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Chu!abhom Research Instifute (CRI) hosted "The international
fraining Course on the Detection of Health Hazards in Human
Populations Exposed to Mufagens and Carcinogens” in November,
at its laborafories in Laksi, Bangkok. The fraining course was jointly
organized by the International Agency for Research on Cancer
(ARC), the WHO and CRI.

It attracted 36 high calibre participants from 13 countries. The
organizers, Dr. H. Vainio and Dr. C. Wid of IARC and Dr. M.
Ruchirawat of CRI were assisted by 10 faculty members who gave

plenary presentations and acted as fuftors in discussion groups.

{Continued on page 2j




INTERNATIONAL TRAINING COURSE

{Continued from page 1)

The programme of the training course
was organized around morning lectures fol-
lowed by practical sessions which provided
opportunities for hands-on experience for all
participants. This practical component
contributed greatly to the success of the
course.

The scientific programme covered the
pasic mechanisms in mutagenesis and carci-
negenesis with emphasis on chemical and viral
carcinogenesis, identification and assessment of
hazards and cancer risks, dosimetry of chemical
carcinogen exposures, markers of biological
effects and assessing individual susceptibility to
carcinogen exposure.

The practical sessions tocussed on
various methods used for detection of exposure
io carcinogen(s) and analysis of damages
induced by carcinogens. The three study groups
which were run simultaneously with the practical
sessions were: “Lung cancer cases among
professional drivers in Bangkok®, "Pesticide
poiscning among antimalarial workers”, “Field
molecular epidemiology: feasibility of monitor-
ing for workers potentially at risk for developing
bladder cancer”,

As a result of study group activity carried
out on the fraining course, three project
proposals/designs were detailed:

A preliminary proposal was drawn up for a
research project on cancer risks associated with
traffic-delivered  air  pollution  involving  bio-
markers associated with exposure to air
pollution among Bangkok Traffic Police. The
project proposes to use methodologies and
technigues that were presented on  the training
course and can be completed within a
timeframe of 2 years.

Secondly, a study design was slaborated,
pased on a given scenario in which a medical
officer recently appointed for a large malaria
control proegramme learns that there has been a
suspected increase in the number of pesticide
poisonings soon after the beginning of the last
spray season. The information on the poisoning
and 5 deaths (2 mixers and 3 spraymen) is of
particular concern because this is a large
antimalaria programme involving 7,700 workers,
The study design features procedures for
surveillance of long-term toxicity and a
proposal for lang-term follow up.

Thirdly, a project design was drawn up
that aims at critical evaluation of exposure to
benzidine dye and the consequence of its toxic
effect, viz bladder cancer, by the use of cellular
and molecular methods in combination with
medical and epidemiclogical support to identify
risk factors in workers in a defined population.
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TECHNICAL GUIDELINES ON HAZARDOUS WASTE FROM
THE PRODUCTION AND USE OF ORGANIC SOLVENTS

Marny organic substances ex-
hibit solvent type properties. Whilst
any attempt to estimate the
number in regular or common use
involves subjective judgement, it is
suggested that some 60 sub-
stances fall inte this category.

Solvents display a very wide
range of properties and charac-
teristics.  Many are flammable,
some highly flammable; many are
volatile and evaporate quite ra-
pidly to give off vapours.

Such wapours may be
toxic or flammmable: flam-
mable vapours in con-

« Raw Material :

Paints. resins, adhe-
sives, plastfics,

¢« Carmrying Medium :

Fire chemicals, phar-

rmaceuticals,
chemicals.

agro-

Solvent wastes embrace a
broad range of physical and
chemical characteristics. The sol-
vent part of the waste may consti-

that those uses can be avoided or
eliminated altogether. However,
substitution and  improved effi-
ciencies of use can affect the no-
ture and quantity of waste, as can
batter separation of the compo-
nents of waste streams at source.
Such separation may avoid the
creation of difficult mixtures, and
result in separate streams more
amenable to recoveryfreuse.

