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lhe Conference, organized as one

of the education and training activities of
the Chulabhorn Research Institute under
the International Program on  Environ-
mental and Industrial Toxicology (IPEIT),
was presided over by Her Royal Highness
Princess Chulabhorn.

The four day conference program
altracted over 450 delegales from acade-
mia and research establishments, govern-
ment agencies and the private industrial
sector from 20 countries, providing an
international forum for the exchange of
ideas and tne sharing of research expe-
rience in one of the most rapidly advancing
areas ol scientific and technological deve-
lopment.

The scientitic program of the Con-
ference covered a wide range of areas
including:

* Agricultural Biotechnology

* Environmental Biotechnalogy
Micrabial Biotechnology

New Technologies and Bioprocesses
iMedical Technologies

+ Food Microbiclogy and Food
Technologies

and featured a keynote lecture, 20 plenary
lectures, 14 scientific sessions and poster
presentations.  In total, there were 80 oral
presentations and 100 poster presentations.

[Continued on page 8}



Interviews with
LIASD DParticipants

I‘Je CRI conference on Biotechnology Research
and Applications for Sustainable Development, organized
in the program of the Insfitute’s International Center for
Environmental and indusfrial Toxicology (ICEIT), aftracted
resedarchers from some 20 counfries worldwide

The Editor took this opportunity
to talk with some of the distinguished
speakers who presented papers in
the scientific program of the confer-
Eence. Firstly, | asked Dr. John
Mattick, Director of the Centre for Mo-
lecular and Cellular Biology at the
University of Queensland, Australia,
what, in his view, had been the main
achievements of the conference:

Dr. Mattick: | think the main
achievements of the conference have
been in two areas. Firstly if has pro-
vided an excellent opportunity to hear
about new developments in science,
and secondly It has provided the op-
portunity to renew connections and
linkages with colleagues, particularly
with those based in Bangkok. One of
the most important aspacts of this
ivpe of meeiing is that scientisis
working in related areas can get
together and talk face to face about
new projects and ways of working
together. Often people are foo busy
at home to come to this kind of meet-
ing, but one reason [ came is that the
scieniific  program looked so good,
and | knew it would atiract good peo-
ple. Scientific research has become
increasingly international and so it is

very fmportant to have this kind of
opportunity. The present workshop has
been perfect from this point of view,

Editor: | then asked Dr. Mattick
for his opinion on exciting develop-
menls in biotechnology that had been
presented at the conference.

Dr. Mattick:  To see the wonder-
ful potential use of microorganisms, to
address environmental problems; the
use of microbial pathways defined by
genetics & microbiology to break down
toxic chemicals and to deal with waste
treatment. In fact one of the most
exciting developments in biotechnology
internationally is the use of microorga-
nisms in waste treatment. Also, genuine
genetic engineering, laking existing
genes and modifying them for producing
compounds or processes of economic
value. It's just been wonderful to see
the matunty of the field. The progress is
on a broad front; but whereas & or 10
years ago people were talking about
what might be possible, we are now see-
ing real examples of what can be done.

Editor;: Mext, | turned to the
question of Dr. Mattick's own research
at the Centre for Malecular and Cellular

Biology at the University of Queens-
land, and asked him about his own
immediate concerns and interests
with regard to biotechnology and its
applications.

Dr. Mattick: My main concern
is to generate as much knowledge as
quickly as possible. | have a strong
view that people who are working on
particular applied projects in biology
are wasfing their time because they
don’t know enough about the systems
they are working in. This is largely
because of short term poiitical and
econamic pressures; and it applies
as much In Ausfralia or America as
it does in Thailand. For example,
people are trying to solve problems
with technology when their knowledge
basis is not good enough. So my own
concern is fo generate as much infor-
mation as | can about the systems that
[ am inferested in. I'm mainly in-
terasted in bacterial pathogenesis and
also the genetic control of human de-
velopment. Every time | clone a se-
quence of new gene, | learn some-
thing new. Every time we do this we
have a better jdea of how a system
works and therefore of what products
and processes may be possible. So
the future belongs to those who gene-
rate information; and I think the next 5-
10 years are critical and that the coun-
iries and the researchers who go after
new information will be those who will
profit most in the long term. Informa-
tion {s power, and the people who ge-
nerate information will own the future,

Editor: | next talked with Dr.
Waclaw Szybalski of the McArdle
Laboratory of Cancer Research of
the University of Wiscansin, who at
the conference presented a paper on
Novel Methods for Rapid Seguence
of Large Genomes. The paper de-
scribed the development of a new
“‘top-down” procedure for preparing
contiguous  50-100-Kb  fragments
without conventional cloning.

| asked Dr. Szybalski what had
been, in his opinion, the most excit-
ing development in biotechnology dis-
cussed during the conference.

