WORLD HEALTH ORGANIZATION ENP/74.1

ENGLISH ONLY

ORGANISATION MONDIALE DE LA SANTE

L i Y
THE WHO ENVIRONMENTAL HFEALTH CRITERIA PROGRAMMEX ot vhE G,

by

V. B. Vouk#**

CONTENTS
Page

1. Introduction . . . . . . .+ 4« 4 4 4 e s e 4 e e e 4 s a 2
2. Concepts of criteria sand standards for environmental quality 2
3, Objectives of the WHO envireonmental criteris programme . . . 4
4, Scope and cepntents of criteria deocuments . . . . . . . . . 4
5.Priorities....f....‘.......'......., 5
6. Preparation of criteria documents and preliminary reviews . g
7. Progress made in implementing the programme . . . . . . . . 10
B. Reference@s . . . + « « a o = 2 & + + » . - . 14
Annex A: Suggested priorities for envirommental health eriteria

formulation and‘reyiew e e s e e e e e s 12
Annex B: General outline for the preparation of criteria

documents and preliminary reviews on environmental

chemicals . . . . .« & « « & + 4 4 & o o2 e e o+ a4 s 13

Information paper prepared for a meeting of the Sub-Committes on the Toxicology of
Matals of The Permanent Commission and Internatiomal Association of Occupatienal Health,
Tokyo 18~23 November 1974,

* ¥k

Chief, Environmental Pollution, Division of Environmental Health, Weorld Health

Organization, Geneva.

The issue of this document does not constitute
formal publication. 1t should not be reviewed,

Ce document ne constitwe pas une publication.
Il ne doit faire I'objet d’aucun Compte rendu ou

ahsatracted or quoted without the agreement of
thea World Health Organization. Authors alone

are responsible for views expressad in signed
articles.

résumé ni d'avcune citation sans Pautorisation de
I'Organisation Mondiale de {a Santé. Les opinions
exprimées dans les articles signés n'engagant
que leurs auteurs,




Page 2
1. Intreduction

Conzidering that criteria and standards for the quality of the environment are
essential for planning and implementing nationa)l programmes in environmental health,
the World Health Organization has given considerable atitention to vhis subject during
the last two decades. The International Standaprds fOr Drinking Water were flrst
published in 1958, revised in 1963 and agailn in 19701. Annual meetings of the Joint
FAO/WHO Expert Committee on Food Additives and Contaminants have been convened since
19565, The FAQ/WHO meetings on pesticide residues” held since 1961 have evaluated
more Lhan 100 substances. 7The Joint ILO/WHO Committee on Qccupational Health in its
tth Heportu evaluated national recommendations and standards for oecupational exposure
to airborne toxie substances but found that safe concentration zones could be recommended’
for international adeption for only 26 substances. A new programme of the Internatiocnal
Agerncy for Research on Cancer on the evaluatlon of the carcinogenie risk of chemleals to
man has been in progress since 19705. Air guality eriteria and guides for sulphur
dioxide and suspended particulates, carbon monoxide and photochemical oxidantls were
published in 1972%¥. As regards lonizing radiation, WHQ hazs ¢losely collaborated wilh
the [nternational Labour Organizatlon, the United Nations Committee on the Sclentific
Effects of Atomlc Radiation, the International Atomlc Energy Agency, the International
Commizsion on Radiation Protaction and the International Commission.on Radiation Units
and Measurements., Other activities included the evaluation of the effects of nolse.
heat stressa angd altitude, and environmental health eriteria for urban planning9.

An accelerated, expanded and integrated programme on environmental health
eriteria has been developed more recently in response teo a number of World Health
Assembly Resolutions*Q taking inte account the relevant recommendations of the UN
Conference on the Human Environment in 3tockholm in 197211 and of the Governing
Counicil of the United Nations Environment Programme (UNEP)lE.