Waste aveidance can be
considered to include al-
terations to a process
such that the waste gen-
erated is less dangerous

fined spaces can be ex-
plosive. Toxic properties

Organic substances that exhibit

can be very vared, and
include being carcino-

solvent type properties are wide-

and/or of reduced
potential fo harm the
environment, Thus,

waste avoidance may

genic, narcotic, ecotoxic
and may even be

ly used in many different areas of

include the substitution
of one solvent for an-

mutagenic or terafo-
genic. Solvenfts may be

other, where the use of

industrial production. Since it is

more or less dense than
water, more dense sub-

unlikely thaf their use will be

stfanceas sinking fo fthe
bottom of watercourses,

eliminated in the short term, it is

vessels etc.  Whilst some
solvents are totally mis-

of particular importance fhat the

cible with water, others

foxic properties of sclvents and

are not and display
barely any solubility in
water.

solvent waste generafted by in-

Solvents have three
principal areas of use;

dustry be carefully evaluated.

as cleaning agents, as a
raw material or feed-
stock in the production
and  manufacture of  other
substances, and as a carrying
and/for dispersion medium in che-
mical synthetic processes.

Users include many sectors of
industry and commerce, not to

mention some domestic  ap-
plications.  Particular industry user
sectors are:

+ Cleaning :

Electronics, metal  fi-
nishing. dry cleaning.
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tute o large or small portion of the
total. The balance may be solid or
liquid material, and may consist

of inert/semi-inert substances or tion.

other hazardous constituents of an
organic or inorganic nafure, Con-
sequently wastes may be highly
mobile and pumpable at one ex-
treme. or of a solid or virtually solid
nature at the other.

terial,

a difficult or harmful sol-
vent is avoided, Such
practices are widely en-
countered in the pro-
jected phasing down of
the use of chlorinated
solvents, and are consid-
ered to have a magjor
part to play in achieving
real reductions in the po-
tential for adverse envi-
ronmental effects and
overall environmental im-
pact.

The avoidance of
fugitive losses is a desira-

ble objective in itself, but is unlike-
ly to impact significantly on the
quantity of waste requiring atten-
It will however resdlf in a re-
duced reguirement
and hence help reduce
waste generation associated with
the manufacturing process.

for new ma-

The table on p. 7 presents

some examples of solvent waste

The nature of solvents, and
the uses to which sclvents are
conseqguently put, makes it unlikely

generated by indusiry,
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CRI bosted “The International Training
Course on the Detection of Health
Hazards in Human Populations
Exposed to Mutagens and

Carcinogens.”

15-26 November, 1993

This course was jointly organized by the International
Agency for Research on Cancer (IARC), the World Healfh
Organization (WHQ), and the Chulabhorn Research Insfitufe at
its laboratories in Bangkok. The ten day training course was

attended by 36 parficipants from 13 countries.

Af the end of the course,

coordinators,

interviewed by the editor.

| Qlueslion:

What were your priorities
when designing this fraining
coursa?

: Dr Vainio: We very much
i wanted to have a course in this
part of the world because South-
aast Asia is a region that is deve-
| loping very rapidly at the moment.
| Societies are in transition: on one
i hand you have infecticus di-
| seases, parasitic diseases and
| other diseases of this nature lead-
i ing fo a high mortdlity rate: and
{on the other haond. you have
societies that are rapidly becom-
i ing industrialized; that brings pro-
i blemns of urbanization and very
{ quick changes in life style. For
this reason what is happening in
Thailand and other countries in fhis
region is an inferesting phesno-
menon. Moreover, people in this
region. perhaps because of fhe
rapid economic development,
have a real inferest in education
and training.

We have run similar courses
before in India in 1984,in Meaxico in
1989, and the last one. before this

| present course, was in Zimbdabwe
Lin 19921, so it seemed a logical
develepment to have a course in
| this part of the world.

The way in which we have run
the course has changed on the ba-
sis of our experience of the needs of
fraineeas. The first course, in Bombay,
didn't have a practical hands-on
component, but consisted of discus-
sion and study groups. We devel-
cped the practical sessions in
Harare and have now included
them for the first time as a major
course component at CRI.

The feedback has been very
positive. It is guite evident that pec-
ple redlly want fo have hands-on
experience and the opportunity to
try out new techniques themselves
and to decide how the techniques
can be opplied to their own re-
search programs.

Queslion:

Dr Wild, this training course
has clearly put a lot of em-
phasis on practical laboratory
fraining sessions. would you
give us some examples of
specific techniques in identifi-
caffon of carcinogens fhat
parficipants have been frained
in on this course.