Dr. Szybalski: [t such an enor-
mous field that it is very difficult to
isolate any one development that is
more exciting than another. But there
was one particularly interesting sub-
ject presented here af the workshop
by Thal researchers about making hy-
brid plants that produce properties
that normal fruit do not have.

It's vary important to remember
that biotechnology is a very old
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science, going back at least 20,000
years, when pecple were developing
agricultural planis to feed themselves,
and later fermentation and preser-
vation of food was all part of
biatechnology. What is happening at
the moment is an accelerated pace of
knowledge but not the creation of a
new field of knowledge. What we
have now is development in 3 main
areas. One is drugs to treat disease,
another is new foodstuffs to alleviate
hunger and the third is new approach-
es to cleaning up the environment
thus creafing sustained biotechnology.
Bacteria, if they are properly de-
signed, are wonderful ai doing this.

To these three, | would also
add new diagnostic tools. What [ am
warking on in Wisconsin is irying to
speed up the sequencing of the hu-
man genome because that will be
one of the most important diagnostic
tools. Cnce we fully understand the
sequencing of ONA then we shall be
in a position to understand suscepti-
bility to diseases and many other
things.  It's very difficult to repair
something if you do nof have a blue-
print, and DNA sequencing provides
just that blueprint which will show
what is wrong and how to correct or
repair it. And future developments in
medicine will be along these lines,
producing  befter diagnostic  {ools,
more efficient ways of producing
more healthy food.

Editor: | next asked Or
Meinhart Zenk of the University of
Munich and presenter of a paper on
Heavy Metal Detoxification in Higher
Plants, for his views on the achieve-
ments of the conference:

Dr. Zenk: The workshop has
provided a very good overview of
developments in biotechnology both
internationally and here in Thailand.
{ am most impressed by the develop-
ments in gene technology that have
been made. In the past | have not
been exposed to oxidalive stress and
this is one of the areas that | really
learned a lot about here. The level of
research that is being carried out /s
maost impressive.

fn Germany we have a Green
Party which is backed up by Green
Peace and these movements are, in
my opinion, hindering progress  in
bictechnology because they are too
worried about negative effects that
biotechnology might have on the
environment and on society. [ com-
pletely disagree with this view. The
press takes up horror stories which

are scientifically not true. But these are
elements that we always have to lake
into account.

Editor: Asked about his work at
the University of Munich, Dr. Zenk re-
plied:

Dr. Zenk: My group in Munich is
engaged in two main areas of research.
Firstly, alkaloids which are pharma-
ceutically important alkaline compounds
formed in higher plants. We want to
produce plants which produce either
new alkaloids or more of the known
alcoloidls.  Secondly, heavy meial resis-
tance in higher plants. This will in-
crease our understanding of how heavy
metals are inactivated in higher plants —
leading fo a process which is known as
bicremediation. This means that we can
remove heavy metal from contaminated
soil with certain plants that are geneti-
cally modified to have a higher capaciiy
to remove the metal in normal plants.

This would give back io agri-
culture large areas where the soil is
currently conlaminated by Industrial
pollution in the form of heavy metals.
We can genstically engineer tobacco
plants that contain less cadmium to cut
down on risks of lung cancer which
some people believe to be caused by
the inhaling of cadmium.

Editor: Finally | spoke with Dr.
A M. Chakrabarty of the Department of
Microbiology and Immunclogy at the
College of Medicine at the University of
Wingis. | asked Dr. Chakrabarty what
had been the most significant develop-
ments in biotechnology in the United
States in recent years.

Dr. Chakrabarty: In the United

States developmenis in biotechnology
have been quite extensive with most of
the advances being made in medical
biotechnology. A lof of work is going
on in enhancing production of anti-
biotics and other drugs.

But now,

molecular plant biology Is beginning
to take off. New types of agricultural
products are being introduced into
the market and | believe that during
the next 5-10 years there will be a
significant number of new types of
fruit and vegetables.

The sfowest moving area Is
environmental and industrial bio-
technology. There are certain regu-
latory issuss that have hampered
progress, but [ am pleased ifo say
that these are now being addressed
and [ am sure that in the next 10-20
years we shall see significant
advances in  environmental bio-
technology. Indeed, it is my personal
belief that, in the long run, this area
will prove even more important than
medical biotechnology. | predict that
there will be major innovations in the
way we deal with problems of toxic
chemicals in the near future.

