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7:‘;@ Asig-Facific workshop on salely in biotechnology was
held in Bangkok from 6 to 8 March 1995 as a follow-up to actions
called for in Agenda 21 adopted at the 1992 United Nations
Conference on Enviroriment and Development with regard fo the
environmentally sound management of biotechnology:

The workshop was organized by the
Chiulabhorn Research Institute and the National
Centre  for Genetic  Engineering and
Biotechnology, Thailand, with the Departmeant of
the Environment of the UK, in collaboration with
the Department of the Environment of the Neath-
erlands,

67 participants attended the workshop,
including international experts from Argentina,
Australia, Cambodia, China, India, Indonesia,
Japan, Korea, Lao PDR, Malaysia, Pakistan,
Philippines, Singapere, Socialist Republic of Vi-
etnam, Thailand, tha Netherlands, USA, UK,
Zimbabwe and the United MNations.

The aim of the workshop was to contrib-
ute to internaticnal cooperation on safety in
biotechnolaogy, with specific attention to national

implementation, regicnal and international co-
operation and harmaonisation.

During the workshop, participants made
draft recommendations for taking forward
satety in biotechnology in the Asia-Pacific re-
gion. These draft recommendations were fur-
ther cansidered in a mesting of government
designated experis convened by UNEP imme-
diately following the workshop.

Representing Her Royal Highness Prin-
cess Chulabhorn at the opening of the work-
sheop, Professor Wichit Srisa-an, Vice-President
of the Chulabhorn Research Institute stated:
“This Asia Pacific Workshop has a mest signifi-
cant role to play in determining the basis for
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national and internalional agreements on
salety in biotechnology. The deliberation
during the workshop will greatly facilitate
the formulation of regional approaches to
biosafety with regard to technical aspects
of risk assessment and risk management,
and the mechanisms for cooperation.”

In his opening keynote address, Dr,

May Htun, Formear Deputy Execulive Direc-

tor UNEF and Director of Programmes/

Special Advisor UNCED, and currently
Assistant Administrative and Regional Di-
rector, UNDF, New York, noted that
UNCED's Agenda 21, Chapler 16, on Envi-
ronmentally Sound Management of Bio-
technology recognized that bictechnology
can make significant contributions o

Environmental and Dietary

Estrogens and Human Health

Recent reports have suggested
that organochlering  pesticides and
other envircnmental and dietary estro-
gens may be associated with increased
Incidence of bregst cancer In women
and decreased spenm concentrations
and reproductive problems in men.

However. the proposed linkage
between polychlorinated biphenyls
(PCBs) and 1. l-dichloro-2, 2-bis {p-
chlorophenyly ethylene (DDE}  and
breast cancer s quastionable for the
following reqsons:

« Most studies with PCBs indicate that
these mixtures are not estrogenic,
and fthe weak estrogenic activity
obsemved for lower chiornated PCB
mixfuras may be due to  their
derived hydroxylated metabolites:

« pp-REE, the dominant persistent
metabolite of 1, 1, 1-frchlore-2, 2-bis
(p-chlorophenyl) ethane (p.p-0DT),
is not estrogenic, and levels of oo~
DDT. the estrogenic member of the
LET family. are low to nendefect-
able in most environmental samples;

The second major link belween
environmental and dietary estrogens
and human disease involves the hy-
pothesis that increased estrogen expo-
sure may be responsible for falling
sparm counts and disorders of the male
reproductive tracts. Again. the basis for
the hypothesis has been questioned
and the cloim thot environmental
eslrogens  including . erganochlorine
chemicals are possible eficlogic agents
Is highly delatable.

A recent analysis of this contra-
vasy published in the April issue of
Environmental Heaolth Parspactives con-
cludes that humans are exposad o both
naturdl and industrial chermicals which
exhibit estrogenic and: antlestrogenic

activities. For example, bioflavonelds,
which are widely distributed In foods,
and several Industrial compounds.
including  organochloring pesticides
and various phenclic chemicals, exhikit
astrogenic activity, Humans are dlso ex-
posed fto chemicals which inhibit
astrogan-induced responses such as the
aryl hydrocarbon raceptor (AhR) agonist
2, 3, 7, B-tetrachlorodibenze-p-dioxin
and related chloninated aromatics. poly-
nuclear arematic hydrocarbon combus-
fion products, and indole-3-carbinal,
which is found in cruciferous vegetables.
Many of the weak estrogenic com-
pounds, including bicflovonoids, are aiso
anfiestrogenic at some concentrations.
A mass balance of dietary levels of In-
dustrial and natural estrogens, coupled
with: thelr estimated estrogenic poten-
cies, indicates: that the. dietary confribu-
fion of estrogenic industrial compounds
is 0.0000028% of the daily intcke of
estrogenic flavonoids in the diet. More-
ovar, dietary levels of antiestrogan
aquivalents (ndustrial or naturcl) are
significantly: higher than the estrogen
equivalents of crganochlarine  pesti-
cides. The suggestion that industrial
astrogenic chermicals contributed 1o an
increased incidence of breast cancer in
women: and male reproductive pro-
Blerms is not plausible.