2. Concepts of ecriteria and standards for environmental quality

It is obviously impractical to try io eliminate the health risks from chemlcals
and other environmental hazards by ensuring that no pellutants escape or that no
hagardous chemlecals or devices are used. The alternative appreoach is to reduce the
levels of environmental pollutants and hazards below the values which are thought to
be harmful to health. This second approach depends on the knowledge of how changes
in conecentration of a chemical, or In the intensity of a physical hazard, influence
man's health. It has become common to use the term "oriteria” to designate "the
relationships betwesn exposure to pollutants {(or other environmental factors) and
the risk or magnitude of undesirable effects under spedified circumstances defined
by environmental and target variables,"l3

In practice it 1s usually diffiecult to obtain reliable information on exposure and
response in man. The effects of environmental exposure may be immediate fwithin a few
watks)following a shorf-term.single or repeated exposure; this type of effect has
generally bean studied In conventional toxlcological experiments on animals.
Epidemiological studies, on the other hand, are usually concerned with ithe chronic effects
of long-term exposure, There 1z much less rellable information on the chronle effects of
agute exposure, or on the acute affeots of long-term axposure. Such Information is
diffieult to obtain because cause and affect are often separated in time, sometimes for !
20 years opr more as 1s the case with chemlecal carcinogens. Other complications relate
to the presence of various modifying faectors in the environment and thelr interaction,
and to the bioleglcal variabllity of the target. In addition, if contaet with the
hazardous agent is spread over a long time, 11t 1s possible that exposure or effects. or
both, wlll be cumulative; on the other hand it iz also possible that chronic low-level
exposure 15 counteracted by the processes of biolo%ieal repair so that conslderable
Lotal exposure may be without appreciable effect.l
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Difficulties also exist with regard to the definition and measurement of #XpoSure .
The mere presence of pollutants in the environment should not be identified with
"exposure” which has been defined as "the amount of a particular physical or chemical
agent that reaches the target*"l15, to which we should add "under specified circumstances”,
Tto remove the objections that this definition ralsed, for example at a WHO Scientific
Groupl , that the concept of exposure should inelude concentration (or intensity of a
physical factor), length of time and frequency, in addition to the amournt of the substance
that reaches the target.

leaving aside the guestion of how to obtain reliable and meaningful data on
exposure/effect relatlonships, we are still left with the problem of setting exposure
limits sueh that the health of man is protected. There are two possible approaches.
One is based on the concept of a threshold, i.e. the level of exposure al which no adverse
effeet can be expected, no matter how long the exposure is. There is considerable support

for this coneept in cccupational health experience where systematic reduction in levels
of exposure resulited in reduction of frequency of occurrence and seriousness of effeets of

a speelfle environmental agent, and in the elimination of demonstrable specific occupation-
al disease when exposure was kept below establizhed threshold levels.l7:10 The oihep

approach that has been used particularly in limiting the dose of ionizing radiation is
based on the assumption that any exposure may involve some degree of risk; in other words,
only the zero level of exposure is completely safe., If this is the case. Lhe setting of
exposure limits should be guided by the principle that "any unnecessary eXposure should

be avolded. and that all doses should be kept as low as pessible, economic and social
considerations being taken into account” and "that doses should be Jjustifiable by the
expected benefits"l9, The Bractical application of this prineiple in radiation protection
has recently been reviewad. 0 Although for most biologiczl effects of chemicals it is
assumed that a threzhold or a no-adverse effect level exists, this has hean guestioned

for mutagenesis and carcinogenesis. A recent review of the problem may be found in the
report of a WHO Sclentifie Group®l which concluded that "the possible existence of a
threshold for the effects of both chemical careinogens and mutagens should be envisaged".
However, "the difficulties of determining thresholds for a pepulation are great" and
"mathematically derived conclusions that it is impossible to demonztrate a no-effect leve]
experimentally cannot be ignored". If this conclusion is accepted, a careful risk/
benefit analysis should be made in each case before acceptable exposure limits can be
established for substances which may be carcinogens and/or muiagens, This may be a very
difficult task, particularly for environmental pollutants because in most cases the
pepulations or individuals at risk are not the same as those who may benefit from an
agtivity that results in envirommental pollution. The most difficult consideration in
establishing exposure limits is the pesslibility of Interaction among the various
envirgnmental factors. Synergism, of course, presents the most serious problem, although
il may be observed only at certain exposure levels, while a2t very low levels there may bhe
no evidence of any synergistic or antagonisitic aetion.?