Editor: When | asked Dr
Chakrabarty for his views on the
overall achievements of the confer-
ence, he was most positive.

Dr. Chakrabarty: We dis-
cussed  different areas of plant
biotechnology, medical biotechnology
and environmental biotechnology,
what their present siatus is and what
future developments might be. This,
[ think, will be useful to students and
researchers here in Thailand so that
they can decide what directions fo
take and in what areas to concen-
trate research. Bringing into focus
these major developments has been
the main success and accomplish-
ment of the conference.

Editer: Dr. Chakrabarty's view
was shared by all the other partici-
pants | spoke with. They agreed that
as a forum both for information ex-
change and as a training workshop
the conference had been outstand-
ingly successful.
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In a recent review article on the
application of carcinogenesis bicassay in
identifying human cancer hazard, the
authors® point out that carcinogenesis
bivassays have been criticized for identify-
ing "too many rodent carcinogens” and for
not predicting carcinogenic  hazards to
humans, largely because of purported
differences in exposures and lack of dis-
crimination  due to  high-dose  effects.
Long-term  bicassays are designed to
expose rodents to chemicals or environ-
mental mixtures that cause only minimal
toxic effects. The highest dose selected
for these studies has been termed the
“maximum tolerated dose” (MTD), when, in
fact, it actually represents a minimally toxic
exposure dose.  Since nearly half the
chemicals tested by the Mational Cancer
institute (NCI) and the National Texicology
Program (NTP) elicited a positive response
in the rodent bicassays, some researchers
have postulated that carcinogenesis in
these studies results from cell killing and
ncreased  cell  division  (mitogenesis).
However, no obvious correlation between
foxicity and carcinogenicity exists. Mitoge-
nesis is certainly crucial to the carcinoge-
nic process, but the conclusion that the
majority  of positive carcinogenesis re-
sponses results from cell Killing and mite-
genesis requires a more critical evaluation.

Most of the chemicals selected for
the MNCINTP rodent bioassay program
were suspect carcinogens. Thus, nol sur-
prisingly, many of these chemicals (two-
thirds) did induce carcinogenic responses
in well-controlled, 2-year rodent carcino-
gen bioassays. WMore criteria are used to
predict the carcinogenic potential of chem-
icals since the inception of the bicassay
program, as more infermation on mecha-
nisms  of carcinogenesis has  become
available. These criteria include 1} posi-
live or suggeslive evidence from epidemio-
logical sludies or previous experimental
studies in animals, 2) potential to act as
an electrophilic agent or to be metabelizea
to an electrophilic species, 3) polential to
be metabolized to active fres radical spe-
cies, and 4) known biological activity, such
as genotoxicity.  Other information useful
for assessing potential carcinogenicity in-
cludes data on levels and duration of
exposure fo the chemical, potential for
poaccumulation, mechanism of carcino-
genic activity, species differences, and ge-
netic susceptinility.

Some chemicals were selected for
carcinogenicity testing based primarily on
estimates of human exposures, without
prior suspicion of carcinogenecity.  Esli-
mates of exposure were based on 1) pro-
duction volume; 2) use pattern (e.q., is the
chemical an intermediate or end produst,

The Carcinogenesis Bioassay
in Perspective

is it used in an open or closed system, is it
used in ooccupalional settings or by certain
subgroups of the general population); 3)
environmental pollutants such as pesti-
cides; 4) potential to enter the food chain;
5} physical properties (e.g., vapor pres-
sure and partition coefficients) that are
relevant to the route of human exposure;
6] potential for bicaccumulation; and 7}
worker and consumer exposure  data-
bases. This subset of chemicals repre-
sents a more randomly selected group of
substances to ascertain mere accuralaly
the percentage of chemicals that are
carcinogenic to rodents, assess whether
testing chermicals at minimally toxic expo-
sure levels generally results in carcincgen-
«© responsas, and predict the proportion of
chemicals that may pose a carcinogenic
risk to humans.

In their study the authors divided
chemicals tested for carcinogenicity into
two categories: those selected on the ba-
sis of being suspect carcinogens and
those selected on the basis of exposure/
production volume.

Two thirds of the suspect carcino-
gens exhibited carcinogenic  activity,
whereas the majority (nearly B0%) of the
high-volume chemicals were not carcino-
genic, even when tested at relatively high
exposures. On the basis of their analyses,
the authors predict that less than 5-10% of
the 75,000 chemicals in commercial use
might be reasonably anticipated to be
carcinogenic to humans,

Y victar A Fung, MNational Toxicology
Program, National Inslitutes of Health.