Dr Wild: What we have tried
to do is to give examples of dif-
ferent laboratory approaches fo de-
tecting environmental health haz-
ards because in the last fen years or

the joint programme
Dr. H. Vainio and Dr. C. Wild of IARC were

so there has been what you might
call an explosion in technclogy. As
a result, there have been mgjor
advances in detection of hazards,
and it is very important for people
at all levels o know what is in-
volved in these techniques and fo
know how they can be used in
their own research projects.

We chose three areas as
examples, The first was measuring
exposure to chemical carcino-
gens by measuring fhe chemical
in the body either bound fo pro-
tein or DNA., or excreted in the
urine, and these approaches al-
low a more precise measurement
of exposure fo carcinogens. The
compound we specifically chose
was  dflatoxin ' which is' a4
mycotoxin confaminating food
supplies. We chose this parily be-
cause the method is relatively
simple. and alsc because it is a
problem that is of relevance to
counfries in this region.

A second area was looking |
at consequences of carcinogen
exposure in terms of genetic al-
terations in the cell, detecting mu-
tations in specific genes. This is
one area where the technology
has developed rapidly in the last
few vyears, so the ftechnigues are
state-of-the art and people want
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Dr. C. Wild

To learm aodt them. And 11's very
important that people see the
rechniques for themselves.

Question:

Does this technique involve
the use of new or expensive
aquipment?

Dr Wild: One pisce of
squipment needed is the poly-
merase chain reaction machine.
the PCR machine, as it is known,
This is relafively expensive, costing
around SUS7-8.000. But the tech-
bigue itself is comparatively sim-

. ple. and the fact that the students
| perform the technigue here in
| Bangkok helps to demystify the
| technology.

_ The area that we specifically
| looked at was ways to measure a
person’s capacity to metabolise
carcinogens, and this involves
| mainly chromatographic tech-
| nigques.

5 One thing that is, | think, im-
| portant to mention with regard to
. the practical sessions on the
| course is that we provide examn-
| ples of the technology. but we do
! not want to give people the im-
- pression that they should organise
. their research around these tech-
| niques. Rather, we aftempt to
. awaken people to what is the best
| approach to a particular problem,
| and not to look for a problem to
| match a particular technigue.

auestion:

Dr Vawnwe, yow opering lec
ture on the course dealt
withi the fopic "Environmental
Health: Populaticns Vs
individuals, What are the
main differences in these two
perspectives?

Dr Vainio: Tnis difference
can be best illustrated by taking an
example such as cigarette smaok-
ing. If everyone in a particular soci-
ety smoked 20 cigarettes a day,
then clinical and epidemiclogical
studies would indicate that lung
cancer was a genetic disease be-
cause there would be homogene-
ous exposure to the necessary
agent among all the population so
that the distribution of cancer
cases would be wholly determinaed
by individual susceptibility in this
case. Whereas, if you look at the
causes of the incidence of lung
cancer, then it is clear that lung
cancer is caused by smoking.

| think this relates to what Dr
Wild was saying a moment ago. In
a way, you can use rany different
techniques nowadays such as
genotyping. for example, to find
ouf what an individual is susceptible
to, but at the same fime we must
not forget that the causes of the in-
cidence are factors in the society
which create the influence. When
vou censider public health, our em-
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Dr. H. Vainio

the Causes of INCKdence and seo-
ondarily to consider the genetic
factors determining the individual
susceptibility, These differences are
not exclusive but inferrelated,

Cluestion:

Dr Wiid, could you fell us
what is involved in
phenotyping?

Dr Wild: This comes back
¢ the same issue. In a sense car- |
cinagens are inactive in their na- |
tive form and require some me- |
tabelism in the body to actually |
cause any foxicological cutcome.
So. one way in which this cceurs is
via the cytochromes P450 which
are a group of enzymes that acti- |
vate the carcinogen and enable |
it to bind to the DNA or fo protein |
in the body. So. it would be very
nice to lock at the ability of the
individual te metabolise a car-
cinogen, which is essentially the
phenotyping. tc lock at differ-
ences between individuals and to
identify individuals who are at a
higher or lower risk from a given
carcinogen due to their pheno-

type.