Epidemiclogy studies of individu-
als occupationally exposed fo relafively
high levels of DDT or PCBs co not show
a higher Incidence of breast cancer;
and no single class af organochlorine
compounds was elevated in all studies,
suggesting. that . other factors may
be critical for developmeant of breast
Cancer.

Source:  Environmenial Health Perspec-
tivass, Vol 103, No. 4, Apil 1995,

Dr. Nay Htun

sustainabie development in increasing the
availability of food, feed and renewable raw
materials, and enhancing protection of the
anvironment. Biotechnology also offers
apportunities for new global partnerships
aspecially between those countries that are
rich in genelic resources, primarily the
developing countries, and those countries
in the developed world that are more
advanced in the technology. Dr. Nay Hiun
emphasized that isclated research will
probably not bring abeout the changes
needad in agricultural research in the de-
veloping world.  Hence, the importance of
international collaboration and the high
priority that should be given to the adaption
and applicaticn of biotechnologies to meet
the urgent needs of developing countries,

With regard to the main task set by
the workshop, the drawing up of draft rec-
ommendations on safety in biotechnology
relevant to the Asia-Pacific region, Dr. Nay
Htun stated: “lrrespective of the socio-
economic implications of biotechnology,
there is need for a good set of technical
tools that can be used to help assess and
manage the risks. Such tools should not
impede the further development, testing
and application of biotechnology, or the
eventual creaticn of a legal protocol. They
should be a flexible set of guidelines that
represent a step in ensuring that potential
impacts of biotechnology on the environ-
ment and human health are being ad-
equately addressed using the best avail-
able knowledge, Like any other tool, these
guidelines should be medified with the in-
crease in knowledge and experience.”

During the course of the workshop,
the aditor spoke with some of the partici-
pants to get their views on the socio-eco-
nemic implications of development in
biatechnology.

Mr. H. Zedan, Representative of
UNEP Mairobi, the agency respensible for
organizing the consultalive meeting of
ogovernment designated experts which was
held immediately following the workshop,
commented that the country papers pre-
sented by participants from the Asia-
Pacific region showed many areas of com-
man regicnal concern in the development
of biotechnology. He believed it was im-
portant for countries to gain experience in
this exciting area of scientific and tech-
nological endeavour and carry out their
own developments in this new area. “We
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should perhaps not overemphasize bio-
safety at this stage. Owverawareness of the
risks without oppertunities to develop the
new lechnology is likely to be counterpro-
ductive” Mr. Zedan likened the process of
risk awareness to the training of a pilot to
fly a sophisticate jet airliner. If someone
has no training as a pilet, he will consider
that flying a plane is a highly dangercus
activity,. However, the trained pilot learns
the nature of the risks and how to cope
with risk as part of his training.  Without
the opportunities to develop and use new
lechnology there will be a persistent and
debilitating lack of confidence.

Or Zhang Liang Chen of the
MNational Laboratory of Protein Engineering
and Plant Genetic Engineering, College of
Life Sciences, at Peking University, Beijing,
spoke with great enthusiasm of appli-
cations of bictechnology in China, where
the production of transgenic plants has
become an important means of improving
agricultural production.

However, the gap between deve.
ioped and developing countries in the pro-
duction of GMO seed is considerable. O,
L. Val Gidding, Chief of Science and Policy
Coordination of the Biotechnology, Biolo-
gics and Envirenmental Protection, Animal
and Plant Health Inspection Service of the
United States Department of Agriculture
and a delegate at the Ric Earth Summit
who contricuted to UNCED's Agenda 21,
Chapter 16, on Environmentally Sound
Management ol Biotlechnology, recounted
that his office had received 3500 requesis
for review activities related to plant pro-
ducts alone in the last 10 years and that
the number had increased exponentially in
recent years. 85 per cent of reguesls
information come from industry compared
with 15 per cent from academe.