J. Carl Barrett and James Huff, National
of Environmental Health Sciences.

Source: Erwironmental  Health Perspec-
lives, Vol 103, No, 7-8  July/

August 1995,

mental tobacco smoke or ETS.

Environmental tobacco smoke is a
combination of sidestream smoke pro-
duced at the burning end of cigarette and
exhaled mainstream smoke. This mixture
i5 aged and diluled by ambient air and is
of variable composition depending on dif-
ferent types of cigarette, coagulation of
particulates, ambient temperature and rel-
ative humidity among other factors.

During the ageing some of the nico-
tine, which is initially associated with the
particulate phase, vapourises; the parti-
cles decrease in size and the nitric oxide
oxidises to nitrogen dioxide. Almost 4000
compounds have been idantified in tobac-
co smaoke, most of which are alse found in
the  smoke from other burping  plant
malerials. Differences in the smoke from
plant matarial are determined more by the
temperature, humidity and oxygen supply
than by the plant material being burned.

Itis important to quantify ETS ex-
posure and uptake in humans in order to
conduct set target exposure levels for ani-
mal studies and for risk assessment and
human- studies.  Measurement of ETS
concentration requires a marker unigue
for tobacco smoke and present in suffi-

MEASURING ENVIRONMENTAL
TOBACCO SMOKE

A workshop organized by the Institute of Occupational
Health of the Chinese Academy of Preventive Medicine in May
1995 brought together experts from major cities across China as
well as environmental specialists from USA and UK to discuss a
contentious aspect of air pollution - the generation of environ-

cient quantity in the smoke to be detected
in ambient air even at very low smaking
rates.  [1s decay rate would need to be
slow and independent of other variables
such as temperature, humidity, furnishings
and fabrics. Although ne such ideal
marker exists, nicotine has been widely
used as a marker for ETS in past studies,
Physiological fluid analysis is the ap-
proach most commonly used to assess
human exposure to ETS. Carbon mono-
xide has also been used as a marker but
COQ is not specific to ETS and there are
oftan other major sources of CO in the
environment, Thus, nicotine and - its
metabolite, cotinine, in plasma, urine, sali-
va and hair are now the most widely used
markers for exposure to ETS.  Although
cotinine is not the main metabolite of ni-
coting in man, urinary cotintine, because
it is nen invasive, has become the most
pepular method - of measuring human
exposure fo ETS.

Source: Summary workshop report. G,
Leslie, Center for Environmental
Control ~and Waste Manage-

ment. Imperial College, London.
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Risk and Revisionism in
Arsenic Cancer Risk Assessment

A recent article on arsenic cancer risk assessmenft presents
aspects of the existing confroversy on assessment for environ-
mental oral exposures o inorganic carcinogenic arsenic.

Ural exposures of nonoccupa-
tional populations lo environmental in-
organic arsenic are associated with
skin and internal cancers as well as
with various noncarcinogenic effects.

Cancer risk assessments have
been based largely on epidemiological
studies of a large population in Taiwan
that suffered exposure to inocrganic
arsenic in well water,

This population makes up the
principal epidemiological data base for
cancer risk assessment of ingested in-
organic arsenic by such regulatory
agencies as the US Environmental Fro-
tection Agency [EPA). Criticisms of the
use of this data for assessing risks
putside Taiwan have besn expressed
on warious grounds, particularly in
thelight of recent findings of increased
incidence of internal cancers (of the
bladder, kidney, liver and lung) in the
exposed Taiwanese, in addition to al-
ready observed skin cancer.

Such criticisms colleclively posit a
revisionist view that: {1} cancer inci-
dence among the affected Taiwanese
population was amplified by a number
of host and environmental factors not
applicable elsewhere, (2) the cancer
dose-response curve may not be linear
at the lower exposures, elsewhere, and
(3] there is a toxicokinetic and met-
abolic threshold to cancer risk that was
exceeded in the Taiwanese popula-
tian.

It may be contestad, however,
thal the identification of alleged prob-
lems with the Taiwanese data repre-
sents flawed reasoning.

Arguments have been made that
levels of carcinogenic arsenic in diet
can be significant and must be taken
into account, rather than using drinking
water arsenic alone.  However, the
quantitative role of dietary inorganic ar-
senic in generation of a cancer slope
factor (CSF) is far from established and
may not even be significant, given the
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overall uncertainty and variability in the
cancer risk characterizations reported
for inarganic arsenic. There are gues-
ticns about the form of arsenic in food-
stuffs and their relative carcinogenic
potency, questions about how dietary
arsenic intakes would affect CSF wva-
lues, and the matter of a likely maodest
effect of added arsenic ingested from
foods prepared with arsenic-contami-
nated water.