There are two ways to meas-
ure this. Either you can give peaople
a drug which is metabolised by a
specific enzyme and you can lock
at the metabolites of the drug in
the urine, In this case you may

{Continued on page 6)




(Continued from page 5)

| have logistical problems and in
| addition some ethical problems
with regard to treating people with
drugs simply fo examine metabo-
| lism. So the method we chose. in
| fuact, was where there s a
| substrate of the enzyme already in
| the body., an endogenous
| substrate, in this case cortisol. This
| compound is metabolised by a

specific cytochrome P450 and you

can then look at the cortlisol and
| ifs metabolite. & Bhydroxy cortisol,
in the urine. The ratio of these two
| fells you something about the me-
| tabolism of the individual and fhe
| level of enzyme In that individual.
i The less cortiscl you see in the

urine, then the more active that in-
I dividual is in metabolising the car-
| cinogen. The enzyme examined is
| one important in the metabolism
i of aoflatoxin, so it thus tied in with
i other parts of the practical course
i where we looked at aflatoxin
I markers.

Question:

Can you tell us what are the
toxins present in the environ-
ment in Thailand thaf pose
the greatest risk?

Dr Vainio: Thailand is fa-
mous for the high incidence of a
particular type of liver cancer. This
liver cancer appears to be relat-
ed to the occurrance of liver
fiukes in some parts of Thailand.
| The other thing that is of particular
| interest in Thailand, is the expo-
sure to mycotoxins, parficularly
aflatoxin, which can interact with
hepatitis B viruses in the causation
of liver cancer. So that is why
some of the practical sessions
were directed at measurement of
aflatoxins. We have been struck
by the level of indusirial develop-
ment in Thailand. One result is
i that now In Bangkok people
seem to spend a considerable
amount of their time sitting in fraf-
fic and so they are increasingly
exposed fo exhaust fumes. There-
fore, one of the study groups was
looking at problems related to air
pollution in Bangkok and how to
explore the situation effectively.

The group proposed a study
| to be caried out in Bangkok on

traffic policemen because this is an
occupational category which is
highly exposed and so might serve
as an indicator of the effect of fraf-
fic fumes on the population. The
study utilizes the technigues that
have been covered on this training
course. Hopefully it will get the nec-
essary funding.

Question:

The course participants all fesl
that they have benefitted
greafly from the iraining they
have received. In your view,
Dr Wild, what are the factors
that have made the course so
successful?

Dr Wild:  The first thing is the
quality of the participants them-
selves: without well motivated par-
ticipants., no course can be suc-
cessful. On this course, both the
participants from Thailland and from
abroad have been very active and
enthusiastic from the start.

The second factor has been
the multidisciplinary backgrounds of
the participants. Some come with
very strict laboratory training right
the way through to people in-
volved in public health, so you get
a very broad view, sometimes a
conflicfing view, which is a good
way fo synthesise ideas and trans-
late modern techniques into some-
thing concrete.

The third factor that has really
helped in contributing to the suc-
cess has been the logistics of the
course; that is CRI itself. For the
laboratory practicals, we have had
excellent human resources in terms
of helg to organize what we need
for each laboratory session to sef
up the practicals; and of course,
the availability of equipment that is
necessary to perform the prac-
ticals.

There can be few laboratories
that are better equipped than this
one, which means that potentially it
is an important resource not just for
the Institute itself but for scientists
throughout Thailand.

Dr Vainio: Could | just en-
dorse what Dr Wild has said. This
has been an ideal instiute in which

CRI hosted “The International Training Course on the Detection of |
Health Hazards in Human Populations Exposed to Mutagens and |
Carcinogens,” 15-26 November, 1993

to organize this type of course - fo |
have the laboratory facllities on |
hand for the study groups. In |
many countries this is just not pos-
sible.

Question; i

One new facility that is of |
great interest fo CRI is the |
IARC Cancer Database that |
vou demonsfrafed this morn-
ing. Could you fell us some-
thing about the work that
has gone into this, and when
it is likely to be available.

Dr Vainio: This IARC Can-
cer CD-ROM is actually drawing
on much of the work that has |
been carmied out at the Agency |
for the last 25 years. It contains all
the information from the published
IARC monographs representing
more than 20,000 pages of docu-
mentation. In addition. it also con-
tains databases such as cancer
incidence in 5 confinents, and
genetic activly profiles.