In a paper delivaered at the work-
shop, Dr Susono Saono, Direclor of the
Research and Develgpment Centre for
Biotechnology at the Indonesian Institute of
Sciences at Begor, Indonesia, and
currently Chairman of the ASEAN sub-
committee on Biotechnology made the
point that: “While not as advanced as in
developed countries, with the rapid deve-
lapment in genelic engingering technology,
there is a high concern on the issues of
bigsafety in ASEAN countries. The pro
gram area in hiotechnology aspires for
regional co-operation on health-care big-
technology in the area of development of
drugs, diagnostics and vaccines, agricul-
tural biotechnology, with regard to guality
impravement and production of plants and
animals as well as their products; indus-
trial biclechnology, namely preduction of
selected biomaterials, pilet plant design,
and computer contral of bioreactors; and
environmental bioiechnology, that is enwvi-
ronment and biodiversity conservation, As
yel, most ASEAN countries do not have
any field releases of genetically engi-
neered organisms, bul some of them have
active research programs and a number of
engineered plants in the pipeline.”
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Thailand is cne of the ASEAN coun-
tries thal has already developed biosafely
guidelines for laboratory and field releases.
The guidelines are in use under the direc-
tion of the Mational Bicsafety Commitlee
that was established in 1993. The guide-
lines are intended to be used by any insti-
tution conducting experiments with organ-
isms of novel genotypes produced by
genstic manipulation which are either un-
likely to occur in nature, or likely to pose a
hazard to public health or to the environ-
ment.  Or. Sakarindr Bhumiratana of the
Mational Biosafety Commitiee stressed
that any institution that requests support
from the committee is required to follow
the safety guidelines. Requests received
to date have been for support for research,
advice and recommendations cn the
impertation of GMO seed; applications for
field trials for rnale sterile corn, and
application for viral resistant melon.  In
Thailand, the Institute of Biosalely acls as
secretariat of the MNational Biosalely
Committea and in this capacity assists
government departments and ministries,
for example, the Ministry of Agriculture, in
providing lechnical advice and recom-
mendations. The main emphasis of the
institute's work is still promotion and
regulation. It aims to create dynamism in
biotechnology in both the government and
private sectors.

At the close of the waorkshop,
Dr. Skorn Mongkolsuk, meamber of the
Mational Committee for Biosafety in
Thailand and Head of the Laboratory of
Biotechnelogy at the Chulabhorn Research
Institute, put the following questions 1o Dr.
Norman J. King of the UK Department of
Environment, the agency which teok the
lead role in organising the workshop.

Or. Mongrolsuk, Would you give us
your view on the way the workshop has
peen conducted and what it has achigved.

Cr. King: | think it has been wvery
successful. | had hoped at the beginning
of the workshop that we would achieve
four goals. The first was a good exchange
of views, information and experience; and |
think we have achieved that with the pre-
sentations of papers from countries in the
region and the discussions on the papers
These will be recorded in the workshop
proceedings.  Secondly, the identification
af regional needs and priorities; and | think
the set of recommendations that we
finished with at the end of the warkshop
have achieved that goal.

Then, | was looking to feed into
tuiure regional meetings the experience of
this one. we shall have the opportunity 1o
da this later in the year with the meeling in
Cenlral and Easlern Europe.

The fourth goal was to coninibute to
discussions in the wider inlernational
forums, such as the UNEF consultation on
tachnicaly guidelines which is 10 take place
immediately after this workshop.

These were very much the goals we

hoped to achieve, and | think we have
achieved all of them.

Dr. Mongrolsuk:  What would you
say have been lhe mosl interesting points
raised by the workshop?

Dr. King: | was very impressed by
the complele consensus on the importance
of biotechnology and its potential for aiding
development. But | think all countries real-
ized that one neseds to balance possible
risks against the likely benefits. | was
very impressed by the sensible approach
that all countries wished to adopt. | noted
the strong feeling of ceoperation thatl exists
among all the couniries in the region.
They all seemed to wish to share their ex-
parienca. They didn't want to duplicate
work which had already been done else-
where, but rather to work together en new
developments and new problems. | was
also interested by the generally and
strangly expressed need for information,
50 that there would be an informed basis
for decisions that had to be made.

Dr. Mongkolsuk: The United King-
dormn, and the Metherlands, have been very
generous in their support for regional
warkshops on biosafety, Would you like to
comment on the UK's interest in interna-
tional collaboration in this area?