Arguments nave been made that
there have been underestimates of
water intake by arsenic-exposed Tai-
wanese in the past and that EPA’s
current use of an intake volume of 4.5
Liday, a value over twice that of the
generic figure of 2 Liday, is appropriate.
However, that higher volume selection
appears to be quite arbitrary, given
what we know about fluid intakes in
various human populations. It should
be noted that any argument for a high
daily intake wvolume of water in the
Taiwanese is no more well grounded
than is use of a generig/default value of
2 Uday used by EPA in many of its
other risk assessments.

Arguments have been advanced
that carcinogenic risk from inorganic
arsenic  is  quantitatively  linked  to
biomethylation/detoxification of incrga-
nic arsenic in humans and that the ex-
posed Taiwanese were in the reduced
methylation/detoxification porlion of the
dose curve. However, some of the
arguments advanced to show reduced
biomethylation with increasing arsenic
intake are not credible. Ongoing stu-
dies attempting to quantify this relation-
ship and define a threshold for
methylation efficiency have produced a
mixed picture. In one study of Nevada
residents ingesting arsenic-laced well
water at a high average concentration,
the fractional distribution of urinary
arsenic among forms did not vary com-
pared to lower total arsenic intakes. In
other studies, the relative proportion of
inorganic arsenic compared lo the two
combined methylated forms or to total

arsenic does not appear o dehne &
clean dose-response relationship or a
threshold for methylating efficiency.

Cne of the more common argu-
menls against use of Taiwanese data in
risk assessment is rooted in the claim
of alleged nutritional deficiencies in the
Taiwanese, with implications for the effi-
ciency of arsenic biomethylation relative
to, say, MNorth American populations.
However, a report of nutrient intakes
among the exposed Taiwanesd” indi-
cales that the nutritional status of the
exposed Taiwanese, particularly in
terms  of nutrients  associated  with
single carbon (methyl) metabelism, was
sufficient to accommodate the body
stores of methyl groups needed for
arsenic biomethylation. At the highest
arsenic level reported, the biomethyla-
tion process requires only a percent or
so of reported tatal daily methyl intake,
hardly a convincing methyl deficiency
siluation. A second difficulty with the
nutrition argument is a demographic,
socloeconomic one; e, the assump-
tion that all North American populations
exposed to arsenic are composed only
of individuals whose nutritional status is
superior to that of the arsenic-exposed
Taiwanese. Where has this been guan-
titatively demonstrated?  In the ab-
sence of data to the contrary, if indivi-
duals in the Taiwan endemic zone were
at added risk for arsenic effects by
virtue of poor nutritional status, then in-
dividuals anywhere with this risk factor
are of concern, including exposed sub-
jects in northern Mexico and same ars-
as in the United States.

@ Engel BR, Receveur O, Arsenic inges
lion and internal cancers: a review. Am
J Epidamiology 138:896-837 {1393).

Risk and Bevisionism in Arsenic
Cancer Hisk  Assessment. P
Mushak and AF Crocetti, Envi-
ronmental Health Perspeclives,
vaol, 103, No. 7-8, July-August

1995,

Source:



The Impec) of Crone on
Afr Pelluiien

Urmke the four other main air
poflutants — carbon monoxide, sulfur dio-
xide, nitrocgen dioxide, and parliculates —
for which the US Environmental Pro-
tection Agency (EPA)} has established
national ambient air quality standards
[NAACQS), ozone is not directly emitted
into the air from automobiles, power
plants, or industrial facilities. Rather, it is
a photochemical pollutant, created when
sunlight catalyzes chemical reactions with
other pollutants. Hot temperatures and
stagnant air provide conditons conducive
to the formating of ozone; thus in most of
the United States and in Europe, the
eftects are most noticeable in summer.
Recent US hospital admissions data have
helped clarify the relationship betwesn
pzone and health effects.  Studies have
shown a wvery strong link between
summertime ozone levels and increased
respiratory hospital admissions.

Qzone is a powerful irritant to the
respiratory tract, It constricts the air
passages, making breathing difficult, par-
ticularly in young children and the elderly,
and people with asthma, chronic bron-
chitis, or emphysema. Ozone has also
been described as a powerful cellular
poison that interferes with the ability of
the lung to defend itself against other
offending agents. It affects alveclar ma-
crophages, which act as scavenger cells
in the lung, engulfing harmiful bacteria,
and by interlering  with  this process,
ozone makes the lung more susceplible
to infection.

