at least as far as the

bronchi and trachea where lesionsoccur. Besides, HPW and MHB said that it would

be better to start with acute studiesto find assays of just how much damage

smoke does cause and then Southamptoncould use these to see if any of them could

be observablein their long term chronicinhalationstudies;thus it was

decided that JCH's smdking machine would be quite adequate to begin with since

it might take a long time to obtain the Oak Ridge or other machine.

t_n
LPJ
co

BATCO document for Province of BritishColumbia 20 April 1999

BATCO 00114924



3

In discussing the best studies to start the cooperative work, HPW

felt that we should not begin with completely new techniques. However, overall

HPW felt that one should look for effects in both (a) the lung parenchyma,

and (b) the trachea/bronchialtree. He said that two stageswere important:

1) The immediateeffecton the biochemistryof the lung cells. 2) The effect

after 24-48hours (a lot of tissue repairhas normallyoccurredby then).

HPW preferred to work with whole lung homogenates. However, JCH cautioned

against a general overview of cells, and was wary of simple.inflammation.

He prefers to look at separated,cleaned-upcells. There are publishedtechniques

on such separationand an expert on these is believed to be coming to

t4ontrealsoon to give a paper on them. Both HPW and JCH believe that tracheal

cells shouldnot be too hard to isolate.

RESEARCH PROPOSALS

Several areas of researchwork were discussed, and they are reported

below, not arrangedin any particularsequence. Later in the day, MHB, JJ

and HPW reconvened to work out requirements for numbers of animals and exposures.

These have been submitted to JCH for considerationprior to a further meeting

of the same group on September 23rd.

1. Transformationof Carcinogensby Aryl Hydrocarbon

"ydroxylase (AHH)

t4iBasked about the inductionof aryl hydrocarbon hydroxylase in

animals' lungs by smoke exposure, as HPW is experienced in

this work. HPW was not keen on further work on AHH, since he

had found that the AHH level in the lungs depends more on the

animal's diet than on the smoke dose. Also the AHH approachwas

receivingso much attention by other workers.

MHB then described the work done by Rosenkrantz and by Ames

on the detectionof the activityof.carcinogensusing mutants

of E. coli and salmonellarespectively,after activationby
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certain enzymes. He suggestedthat fractionscontaining

AHH, isolated from "smoked"lungs, might enhance the

metabolismof carcinogensto "supercarcinogens"(i.e. the

other edge of the sword!) in the bacterialmutagenesistests.

HPW was concernedthat such a test system was still

further removedfrom the human situation,but it was pointed

out that in fact the salmonella-typetest would simply be

a useful biochemicalmethod (similarto a chemical end-

point)of identifyingeffectsin animalsmoke exposure. -

JCH was enthusiasticabout the use of the salmonella technique,

and it was finallyagreed that such a study would be

worthwhile. InitiallyMHB would have to learn the AHH

isolation techniquefrom HPW. They would then have to find

whether AHH could be.induced in lungs of guinea pigs using a

chemical (cholanthrene). Assumingsuccess in this, animal

smoke exposures would be run on JCH's smoker, to find the

time after which peak AHH activity was reached. A dose-response

study would then be run, sampling always at this peak time.

This would then be repeated,and samples isolated not only

for AHH activitybut also-forthe mutagenesisstudy,

whereafter a comparison would be possible between smoked and

unsnmked control animals, to see the effect of smoke on the

lung cell enzymes.

2. Developmentof Protective En;M -Systems

it was decided that homogenates of whole lungs would be

prepared for measurementsof enzymes. The enzymes suggested

were:

- superoxide dismutase

- pentose shunt enzymes

- thymidinekinase

- cytochroml-oxidase
7
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3. Biosynthetic Processes in Tracheal Mucosa

Trachealepitheliumcells are of greatestinterest,and both

the entire trachea and tracheal mucosa should be studied.

The guineapig is not the best animal for this work. but

would have to sufficein a relativelyspecificapproach

until a versatilesmokingmachine is obtained.

Suggested studies include:

Incorporationof precursorinto glycoproteins

Incorporationof precursorinto RM

Activityof thymidinekinase

Reducing activity (NADPH/NADPratios)

4. Signs of Lipid Peroxidationin Membranes of Specific Cells

Fluorometrictechniquesare availablefor studying lipid

peroxidation,althoughthey are trickyto perform. Drugs

can be used to proliferateType 11 cells,i.e. to "beef"

up cells before examination. JCH has definite reservations

about lipid peroxidation.

There was some argument about the use of high dose acute

toxicology methods, with HPW pro and JCH con. HPW prefers

the idea,as a means of short-cuttingalot of work. JCH was

concerned about exposing guinea pigs too rapidly, since they

easily get pneumonia. However, measurement of pneumocytes

could well be useful. *We should not abandon non-specificmethods.

CONCLUSION

Having discussed possible areas of work and listed requirements for them

in terms of numbers of animals and exposures,the o'bj.'ectiveof the meeting on

September23 is to set prioritiesfor the work and prepare a draft programmewith

rough costs, for submission to CTMC.

T. A. Smith
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