Determination of criteria is ezsentially a scientific task, The setting of exposure
limits and particularly of legal stlandards for environmental quality is a matter of policy
decision, When setting standards, cost/benefit considerations become lmportant as wall as
the technological feaslbility of achieving the standards and other priorities a country
may have in the field of health protection. It should als¢ be made clear what standards
we wish to set: for desirable conditions, for minimum requirements, for maximum permissible
conditlons, or for specifiec conditions such as emergenciesld.

* "target (or receptor): the organism, population or rescurce to be protected from
specifie risks"l5
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. Objectives of the WHQ environmental health criteria programme

The maln objective of this programme, for which a substantial support has been
received from the United Nations Envircnment Programme (UMEP), is to assess existing
Information an the relationshlps between exposure to environmental hazards and effects
on man's health by preparing balanced and critical reviews of work done in the WHO
Member States on health effects research into specifie prieority pollutants, and to
provide guidelines Ffor the establishment of "primary protection standards",* wherever
possible; sueh reviews are called "eriteria documents".

:

Other oblectives are:

to ldentify new or potential pollutants hy technological surveillange and fore-
casting; and by preparing "preliminary reviews" of substances which are likely
to be increasingly used in industry and/or in chemical consumer products;

to ldentify gaps Iin knowledge on health effects of recognized or potential
pollutants, and to stimulate national and international research 1ln apeas
where information 1s inadeguate;

to promote the harmonization of toxicological and epidemioclogical metheds so
as Lo obtaln internationally comparable resultis.

4. Seope and contenis of eriteria documents

Since the environmental health ¢riteria documenis are addressed primarily to
environmental health administrators responsible for declision making, the documents
do not alm at covering all the information available on a given substance; only the
information that 1s congidepred valid angd relevant to the establishment of exposure
(dose )weffact reiationships are ineluded,

As a pule envirpnmental health eriteria documents contaln information on the
chemical and physiecal properties of the pollutant, on sources of environmental pollutlon,
on environmental exposure levels (in air, water, food. in the working enviromnment and cther
conditions of exposure); on environmental distribution, transport, transformation and
bio-concentration; on uptake, distribution in and elimination from the organism; on
metabolism and biochemical effects; experimental toxicity studles, incjuding inter-
actlons (such as synergism and antagonism); epidemiological and case (clinieal) studies;
estimates of the total human exposure from all sources and on guantative aspects of
exposure-eflect relationships; maximum permissible levels as established In different
countries for variocus environmental media, including occupational exposure; and gulde-
lines for the establishment of "primary protection standards”. '

Preliminary reviews of potential pollutants are similar In scope and contents but
the process for thelr preparation is different {gee geotion 6); particular attention
is glven to the estimates of the future productlion and use and to research needed to fill
the gaps in toxicological knowledge; no attempt 1s being made 1o provide Zuidance on the
primary protection standards.

+ i.e. "an agcepted maximum level of a pellutant (or its indisator) in the target.
or some part thereof, or an accepted maximum intake of a pollutant or nuisance
into the target under specified eircumstances”15
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Both oriteria documents and preliminary reviews are baszed on published scientific
papers and reports and on information obtained from recognized selentific groups and
research Institutes., Unpublished data collected, evaluated angd transmitted to WHO by
governmental authorlties and research insitutes may alsc be included. Abstract
literature is a useful scurce of information, but criteria documents and preliminary
reviews should not be based on 1t. For sach reference to a published paper or 2 report

referred to in a criteria document or a review, a_hard copy or a microfiche is kept in
the WHG secretariat.