Studies suggest that pulmeonary
function changes caused by exposure to

an episode ol relatively high czone (0.5
ppm) during a low-ozons season  are
more severe than when these same
levels ccour during a high-ozone pollution
season. The attenuation of effects after
repeated exposures is demonstrated by
data from studies of five-day exposures
according to the EPA’s criteria document,
which noted that the pulmonary function
changes are typically greatest on the
second day of a five-day exposure bul
return to control levels by the fifth day of
expasure.

However, attenuation of some of
the effects reverses when exposure ceas-
es, and cell damage continues while the
attenuation process is underway. More-
over, attenuation may alter the normal
distribution fo ozone within the lung,
allowing more ozone to reach sensitive
regions, possibly affecting normal lung
defenses. A recent animal study con-
ducted by the U.S. MNational Toxicology
Frogram in collaboration with the Health
Effects Institute {HEI) suggests that rats
develop a tolerance to long-term (eight
hoursiday) czone exposures. In the
study, healthy, sedentary rats were
exposed to three different concentrations
of ozone (012 ppm, 0.5 ppm, 1.0 ppm)
for & days a week, 6 hours a day, for 20
months, Hesulls  indicated the rats
experienced relatively few health effects
in the lung and other parts of the respira-
tory system, with the exception of the
nose, where inflammation occurred at
exposures of 0.5 ppm and 1.0 ppm.

Al these exposures, structural and

biochemical changes were found in

certain regions of the lung, especially the
centriacinar region at the beginning of the
air exchange system. Data on the effects
of 0.12 ppm ozone were inconclusive.
Ozone causes damage and death of
epithelial cells, accompanied by inflam-
mation at the end of the airway, which
interferes with the body's ability to carry
particles out of the lung. These effects
were apparent in the rats exposed for 20
months under the HEl study, bul the
effects were similar to those exhibited by
rats in other studies that were exposed
for 90 days, suggesting that past a
certain point, additional exposure may not
produce additional harm,

In comparing the results of rat
studies to human effects, the committes
said that the effects experienced by rats
were not similar to the more serious
human pulmenary fibrosis, or scarring of

lung  lissue, but  instead  resembled
bronchiclitis, or inflammation of the
bronchioles, the small branches that

extend from the bronchial tree, a condi-
tion that produces limited or no functional
impacts.

HEl researchers Dbelieve more
work s needed to determine whether
animals develop lolerance to ozone by
examining lung function at wvarious
intervals of exposure. Evidence demon-
strates that lung function is impaired
after exposure to ozone, but it is as yel
unclear whether a week after exposure
lung function is permanently impaired,
Moreover, there is a need to understand
more about the effects of ozone in com-
bination with other pollutanis as in real
world air pollution which is  extremaly
difficult to replicate in a laboratory,

Source: Enwironmental Health  Perspec-
tives, Vo 103, Number 7-8 July-

August 1995,

Recent studies of smog leveis in
Mexico City have revealed that one of the
main contributing factors of the smog that
reaches dangerous levels on average 80
hours in any one month in this metro-
politan area is caused in the main not by
vehicle exhaust gases but unburned
liquid petrocleum gas, or LPG, used for
cooking and heating in most homes.

Mexican LPG is only fifty per cent
propane, the remainder being a mixiure
of butane and butenes, the latler being
highly efficient at forming ozone, the
main compaonent of smog. The problem
of air pollution in Mexico Cily is exacer-
bated by the fact that there appears to
be a very high leakage rate of LPG used

Air Pollution:
Butenes and Smog

in the home, and re-
searchers estimate that
one third of the cily's
smog could result from
this source. Residents
of Mexico City use LPG
in individual tanks rather
than by drawing it from a
main distribution system;
thus finding the source
of leaks is extremely difficult. It has been
estimated that more than a million homes
use LPG. Mexice City is not the only ur-
ban area with this problem. Studies of
smaog in several cities in eastern Europe
have revealed high levels of propane, bu-
tane and butenes in the air.  Although
many developed countries do not have

high levels of butane or butenes in their
LPG, thus alleviating some of the con-
cern over ozone formation, substantial
leaks could occur anywhere, creating an
environmental hazard.