Dr. King: That's a very interesting
question.  We've been convinced for se-
veral years now that the industries based
on biotechnology needead to develop within
a framework of salety, In the past, indus-
tries have suffered greatly from things go-
ing wrong, and biotechnology is too impor-
tant a technology to allow that to happen.
So, we hold very strong views that each
couniry needs a national framewark which,
in the case of the United Kingdom, must
be part of a broader Eurcpean one. Our
framework is based on sound science
and on risk assessment. However, we
believe that we cannot ensure safety by
national controls alone. We are, for exam-
ple, a large importer of food, Some of that
food will be produced by biotechnelogy in
the future. We have no means of control-
ling this al a national level and therefore
we wish to ensura that countries that are
exporling to us do have in place effactive
salely mechanisms so that we can be
confident of the products we import, |
think the MNetherlands, in some ways, is
approaching this gquestion from another
direction. They are great exporters of food
and plant materials generally, and they are
very keen to operate within a safely
systemn.  This means thare is a comple-
mentary interest between the two coun-
tries.  We are also wvery longstanding
friends, and so il is easier lo work together
than to work separately. This is why our
endeavours at regional levels have been
very much a partnership. We have taken
the lead in Thailand for the Asia-Pacific
workshop but our Netherlands colleagues
are, of course, here helping us; and we do
the same when the Netherlands organises
a workshop.

[Continued on page 8)
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Consulrative [ileeling...

Af a meeting convened by UNEP immediately following the
Asia-Pacific Workshop on Safefy in Biotechnology on 8 March
1995 government designated experts from the Asia Pacific coun-
fries represented at the workshop proposed a list of recommen-
dations with specific reference to natlional implementation,
regional and international cooperation and harmonisation for
taking forward safety in biotechnology in the region, as follows:

Building on existing struc-
tures, establish a regional
forum, which should include
sclentists, representatives
from the private and public
sector, environment and
public interest groups, to
make recommendations at
a high level, including rec-
ommendations on the fol-
lowing points, and to pro-
vide direct advice on safety
in blotechnology.

Promocte harmonised or
equivalent approaches fo
risk assessment and risk man-
agement at the regional
and international level.

Fromote the adoption of
guidelines andjor the
amendment of exisiing legis-
lation if appropriate, taking
account of knowledge
gained and bearing in mind
the need for these fo be
readily adapfed In light of
experience.

Ensure that sound scientific
principles, good scientific in-
formation and all relevant
experence underlie risk as-
sessment and management.

Ensure that appropriate
information Is previded to
national authorities about
organisms  derived  from
modern biotechnology and

the potential receiving environ-
rment,

Prormote the development of
mutually acceptable data.

Fromote the identification of
organisms derived from mo-
dern biotechnology which are
of low risk and therefore
reguire no further risk cssess-
ment.

Recognise the importance of
socio-economlc and ethical
aspects of bictechnology ap-
plications, and when consider-
ing these, take info account
the scientific Information about
risk.

Promote information exchangs
at the reglonal level, recog-
nising the need to protect
commercial inferests, but
ensuring that members of the
reglonal forum have access to
agreed data relevant risk
assessment.

Promote an effective and
attractive  information pro-
gramme on safety in bio-
technology for dissemination to
the public.

Promote capacity bullding, in-
cluding training programmes
and workshops In specialist
areas at national and re-
gicnal level, using appropriate

expertise from elsewhere as
required.

Fromote links between
countries, regions. and Inter-
national organisations, and
between centres of excel-
lence, by establishing con-
tact polnts which can also
serve for the exchange of
Information on activities,
including the marketing of
products, in different coun-
iries and reglons.

Promote access to, and the
use and maintenance of, re-
gional and Infernational
databases, including a
database of scientists, and
administrators who can assist
in- the review of proposed
contained uses and deli-
berate releases, taking info
full account the need tc en-
sure that they are precise,
accurate and up-to-date.

Promote biotechnology re-
search and development
and industrial applications,
with due attention to safety.

Encourage collaborative re-
search on specific issues in
risk assessment and ma-
nagement relevant fo the
region, including the pro-
rnotion of reglonal and inter-
national research projects
where appropriate.
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SciEnTIFICc RESEARCH ON THE INTERNET

]he mention ot a collabora-

lory, a "center without walls" was first
made in 1989. That initial computer
network collaboration led to the crea-
tion of TCP/IP a set of data communi-
cations protocols that serve as the
critical foundation of the Internet.
Through advances in compuler network
technelegy, accelerated by the produc-
tive use of the Internet among scien-
tists, researchers, and engineers, this
vision of 21st century science con-
ducted in a laboratory without physical
limits is nearing realily.

One example of a collaboratory
is the Environmental and Molecular
Sciences Laboratory (EMSL) program
at the Pacific Northwest Laboratory
(PNL) in Richland, Washington. This
project will bring together nearly 250
experts from many scientific disciplines
to help solve the US environmental
problems. The site of the collaboratory
will contain advanced equipment allow-
ing scientists to perform research and
development activities on contaminated
soils and groundwater; waste analysis,
processing, and storage; and human
and ecological health effects. The data
gathered in the EMSL will then be
shared electronically with national and
international scientific communities.