5. Priopities

Considering that some haif a miilion chemicals are currently used and that about
10,000 or so are produced annually in amounts between 500 and 1,000,000 kilogrammes®r
and that in addition a variety of physical hazards have to be consgidered, a practicable
programme for the preparation of criteria documents must be based on clearly defined
priorities, The list of priorities for the WHO programme in this area has been
established by a WHO scientific groupl® and it is based on the following considerationsl>:

&8. severity of adverse effects on the population; irreversible or chronic effects.
thoge which have adverse genetie implications, and those which are embryotoxic and
teratogenlc, are considered to be of particular importance:

b. persistence of the agent In the "environment, resistance to environmentsl
degradation and accumulation in man or in the food chain;

¢. metabolic degradation or synthesis in biological systems which may produce
metabolites either more or less toxie than the parent compound;

d. wubiguity and abundance of the agents in man's envirenment particularly those
ccourring naturally or produced Inadvertenily;

e, size, type and demographic characteristics of population exposed, the frequency

and magnitude of exposure, and szelected exposure of highly vulnerable groups of
the population.”

The full 1131',16 eontalns some 70 chemical and physical hazards, and it will be
periodically reviewed,* In preparing.this 1ist it has been realised thalt each country
must interprete environmental health problems in terms of its own national situation
and establish its own priorities, which m&y not have been covered by this list. Based
on thiz 1ist a shori-list has been prepared covering the 10735-1976 pericd (Table 1)

.

The metalliiec elements that have been given pricrity in the WHO programme are
shown in table 2,

€. Preparation of criteria documents and preliminary reviews

The WHO programme on environmental health eriteria depends on international
collahoration in the use of the information and capabilities available in the member
states and in other international organizations. Three different procedures are applied
in the preparatlon of criteria documents and preliminary reviews,

¥ See Annex A
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Table 1: Priorities for the Preparation of WHO Criteria Documents
and Preliminary Reviews

to be initiated* in
1573 174
Criteria documents mangane se nickel
nitrates, nitrites vanad fum
nltrosamines sulfates, Ha50, aerosol
PCBs flourine
mycotoxins salegted chlorinated
biocides and chlorine
cadmium ‘
arsenlc
me reury beryllium
lead chromlium |
oxides of nitrogen 8505 and suspended
a5bestlos particulates
carbon monoxide
noise ‘
ozone and oxldants
zelected polycyclic hydro-
carbons
carbon disulfide
Frelimlnary reviews b, Bi Li
Ze, Mo, Te Ba
Ti, Ge, Sn Ia, Al, Ga, Zn
organic dusts Fe, Co, Pd, Ft
selected products of ’ selected plastics and
petroleum industry plasticlzers

* and completed by 1976/77

Note: selected compounds of the elements listed will also be considered.

4. Preparation of new criteria documents:
Az a rule the criteria documents are prepared in four stages:

1. the preparation of national contributions, i.e. reviews of relevant research
resulls obtained in a given country:

o, the consolidation of national contributions into draft eriteria documents.
This is done on a contractual basis with Individual experts or WHO collaborating
centres:




Table 2: Metailic elements which received

priority in the WHO environmental health
eriteria programme®

Periodie
systems Criteria documents

I [

I1 Be, Zn, Cd, Hg
Al, Ga, In
(Ge), &n

Bi

* DBased on the Table in Anpex A

Note: Transition elements are underlined;
ag metallic,

respects and under ceptain conditions.

the elements in brackets are no. cons idered
although certain properties make them similar to mevals in some
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3. ecirculation of draft criterla decuments to national institutes (designated by

governments as focal points for collaboration with WHO in this programme ) for
comments and additions.#

review and assessment of draft documents by meetlngs of groups of internaticnally
recognized experts;

The total time estimated for preparing such documents is about 18-24 months
from the moment the outlines are circuiated by WHO secretariat to the natlional
institutes.