Source: Scientific American, July 1995,
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Studies of the effects

ol air pollution in bangkok

B&ngkok, a city of over &
miillion inhabitants, has serious air
pollution problems arising  from
chronic  traffic  congestion and
fargely unzoned industrial develop-
ment. Incomplete combustion of
coal, natural gas, and other carbon-
contatining  compounds, — enits
carbon monoxide (CO) ar con-
centrations as fifgh as 6%. Thus, in
Bangkok, production of CO front
fuels accounts for greater quantities
of polfutants than afl other sources
combined.

Aecent studies carried cut by re-
searchers at Ramathibodi Hospital have
measured the effects of air pollution in
particularly vulnerable groups in the ur-
ban population: bus drivers, traffic po-
licemen, and young children who live in
areas of high levels of air pollution.

A study carried out in 1994 ex-
amined the increasing carbon monoxide
blood levels of Bangkok bus crivers.

Thirty-cne bus drivers were exa-
mined prior to their daily work, Data col-
lected included age, sex, years of work
as bus drivers, smaking histary, previous
ilnesses and present symptoms. Work
blood was drawn for measurement of
COHb before the work shift and this was
compared with a sample of blood ob-
tained after a 6 hour shift. The whole
blood was placed in a tube with EDTA
and analysed by microdiffusion tech-
nique in a Conway cell. The coefficient
of variation for this methoed is £5.2%

The ages of the 31 bus drivers in-
cluded in this study ranged from 25
years to 58 years, and all were male.
Their pericd of engagement as bus dri-
vers ranged from 0.5 to 13 years, giving
a mean of 8 years.

The COHb level before a shift was
2.19x2.5% (range 0-7.18). After a &
hour shift it was 5.26+2.52% (range O-
i10.4). The increased COHbB level in driv-
ers after a 6 hour shift is significant and
may well reflect the COHb level of other
workers in the urban area. Chronic ex-
posure at these levels is considered
harmful to health. Previous epidemialog-
ical studies indicate that persons with
underlying disease, especially chronic
obstructive pulmonary disease (COPD),
are more sensitive to the adverse effects
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of air poliution than other subjects
Moreover, air pollution and cigarette
smoking have synergistic adverse healih
effects. Sedentary, healthy subjects
would be expected to have COHb levels
of less than 1.8%. Acute CO poisoning,
with blood COHb levels over 30%, re-
sults in secondary hypoxic damage to
the hearl and brain.  Chronically ele-
vated levels of COHb have been shown
to impair cognitive formation and judg-
ment.

It should be noted that this study
addressed a single pollutant. Most envi-
ronmental  pollution  involves  multiple
agents. It is quite likely that the subjects
in the study also suffer daily exposures
to other gassous and particulate pol-
lutants.  Long-lerm studies of street
workers in urban areas with congested
traffic are needed to determine the ex-
tent of damage they might be suffering.

A related study first published in
March 1895 took pulmonary function
testings of a group of one hundred and
seventy four traffic policemen working in
the Bangkok metropolitan area. Lung
functicn tests were performed via
vitalograph and the American Thoracic
Society’s predictive values x .85 werg
used as reference.

The study showed the pulmonary
functions of 44 policemen to be abnormal
{25.3%). Restrictive lung functions ogc-
curred in 30 subjecls (17.2%), small air-
way obstruction in 11 [6.3%) and large
airway obstruction in 3 (1.7%). The study
postulates that chronic exposure to com-
plex pollutants in urban workers may
cause chronic as well as active inflamma-
tion and lead to focal epithelial prolifera-
tion and metaplasia and fibrosis in the
proximal alveoclar region.

Earlier studies have examined the
effect of environmental pollution on the
lung health of Thai children aged under
5 years,? and on school students in
schools located in areas of high air pol-
lution.®

Children depend on the environ-
ment for their health and well being, the
city being the nurturing environment
in which they grow and form their
behavioral patterns.  Thailand has ex-
perienced rapid indusirialization and
urbanization in the past 15 years. In
metropolitan areas, environmental pollu-
tion has become a major health problem.

A research study conducted in
1989 by C. Pulket and colleagues on do-
mestic air pollution in Bangkok and child
survival revealed a significant tendency
that the quality of air may be a direct
cause of Acute Respiratory Infection
(ARI).

Attention  has  recently been
focussed on the potential health effects
of passive smcking. The weight of evi-
dence now indicates that it is harmful.
Children are the most vulnerable suffer-
ers of air pollution as well as often being
passive smokers in their domestic envi-
ronment.

Other studies in Thailand conduct-
ed in 1985 and 1986 by the BOSTID
ARl group revealed more frequent occur-
rence of ARl in children aged less than 5
years in families where cigaratie smok-
ing occurred. (K. Vathanophas et al.).
The risk factors for development of
preumonia compared with the group for
bBronchitis was increased, though not
statistically significant (5. Suwanjutha et
al.).