The collaboratory represents an
apportunity 1o remove academic isola-
tion and replace it with a teamwork
approach to problem salving.

To connect to a collaboratery, a
researcher requires Internet link-up,
which can be purchased at compara-
tively minimal cost. Many institutions,
including universities and government
laboratories, enjoy high-speed connec-
tions which allow the movement of
audic and video as well as text data to
occur almost spontaneously with com-
mands for their ratrieval.

The BioMOO, a virtual biclogy
center that originated at the Weizmann
Institute of Science in lsrael, repre-
sents a different approach to scientific
collaboralion.  Less resource-intensive,
BioMOOs originally relied on communi-
cations using a specific lype of Internet
connection called telnet and a program

'CRHICEIT MNEWSLETTER

Among the scientific network activities are
two promising “virtual laboratories” — cyberspaces
where scientists from remote locations meet to
conduct research, discuss data, and reach conclu-

sions.

These Internet tools, called coflaboratories

and BioMOQs, are made possible by intercon-
nected computer networks.

based on MUDs {multiple user dimen-
sions) and MOOs (mulliple user dimen-
sions, object oriented). Basically, MOO
is a computer program that allows
numerous users to connect simultane-
ously and interact personally and with
the program.

The BioMOO was developed by
Gustavo Glusman, a graduate student
at the Weizmann Institute. BioMOO
was opened to the scientific community
in Novernber 1993 as a virtual meeting
place and has now attracted over
700 registered members worldwide.
According te the Weizmann Institute, a
growing number of biclegists from four
continents regularly visit the site to
meet colleagues. Among the subjects
of their real-time discussions are new
ways of fighting disease and hunger,
protecting the environment, and har-
nessing allernative sources of energy
According to the BioMOO FAQ (fre-
quently asked questions, an electroni-
cally accessible document containing a
series of basic questions and answers
for the new user), BioMOOQ is now
connected to the Globewide Network
Academy and allows biclogists to meet
colleagues and brainstorm, hold collo-
quia and conferences over the Internet,
and explore the sericus side of this
new medium.

Users access the BicMOO via
the Internet by making a telnet con-
nection to bicinfo.weizmann.ac.il 8388
(URL:telnet://bicinfo.weizmann.ac.il:
8888/). Upon entering the system, you
must register either as a guesl
or with your name and a password,
given at your initial visil. Once inside,
the emphasis is on exploring by issuing
commands; for example, “help” returns
an index of topics. You can pause to
view the BioMOO 24-hour Poster
Session. This represents a new addi-
tion to the original BioMOOQ, with the

conversational MOO now tied to a
Woaerld Wide Web server — a Web-MOO
link- that allows the presentation of
high-resolution still images, movies,
and sounds.

On the web server at the Cali-
farnia Institute of Technology, where
images for use in BioMOO can be
housed, is the image of a biclogist
attaching images to BioMOO objects
in order to present a fullcolor slide
presentation to colleagues at remote
locations.

The sophisticated program is
surprisingly user friendly. To see the
room you are in, type the work “look”
To receive information about the
objects around you, type “look” and the
name of the object, such as “table”. To
get more details, you would type “ex-
amine” To learn the identity of others
connected, you would type “who!
Finally, to leave the system, you type
“@quit.”

Researchers are rapidly adapting
BioMOQC as a tool for their own specific
studies. For example, researchers can
send gene sequence data to major
sequence databases to search for
matches; a colony of virtual mice is
being developed that can be anes-
thelized, dissected, and inspected; and
electronic poster sessions with working
models on lopics such as gene tran-
scription, DMNA replication, and ather
cell functions are being developed.
Glusman's latest project is the esta-
blishment of the GNA-Lab, a MCO
dedicated to the development of the
tools needed to create a virtual
campus for the Globewide Network
Academy.

Source: Auoridged  from  Environmental
Health Perspectives, Vol, 103, No.

2, February 1995,




Ibmmg a Global Problem into a Global
fesource: the Uses of (0, in

Chemicol Processes

Systematic monitoring of the level of CO; in
the atmosphere began in 1958 and a reasonably
comprehensive picture of recent trends has
emerged. Since the levels of emissions of atmos-
pheric carbon dioxide, methane and other green-
house gases continue to rise, concern about their

climatic effects is growing.