National contributions to the criteria documents are prepared in English or
French. They consist of a review data on health effects of environmental pollutants in
relation to the level of exposure as revealed by experimental, ¢linlecal and epldemio-
logical studies, and of other relevant information from research carried out in each
pcountry and published in national or internmational scientifie Journals or official
publication524. In order to facilitate the integration of national contributlons into
draft eriteria documents, detailed outlines are prepared by the WHO secretariat for
each environmental agent considered, in order to aveld omission and preventing the
inelusion of less essential information. The national instltutes are requested to
follow these outlines as closely as possible.,

Natfonal institutes are also requested that all pubilcatlons referred to in the
review are attached as a hard copy (reprint) or a microfiche. If a paper has been
pubiished im a language other than English or French, the bibliographical reference should
contaip a short summary of the paper in English or French, in addition to the reprint.

b. Preparation of criteria documents based on existing documentatlion:

This procedure has been recommendedlj in cases where much preparatory work has
been done and where criteria-like documents (either WHO or national) already exist. The
document i= prepared in four stages;

preparation of a draft criteria document based on an ocutline prepared by WHO
secretariat. This work is done on contract with recognized experts or speclallst
institutes;

eirculation of draft documents to natlonal Institutes for comments and additions;

revision of draft documents based on natiopal commentis. This Is done either by the
WHO secretariat or as part of the contractual agreement under aj

review of final draft documents by meetings of groups of internationally recognized
experts;

The total estimated time for the preparation of documents using this method is
12-18% months.

The meeting of experts is also expected to provide guldance on the primary
protection standards and fo give recommendations on other regearch nesded to improve the
data base for the sstablishment of criteria.

* Thiz stage may be omitted if a sufficient number of national reviews had been
received at stage 1.
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¢, Preliminary reviews:

Expert asgessment of & large number of chemicals and other hazards is required to
facilitate sound Judgement on the need for the preparation of international environmental
health eriteria documents and for further research efforts, Thizs is the objective of

preliminary reviews which will give a better perspective to the whole programme and
facilitate the cholce of pricrities. -

A short-cut procedure is used in this case consisting of two stages:

L. preparation of draft preliminary reviews according to an outline prepared by the
WHO secretariat# This is done by contracts with recognized experts.

2. a review of this draft by a meeting of internationally regognized experts.

Estimated time for the preparation of the preliminary reviews is 8-12 months
for one substance (or a group of 2-3 substahces.)

Figure 1 shows schematically the arrangements for the preparation of eriteria
documents.

FiEure 1

Sehematic diagram indicating the steps in
the WHO Environmental Health Criteria Programmes 13

National
. contributions

My

Overall scientific - > i

WHO

review '(F— ' Secretariat
M

0
Internztional mpencies’ '

contributions and cther
data

Preparation of draft
criteria documents

A

A\

S

4

Evaluation, assessment and
establighment of criteria
and exposure limits by task
forces and other groups

Overall scientific reviews indicated in box 2 of Flgure 1 are planned to meat

periodically every 2-3 years to review the progress of the programme and particularly the
priorities for further work.

As indicated in box 4 of Filgure 1, WHO will continue and intensify its collabopr-
atlon with other organizations of the United Nations family who gan contribute to this
programme, other inter-governmental corganizations such as the Organization for
Economic Cooperation and Development (OECD), the Council! for Mutual Economic Assistance
{CMEA )} and the Commission of the European Communities (CEC).

* See Annex B
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Many non-governmental organizations in official relations with the WHO and others
can also contribute, and working relations will be continued and strengthened with
organizations such as the Permanent Commission and Intermational Asmociation of Oeccupaticnal
Medicine {IAOM), the International Couneil of Selentific Unions (ICSU), the International
Commission of Radlological Protection (ICRP) and others.

The arrangements for collaboration with national and international bodles also
apply to the other three objeectives of the WHO environmental health criteria programme
digeussed in sectllion 3.