The purpose of having all this
information on one CD-ROM is fo
make this large amount of data
avdilable in an easy, user fiendly |
form. particulary for those who do
not have the facilities of retrieving
data from the existing sources.

The CD-ROM disc | demon-
strated this morning will be avail-
able early in 1994. We hope it will
be of special help to those peo-
ple who are working on environ-
mental cancer and on cancer
prevention in developing coun- |
fries, One of the special features |
of this disc is that it only contains
evaluated data.

Quesfion:

Thank you both very much.
Are there any final poinfs you |
would like to make? |

Dr Vainio: | would like to
end by saying how delighted we
both have been to work with CRI.
The assistance we have received
from the local organizers has been |
really excellent, and so for both of |
us this has been not only a very |
productive course, but also a |
highly enjoyable one. |

j
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TECHNICAL GUIDELINES ON HAZARDOUS WASTE FROM THE PRODUCTION

AND USE OF ORGAN'C SOLVENTS {Continued from page 3)

| Acetone

Acrylonitrile

Benzene

Butancl

Butyl acetate

| Carbon bisulfige

Cyclohexanone

Diethy| ether

Dimethyl formarmide

Esters
Ethanol

Ethyl acelale

Glycol ether
Isopropanol

Kerosane

Methanol

Methyl ethyl ketone
Propanol

Pyridine

Styrene

Tetrahydrofuran

Chemical industry, textiles,
plastics, photographic,
printing industry.

Petrochemical industry.

Cleaning and degreasing
of metal.

Chernical industry,
pharmaceuticals, textile,
manufacture of coalings.

Chemical industry, printing.

Chemical industry,
textile industry,
plastics processing.

Chemical industry, textile,
manufacture of coatings,
plastics.

Chemical industry,
textile industry,
plastics processing.

Chemical industry, textile,
plastics.

Motar vehicle manufacture.

Chemical industry,
therapeutic products, textile
extractive industry,

printing, photographic,

Chemical industry,
manufacture of therapeutic
and pyrotechnic products.

Chemical industry,

Extractive industries,

food flavouring, cosmetics,
toiletries, paint and varnish
manufacture.

Cleaning and degreasing
of metal, motor vehicle
manufacture.

Chemical industry,
manufacture of therapeutic
praducts.

Chemical industry, adhesives
Textile industry.

Chemical industry,

plastics processing.
Petrochemical industry.

Chemical industry,
manufacture of therapeutic
and pyrotechnic products.

Toluene

Kylene

Carbon tetrachioride

Chloro-benzene

Chloroform

Dichioreetnane

Ethyl chioride

Ethylene dichlonde

Ethylene dibromide

| Methylene dichloride

Fentachlorophenal

Perchlorethylene

1.1, 1-trichloroetnans

Trichloroethylene

Trichlorotluoromethans

Cleaning and degreasing
of metal, motar vehicle,
adhesives, chemical industry,

Cleaning and degreasing

of metal, coking plants,
gasworks, chemical industry,
motor vehicle printing industry,

Flastics processing, chemical
industry, manufacture of
fluorocarbons, aerosol.

Chemical industry, textile,
dry cleaning, degreasing,
manufacture of coatings.

Chemical industry,
fluorocarbons, dyestulfs,
pharmaceuticals, cosmetics,
toiletries, texdile, dry cleaning,
degreasing, manufacture of
coatings.

Chemical industry, vinyl
chloride production,
manufacture of paint,
varnish and finish removers.

Chemical industry,
manufacture of tetramethyl
lead.

Chemical industry, textile,
dry cleaning, degreasing,
manufacture of coatings.

Chemical industry, synthetic
resing, pesticides,
anti-knock agent in fusls.

Chemical industry,
pharmaceutical and food
extraction, paint removers,
degreasing.

Textile, woed, paint and
biocide.
Chemical industry, |
manufacture of fluorocarbons, |
textile industry, dry cleaning,
degreasing.

Wide range of solvent
and degreasing applications,
e.9. textile, rubber industry.

Chemical industry,

textile industry, dry cleaning,
degreasing, manufacture of
coatings.