—rhe build-up of COz in the atmos-
phere in recent years is believed to be
caused by an excess of man-made emis-
sions mainly in lossil fuel combustion,
Globally, industrial COy emissions have
tripled since 1950 and ace currently about
22 x 10'? ¥/a in the atmosphere.

The United Nations Convention on
Climate Change, an agenda cf UNCED
{Rio Conference), developed a framework
that has begun to address the stabilisation
of emissions of greenhouse gases at levels
that will prevent future human activities
from creating a danger to the global
climate systern, which could seriously
affect natural ecosystems, agricultural pro-
duction and ocean levels.

One of the proposed measures in-
valves developing, using and transferring
technologies that directly reduce emis-
sions. This measure specifically applies to
atmospheric COp, which can be used to
produce fuels, chemicals and materials.

The impact of successful COz use
would be felt most directly by the chemical
industry which would use new chemical
and biochemical processes for producing
high-valua chemicals while substantially re-
ducing GOy emissions into the atmosphere.

A conservalive eslimate indicates
that CO; usage could easily be expanded
ten fold if new or improved processes could
be developed, and several countries have
recently proposed carbon taxes that would
make COs: recovery and use attractive
econormically.

The chemical industry currently uses
C0O2 as a feedstock in several commercial
processes, Methanol (10MVa) is produced
from synthesis gas (carbon monoxide and
hydrogen) and/or COp using a copper-
based catalyst at moderate temperaturas
and high pressures (250°C and BO atm)
Urea, (B0MEa) used in making resins, poly-
urethanes, and thermosetting materials, is
commeonly produced by reacting ammonia
and COp over a zinc catalyst at moderate
temperature and high pressure. Salicylic
acid (25,000¢/a) is produced when COs is
added to a phenol derivative. Other pro-

cesses incorporate COs into polycarbo-
nates, a versatile material that is used in
compact disc and container manufacturing.
All of these processes can be generalised
to form similar types of chemicals and
materials.

A newly-developed pigment process,
which directly uses COs, also reducas
toxic by-products. This process reacts
COz with lime to form precipitated calcium
carbonate (PCC) particles, which are used
to replace titanium dioxide (TiQ2) as a pa-
per whitener and as a paint pigment.

Although TiQs is widely used, iis
high price and the environmental pellution
associated with its manufacture make it an
attractive target for replacement with
alternative pigments, One advantage of
the PCC process is that it avoids forming
the toxic by-products associated with TiO;
synthesis. In addition, CaCOj;, unlike
TiOs, can be directly precipitated in the
paper fibres, which exhibit stranger wear
and abrasion properties.

Biologically, CO: has been used to
produce fats from algae for biodiesel fuels
and the antioxidant vitamin B-carotens.
Though algae-derived biodiesel has only
been produced in laboratory scale quanti-
ties and B-carotens production worldwide
is only 10¥a, such biological systems, if
developed, have the potential to produce
many different oxygenated chemicals from
COs,

Other chemical processes being de-
veloped in laboratories include the direct
reaction of COz to form polycarbonates
with superior properties comparad with
material produced with current methods.

One major constraint to finding new
methads of using COy is catalyst develop-
ment. |dentifying new catalysts for COz
conversion has not received much empha-
sis in comparison with the large quantity of
work performed with CO (syngas) cata-
lysts; thus, looking at modifying CO activa-
ticn catalysts may provide a promising
area to begin the search for new CO»
catalysts.

However, the potential economic
advantages of using chemical processes
based on CO2 should spur future develop-
ments, an important by-product of which
will be a reduction in CO, emissions to the
atmosphere. The economic and environ-
mental benefits of a COg-based industry
could be considerable. Avoiding the use of
toxic feedstock, future CO, emissions and
hazardous by-products are compelling
environmental drivers. Already, CO; has
been incorporated inte pharmaceuticals,
fuels, chemicals, and into known and new
materials of new or better qualities.

Source: Chemistry and  Industry, Dec.

1994,

Hi:vwever, studies of the im-
munological effects of common
antichclineslerase pesticides, ranging
fromm organophosphates like dichlor-
vos 1o carbamales like carbaryl,
carried out by the Eppley Research
institute of the University of Ne-
braska, suggest that low acufe toxic-
ity pesticides also carry health risks.

Anticholinesterase pesticides in-
hibit breakdown of the neurotrans-

Pesticides in the Home

There are strong reasons for having household
pesticides readily available.
toes, common pests found in the home, are potential
vectors of a wide range of diseases including bubonic
plague, lyme disease, and malaria.