. Frogress made in implementing the programme

The Director General has invited all Member States and a number of international
organizations to collaborate in this programme, while WHO regional offices have approached
Member States in the reglon te asecertain their participation. So far arrangements have
been made with about 30 member states.

Natiornal contributions were requested on the effects of manganese and its compounds
nitrates, nitrites and nitrosamines, poly-chlorinated biphenyls and mycotoxins, and the
copsolidation of informalion received is in progress. Draft preliminary reviews have been
completed for cadmium, mercury, lead, carbon disulfide and rolse, 1In preparation are the
draft ariteria documents for oxides of nitrogen; asbestos; oxldes of sulphur {including
sulphates and sulphuric acid asrosol) and suspended particulate matter; ozone and
oxidants,

Preliminary reviews have been completed for selenium, molybdenum and telurlum
and svaluated by a task group which met in July 1474. The group recommended that
selenium be further studied in view of preparing a2 ¢riteria document. Draft preliminary
reviews have also been prepared for titanlum, germanium and are in preparatlon for tin
and selected products of the petroleum industry.

The mestings of experts Lo review draft documents and preliminary reviews of
subslances listed in the 1973 colunn of table 1 are planned for the first half of

1w75.

A study group was also convened in Geneva in September 1974 to review the
available methods for identifyingz new and potential snvironmental pullutants and other
hazards and some areas which need immediate attention, such as the environmental health
impact of changes in energy production, trends In materials technology {ingluding the
use ol platinum metals, lanthanlides and some other transition metals) and new
developments in chemical pest control.

o, Leferanoes
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565 (1972), 539 (1974).

5. Wld. Hlth. Org. techn. Rep. Ser. Nos: 370 (1967), 391 (1968), 417 (1969), 458
(1970), 474 (1971), 502 {1972}, 525 (1973), 545 (1974).

4. Wid. Hlth. Org. techn. Rep. Ser. No: 415 (1969)
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Carcinogenic Risk of Chemicals to Man, Vol. 1-5 (1972-19Th)
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ANNEX. A
SUGGESTED PRIORITIES FOR ENVIRONMENTAL HEALFH CRITERIA
FORMULATION AND REVIEW (1573=76)
{1} (2} 3 (4}
Preparation Roview, oxtension Roview and agsassmont Prelininary sxpert
Priority N of national eriteria
ot now criteria and evaluatien of oCURANtSE BY WHO aageasment &nd
) ¥ as
Fuhe h
dudument 4 existing WHO documents they become availanle further ragaaro
A axigns of nitrogon cadmlum arsoenic antimony
nATERtES, nitrites and lead herylliom bismuth
nitrosamines mAFUry chromium cohalt
mun ganoao photochemical oxidants copper lithium
polychlorinated bhiphenyls Angd reaftive hydro= nickal palladium
CRrhong selenium platinum
n¢d e and vibrations vanadium tin
zing nmmoni &
marocaptans
marine Hlotoxine
arganlc guats
luser bexms
K mycotoxing garbon monoxide ostrogens barium
aulfur dioxide and goitrogens ghrmanium
G rGWRVDA suspended particolates phytatoxins lapthanum
ashoatas melyixdanum
cArbamats prsticides titanlum
polyeyslic organic teliurium
matter
[N sujfitn-aulfnto=sulfuric | chlorinateod pesticides chlorine and hydro= Aluminium
aniad anrosols chlorie scid gullium
phencls indiunm
phthalates ircn

thermal enviyonment,
climatiec factors,
pngd altitude

surfactive agents
growih promoteora

ultraviolet and aglar
ragiation

atrong alkalis

tale and cilicutes
insrt dusts

acrolaln

alkyl—¢chlorides

bonzone, teluena, and xyleéno
ITormaldehyds

fluorogarbons
organcbromine compéunds
organic §socyanates

conl tor volatiles snd asphalt
other volatile hydrocarbona
mineral rpirits

potreloum distillates

opoxy regins

atyrene &nd polyatyrenés
induatrial ond consumer ANZymos
antteorrosives

barcmetric prasaurs changas

inirared radiaticon
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ARNEX B

General outline for the preparation of criieria documenits and
Preliminary reviews on environmental chemicals#