A two year study of ARI in children
under five years in the Din-Daeng (cen-
tral Bangkok} community showed that
smaking amocng family members was
significantly correlated with severe ARI
cases (Darmawan 1389).

A pulmonary function study and
health evaluation was carried out on 452
students  (male 456% and female
54.4%) between 6 and 15 years of age
in schocls located near highways, from
November 1993 to April 1994, Pulmo-
nary function was studied using a com-
puterized spirometer (Autospiro AS-500)
and Mini Wright peak flow meter. The
results showed prevalence of allergic
rhinitis and bronchial asthma of 24.9 and
7.0% respectively. When values of pul-
monary function in this sludy were com-
pared with students 10 years earlier,
higher wital capacity (VC) values were
found than in the past. This may be due
to improvements in nutritional status and
exarcise. Forced expiratory wvolume in
one second (FEV1.0) and peak expirato-
ry flow rate (PEFR), which indicates
major airway obstruction, were lower
than in the past in boys but unchanged
in girls. Mid-maximal expiratory flow rale
(MMEFR) values, which indicate small
airway obstruction, were lower than in
the past for both sexes. This lower rate
may be due to air pollution which irri-
tates the airways.

Further exploration and well-
designed studies specific to respiratory
health status related to exposure to both
indoor and outdoocr air pollution are

[Conlinued on page 8}
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INTERNATIONAL CONFERENCE

{Continued from page 1)

In her opening address on the
tirst day of the Conference, Her Royal
Highness Princess Chulabhorn Presi-
dent of the Chulabhorn Research Insti-
tute and Chairman of the Organizing
Committee of the Conference, empha-
sized the need for close cooperation
among scientists to ensure that appli-
cations of new research findings lead to
sustainable development, a cleaner
environment and an improvement in the
guality of life. Her Royal Highness
cited the field of biotechnology as an
excellent example of multidisciplinary
research in which cooperation was the
key to success.

Dr. Skern Mongkolsuk, Secretary
General of the Organizing Committee,
reported the objectives of the confe-
rence as being, “to bring together
scientists, government officials and per-
sonnel involved in the research and ap-
plication of biotechnology to exchange
ideas, to share research experience and
to learn of recent advances in the areas
of agriculture, environmental and medi-
cal bictechnology from the experts”

In his keynote lecture, Professor
tarc van Montagu, Head of Laboratory
in the Lahoratory of Genetics of the Uni-
varsity of Ghent, Belgium, emphasized
the progress that has been made in im-
proving plants through genetic engineer-
ing. However, it is not only for agricul-
ture but also for the chemical and phar-
maceutical industry that transgenic
plants will become important. It is now
more than 10 years since transgenic
plants became available. The first con-
structs of importance for agriculture
were plants carrying an additional single
gene conferring insect or virus resis-
tance or a gene conferring tolerance to-
wards a herbicide. More recently, more
sophisticated constructions have been
made. A most elegant example is the
engineering of restorable nuclear male-
sterile plants. For all species tested, it
has been found that the transgenic
plants, engineered for male sterility, are
an excellent starting material for breed-
ing high yielding hybrid cultivars. These
constructs were made thanks to out-
standing fundamental research on
ancther development.

Studies of the effects of air
pollution in Pangkok

{Continued from page 7)

being carried out through cooperation
and collaboration among government
perscnnel  and non-governmentail
agencies in order to find the solution
to  prevent further environmental
hazards to health, especially the respi-
ratory health status of Thai children.

@ Sawang Saenghirunvattana. Increas-
ing Carbonmonoxide Blood Levels in
Bangkok Bus Drivers, Environment
International, Vol. 21, No. 1. pp. 81-
84, 1895

Sawang Saenghirunvatiana.  Abnor-
mal Pulmonary Function Among Tral-
fic Policemen in Bangkck, Ramathi-
bodi Medical Journal, Vol 18 No. 1,
January-March 1995,

@ g, Suwanjutha.  Abstracl: Environ-
mental Effect on Lung Health in Thai
Children, Supplement of Ramathibodi
Medical Journal, Vol 17, No. 2. 1994,

@ 3. Suwanjutha. Abstract: Pulmonary
Function Study of Bangkok Students
in Schools Located in Highly Air Pol-
luted Areas, Thai Pediatrics Progress'
Journal, Vol 1, No. 2, Sep-Dec. 1994,
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