Fleas, ticks and mosqui-

milter acetylcholing by inhibiting acety-
lcholinesterase, a serine hydrolase
enzyme. However, what is commonly
overlooked is the possibility that car-
baryl and other anticholinesterase
insecticides may impair immung pro-
cesses dependem on serine hydrolase
activity.

At the Eppley Research Institute,
Assistant Professor G. Casale and
co-workers have demonstrated that

]

e

CRUICEIT NewsLETTER.



Maternal and Umbilical Cord Bfoﬁa |
Lead Levels in Thai Women

A recent study conducted at Ramathibod! Hospifal, Bangkok, Thatfand,”
evaiuated the lecd concenirafions in umbilical cord blood, the relafionship be-
fween mafernal and umbiiical cord blood conceniration of lead, the factors that
may be related fo lead conceniration in maternal blood, and the relationship
between lead concentrafion in maternal blood and the outcome of pregnancy

in Thai women.

Lead toxicity in pregnant women
tesults primarily from occupational or
environmental exposure through inha-
lation. Pulmenary depesition of 30-50
percent of the lead in the atmosphere
occurs and absorption is almest 100
percent. Smelter and other industrial
emissions contain larger lead particles
which tend to be deposited in the
upper respiratory tract. Mucaociliary
action passes these particles up to
the ocral cavity where they are swal-
lowed and abscrbed by the gastro-
intestinal tract. Lead contamination in
food and beverages is an additional
source of lead intake.

The level of gastrointestinal
absorption of lead from diets ranges
from 10 to 15 percent in adults
and 40 percent in children. lron and
calcium deficiency in pregnancy facili-
lates the lead absorption. Absorbed
lead enlers the bloodstream. Ower 90
percent of bleod lead is inert and
bound lo red blood cells, and only free

or unbound lead crosses the placenta
to the fetus.

Blood lead levels are influenced
not only by past and present expo-
sures, but also by the rate of urinary
lead extraction. Because of the in-
crease in blood  wveolume, kidney
perfusion and glomerular filtration rate
and increased urinary extraction of
lead during pregnancy, blood lead
levels in pregnant women are lower
than in nonpregnant women. EBlood
lead level is the most commonly used
indicator for the assessment of lead
exposure and of pregnancy risks.

The Ramathibodi Hospital study
covered 500 pregnant women and
their newborn babies. It was found
that 5.2 percent of the mothers and
2.4 percent of the newborn babies had
lead levels higher than the safe stand-
ard of 10ug/dl. This level compared
favourably with a previous study con-
ducted at another Bangkok hespital,
before the introduction of unleaded

carbaryl and other common anticho-
linesterase insecticides inhibit serine
hydrolase-dependent  immune pro-
cesses, such as interleukin 2(IL-2)
signalling.

The next research step is to
develop a whole-crganism model to
determine where at the cellular level
the pesticide is affecting the immune
system. Neither the kind of esterases
inhibited by carbaryl and other anti-
cholinesterase pesticides nor the actual
esterase targets have yet been identi-
fied. Scientists do not know why
carbaryl, despite its excepticnally low
acute toxicity to the nervous system, is
mare toxic to the complement system
than paraoxon, the primary metabolite
of the more acutely toxic pesticide
parathion.

Much of the work on the immu-
nological effects of pesticides is difficult

to interpret, and there is little in the
way of controlled studies in humans.
John Bucher of the toxicology branch
of the Environmental Toxicology
Program at the US National Institute
of Environmental Health Sciences
(MIEHS) has stated: "We could be
missing the boat on the potential
effects on the immune system. What
we see is an increasing number of
reports on multiple chemical sensi-
fivity, which anecdotally has been set
off by one large exposure to a
pasticida or multiple pesticides”. He
believes that there is some immune
system invclvement in multiple
chemical sensitivity and that the role
of pesticides needs further study.

Source: Environmental Health Perspec-
lives, Mol. 103, No. &, June

1685,
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gascline, in which the very high mean
blood lead level of up to 18.5 ugidl was
recorded.?

The Ramathibodi Hospital study
revealed higher bloed lead levels in
women who worked outdoors and had
lived in Bangkok for more than ten
years. This reflects the impact of
chronic exposure to lead from a pol-
luted environment.