1. Overview of environmental heaith problems related to the
substance considered.

2. Chemical composition and properties
2.1 chemieal and physical properties
2.2 nature and content of impurities in the substance consideredss
2.3 analytical methods:

2.3.1 sampling procedures, sample preparation, analytieal
methods Iin general, their sensitivity, limits of
detection, Interferences

2,3.,2 analytical methods used for specific sourees and
environmental media (air, water. soil, plants, food.
working environment; biological tissues and fluids)

2.4 references
5. Sourees of envirommental pollution

3.1 natural cccurrence

5.2 industrial production, production data and projections -
past. present and future

+3 use patierns - by industries and by the general publie,

extent of use, controlled or uncontrolied

4 disposal of wastes

»5 aceidental releases during transport, etc,

& references

L, Environmental eXposure levels

4,1 levels in air, water, soil, plants, food

4.2 occupational and other situations of exposure (e.g, home)
k.5 estimate of effective human exposure from all environmental
media (daily or weekly intakes)

4.4 refarences

5. Environmental distribution and transformations

5.1 trangportation and distribution between media

5.2 environmental trensformations and degradation pro¢esses

5.3 interaction with other physiecal, chemical or biological faetors
5.4 bicccncentration

5.5 references

* This outline has to be appropriately modified for certain types of
substances {e.g, typleal air pollutants)

**  Thls section ls included when appropriale
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Kinetios of distribution in mammalian organisms (absorption, storage,
elimination), metabalism; blochemiecal effects

6.1
6.2

6.3

6.4

oo O O
elts BN R

dermal, respiratory iract, gastro-intestinal tragt contact
uptake and distiribution, blood, lymphatics, storage organ or
Lissues, target organ or tissues

body burden and critical organ burden - levels in pody tissues
and fluids

¢limination, including exerstion into milk or transplacentally,
rate of exgretion

metabolie transformation and rate of elimination of products
biological half life

individual variations - strain and species comparisons
biochemical effects

reflerences

Experimental toxicity studies with pure or commeracial products

7.1

7.2

T3

experimencal anlmals

7.1.1 acute studies, LD50 data, no adverse effect level,
interactions; species comparisons
.1.2 sub-acute and chronic siudles
.1.2.1 reversible changes, physiclogical, bilochemical,
morphologlcal '
7.1.2.2 irreversible changes, pathological and histopathologieal,
toxicity to specific organs, carcinogenicity, mutagenicity,
fetotoxicity and teratogenlclty
7.1.2.% interactions with other physical or chemical factors
v.1.2.4 interactions with disease factors - genetie,
nutritional, Infectious ete.
7.1.3 blochemical and physiclogical mechanisms of toxielty

7
7

experiments on human subjests (healthy volunteers or
sooperating patients)
references

Epidemiologicel and case studies

8.1

8.2

8.3

8.4

epidemiologic studies - mortality, morkidity

2.1.1 oecupational groups
8.1.2 genersl population groups
£.1.,5 high (accidental) exposure groups

clinical studies, pathologicml findings and progression of
disease

evaluation of other factors increasing the risk: pre-sxisting
digease, genetic, nutritlonal, other factors

references

Dose-response relationships

g.1
9.2

.3

intra-specles variation 1n response

inter-species variation in response, suspscted causes of
vaprliation, host factors, external factors, nutritional,
environmental, synergistic, additive, antagonistic
references




10,

11,

Fage 15
Maximun permissible levels in different media (literature data)

10,1 MPL's in air, waier, food, working environment
10.2 risk/benefit evaluations
10.% references

Guidelines for the establishment of primary protection standards
(this section does not apply to preliminary reviews)