Aerosol, refrigerant,
plastic foam blowing agent,
chemical intermediate.

Note: The technical guidelines summarized in this article were adopted provisionally by the First Meeting of the Conference
of the Parties to the Basel Convention (December 1992) and reviewed by the Technical Working Group of the Basel
Convention (June 1993).
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A longitudinal study of infants in
the Faroe lIslands reported in the
January 1994 issue of Environmen-
tal Health Perspectives evaluated the
possibla transfer of methylmercury to
infants via breast-feeding. Evidence
from poisoning episodas indicates that
methylmercury exposure may cause
neurobehavioural damage to the fetus
at exposures corresponding to a mater-
nal hair mercury level above about 10
ug’g. In some fishing communities, this
limit may be exceeded due to distary
reflance on seafood.

In the Faroe Islands, located in
the MNorth Atlantic between Scotland
and lceland, the population relies to a
large extent on seafood, including pilot
whale, which has a high mercury con-
centration. The study of 583 Farcese

ALUMINIUM AND
ALZHEIMER'S DISEASE

The theory that aluminium may
play a part in the development of
Alzheimer’s disease has arisen as a re-
sult of a number of observations and
findings over the last twenly years.

Alzheimer's disease, which is one
torm of senile dementia, usually is
found in patients over the age of 65 but
it can occur in people as young as 40,

The disease can only be diag-
nosed with certainty post mortem by
the presence of increased levels of alu-
minium in the bulk brain tissue and the
particular association of aluminium with
the neurofibrillary tangles and neuritic
plagues. However, it is still a debated
question whether accumulation of alu-
minium is a causal factor in the
development of Alzheimer's disease
and other degenerative disorders or
whether it only reflects impaired regu-
latory mechanisms in a diseased brain,

Probably the most controversial
aspect of the aluminium/Alzheimet’s
debate is the data from epidemiological
studies associating the disease with in-
take of aluminium from drinking water.

However, such studies need to be
treated with caution. Results may
merely reflect the influence of some
other, as yel unknown, factor. Current
data suggests that further epidemiclogi-
cal investigation is needed together
with a better understanding of the fac-
tors that influence the absorption of
aluminium.
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children followed the infants from birth.
The duration of nursing was recorded
and hair samples were obtained for
mercury analysis at approximately 12
months of age.

The hair mercury concentrations
were found 1o increase with the length
of the nursing period, and infants

nursed throughout their first year
showed the highest geometric mean.
It would seem, therefore, that human
milk is an important source of
methylmercury exposure in infants and
in certain fishing communities, infants
nursed for long periods may be at in-
creased risk of developing methyl-
mercury toxicity.

Chemical Sensitivity Syndromes

Progress in understanding disor-
ders caused by an individual's sensitiv-
ity to chemicals in the environment has
in the past been hampered by the lack
of an established mechanism to aexplain
how exposure to concentrations of
valatile organic chemicals that are well
tolerated by most of the population can
produce a range of symploms In sensi-
tized individuals.

However, recent studies indicate
that neurogenic inflammation may play
a key role in our understanding of a
broad class of environmental health

Mercury
Poisoning

Gold miners who use mer-
cury to separate out the gold
particles dredged from river
beds have caused serious pollu-
tion to hundreds of kilometers of
major rivers in Srazils Amazon
basin. Prospectors dredging for
gold have left deposits of quick-
silver which gradually are con-
verted into methy! mercury en-
tering the food chain through its
high concentration in large fish.

It has been estimated thal
200 tons of mercury escape into
the Amazon waters each year.
Some is burned off in the pro-
cess of separating the gold, cre-
ating a toxic vapour that perco-
lates back into the watershed
via tropical rain.

In its most advanced form,
mercury  poisoning  leads to
Minamata disease, an affliction
that causes brain damage and
hirth defects.

Source: Time Magazine, January [
10, 1594 |

L

prablems resulling from chemical expo-
sures.

MNeurogenic inflammation is now a
well defined physiological mechanism
by which mediators are directly re-
leased from sensory nerves to produce
vasodilatation, edema, and other forms
of inflammation. Future research
should lead to ways of describing
with some accuracy the role that
neurogenic inflammation, triggered by
specific environmental chemicals, plays
in human health and chemical sensi-
tivity syndromes.
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