The study has implications for the
prevention and management of high
blood lead levels in women of child
bearing age. Modern industrial and en-
vironmental precautions, including the
reduction of lead in gascline, canned
goads, and tap water, can significantly
decrease exposure to lead. Women at
risk of lead exposure in the workplace
should be monitored for blood lead level
before becoming pregnant. Increasing
iron and calcium intake and avoidance
of cigarettes and alcohol can reduce
the abscrption of lead. Women who
are chronically exposed to lead with
blood lead levels of 10-25 pg/dl should
be moved frem the source of exposure
and moenitored for blood lead levels pe-
riodically every 3 to & months. Preg-
nancy should be postponed until the
level is less than 10 pg/dl. The use of
chelation therapy during pregnancy is
controversial. Chelating agents are
teratogenic in rats. Thus, their use is
indicated e¢nly in acute lead poisoning
with blood lead levels above 25 pg/dl.
Moreover, chelation therapy does not
decrease lead levels in the fetus be-
cause the drug does not cross the pla-
centa.

G o
o Winit Phuapradit.  Lead and Pregnancy,

Ramathibodi Medical Journal, Vol. 18 Nao.
1, January-March 19385,

Punnakanta L. Lead Intoxication and
MNational Human Resources. National
Cefence College of Thailand Document
1988, B 10-13.

Source: Hemathibodi Meadical Journal, Vol

18, Mo, 1, January-March 1995,




| The Second International Conference on
Environmental and Industrial Toxicology:
Research and Its Application

* sk ok ok ok

The Second International Con-
ference on Environmental and In-
dustrial Toxicology: = Research and lis
Application has been organized to
promote multidisciplinary approaches
to the global environmental and human
health problems that result from the
use of chemicals. “"Research and lls
Application” has been selected as the
central theme in order to focus on the
link between basic research and its
application to protecting human health
and the environment, particularly in re-
lation to developing countries.

The conference will provide a
forum for the presentation of up-to-
date information and latest develop-
ments in all aspects of toxicology and
far the exchange of ideas amongst sci-
entists from different disciplines, gow-
ernmental officials and industrial per-
sonnel.

Scientific Program

The scientific program will cover
many aspects of environmental and
experimental toxicology including the

mechanisms of toxicity, modulation of
toxicity, carcinogenesis, evaluation and
assessment of risk from exposure to
chemicals, detection and detoxification
of toxic chemicals in the environment.

The program will be organized
with plenary lectures, symposia, work-
shops and free communications {oral
presemtation and poster sessions).

The following areas and topics
are covered:—

I.  Toxicology of Environmental
and Industrial Chemicals and
Pollutants

Air pollution

Peslicides

Water pollution

Industrial chemicals

Chemical mixtures

L

* Bowo»

Il. Cancer Risks by Environmental
Factors
* UV and ozone
*  Chemicals
* Prevention of cancer risks

Hll. Factors Modifying Toxicity
* Nutrition, diet and lifestyle
factors
* Genetic susceptibility and
other host factors

V. Evaluation of Toxicity and
Assessment of Risks to
Human Health

* Biomarkers for exposure and
susceptibility

* Models = for
studies

* . New technigues for detection
of pollutant-induced toxicity

toxicological

V. Detection and Detoxification
of Chemicals in the Environ-
ment

* Environmental monitoring
¢ Management of toxic/hazard-
ous waste

V. Risk Assessment and Risk
Management

For further information
please contact:

The Secretariat — ICEIT I
The 2nd International Conference on
“Environmental and Industrial Toxicology:
Research and Its Application”
Chulabhorn Research Institute
Vipavadee Rangsit Highway
Bangkok 10210, Thailand
Tel: (56-2) 247-1900, 247-5757
Fax: (66-2) 247-1222, 574-0616

Chulabhorn Research Institute
Hosts Asia-Pacific Workshop
on Safety in Biotechnology

{Continued from page 3)

Or. Mongkelsuk: Does this mean
that the United Kingdom and the Nether-

lands would like to take a leading role in
the develepment and harmonisation of
safety guidelines?

Or. King: Well, we have already
taken a lead in developing drafl technical
guidelines on biosalety. We consider that
we have some experience that we wish to
share with others. We were also involvad
because of the preparations for the UN
conference on the Environment and De-
velopment. We had many contacts that
we had developed with countries around
the world, and a knowledge of their needs
as well. But there is a limit to what two

countries like the United Kingdom and the
We are in the

Netherlands can achieva.

same geographical area ang have sunilai
cultural backgrounds. For guidelines on
biosafaty to be truly effective internation-
ally, they nead a much wider application
than we can give them. So we took the
initiative to encourage the United Nations
to take on board the international develop-
ment of these guidelines when we had
done as much as we could do as two
nations. In many ways we feel we have
done our job.  But we stand ready, of
course, to support the UN in whataver it
wishes to do o continue this important
endeavour.

Dr. Mongkolsuk:  Dr. King, thank
you very much for giving us your views on
what, | think, all delegates consider to
have been a highly successful workshop.
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