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To: All Members of:

SPI-VCM/PVC Mailing List (Letter No, 38)

Plastic Bottle Institute

Plastic Beverage Container Group

AN Safety Group

PET Safety Group

Food, Drug and Cosmetic Packaging
Materials Committee

PVC Safety Group

Letter Highlights

(1) FDA has made available an assess-

- w-.pent of the risk of liver cancer from afla-
toxin contamination of corn and peanut products.
Copies are enclosed because of its relevance
to estimating the risk associated with other
substances 3uch ay componénts of packaging

materials.

(2) The risk assessment techniques

applied by FDA with regard to aflatoxin
are far less conservative than the risk
assessments that have been submitted to
FDA for food packaging materials.

(3) Data from Professor Maltoni's

ingestion_studies of acrylonitrile and vinyl
chloride have become available and are dis-

cussed;—Copies of the Final acryl
report and exerpts of t IK?I‘%EI““TGE--H\H

<interim report aré enclosed.
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-
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(4) "Back-of-the-envelope®" type risk
calculations indicate that the latest toxi-
cological data will confirm that maximum
projected migration of acrylonitrile and
vinyl chloride from food packaging materials
are well below an "acceptable tolerance
level,” even if much more stringent criteria
than those used in the aflatoxin document
are employed. A conservative tolerance
level of 16 ppb for products like acrylo-
nitrile copolymer beverage containers and
52-104 ppb for polyvinyl chloride food
packaging are estimated.

Ladies and Gentlemen:

As reported in our letter of February 28, 1978,
Sherwin Gardner, Deputy Commissioner of Food and Drugs,
has informally requested that risk assessments be performed
for plastics packaging using the approach being developed
by the Food and Drug Administration (FDA) with regard to
aflatoxin and lead contamination. Accordingly we are sure
you will be interested in reading FDA's newly released
“Assessment of Estimated Risk Resulting from Aflatoxins
in Consumer Peanut Products and Other Food Commodities,”
dated January 19, 1978, a copy of which we are enclosing.
Notice of the availability of this risk assessment appeared
in the Federal Reqgister on March 3, 1978. FDA's risk assess-
ment for lead migration has not been published yet,

We have recently obtained and are enclosing copies
of additional information regarding the acrylonitrile and
vinyl chloride studies of Professor Maltoni, Director of
the Institute of Oncology in Bologna, Italy. These new
data are crucial because risk extrapolations can most effec-
tively be performed only when complete data are available,

Aflatoxin Rigk Assesgssment

By comparison to other risk extrapolations that
have been submitted to FDA for food packaging materials
(PVC and AN copolymers), the FDA assessment of the cancer
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risk posed by aflatoxin could be termed recklessly non-
conservative, Indeed, it is hard to compare the FDA assess~-
ment of the risk presented by aflatoxin to existing calcula-
tions of risk for acrylonitrile or vinyl chloride since

FDA's methodology with regard to aflatoxin departs drastically
from previously accepted norms with respect to both the
mathematical model employed and in the handling of the data.

FDA's risk assessment for aflatoxin concerns itself
solely with aflatoxin contamination of corn and peanut
products since, according to FDA, these are the only prod-
ucts where such contamination is generally at a detectable
level. FDA justifies ignoring the levels of aflatoxin in
other food products on the grounds that considering them
would not significantly alter the conclusions of the report.
We are at a loss to understand why the level of aflatoxin
contamination in other foods known to contain aflatoxin
is not assumed to be at a level just below the sensitivity
of analytical detection methods, an assumption FDA routinely
applies to other products.

Another interesting aspect of the risk assessment
for aflatoxin is FDA's method of estimating dietary con-
sumption. Although the 90th percentile of consumption is
congidered, nowhere in the document is there any reference
to a gluttonous consumer of peanut or corn products who
might make corn or peanuts the major portion or sole con-
stituent of his diet, as was insisted upon by the Government
in dealing with carbonated beverages in the hearing on
acrylonitrile copolymer beverage containers; nor _is any
discussion devoted to_the rigk to a child who eats only
pea tt elly sandwiches. From a statistical
standpoint, it is, of course, proper to ignore such transient
or aberrant dietary practices since they have little signif-
icance when assessing the average risk to the entire popula-
tion over a full life span. It appears that the Commissioner
now concurs with this position although he chose to decide
otherwise when dealing with beverage containers,

A very significant non~conservatism in FDA's risk
assessment concerns the level of confidence associated with
its Mantel-Bryan risk extrapolation. 1In all previous Mantel-
Bryan extrapolations on acrylonitrile and vinyl chloride,
the toxicological data was conservatively handled (i.e.,
given a "worst case" interpretation) in a manner that yielded
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a 99% confidence factor for the result, This 99% confidence
factor is part of the modified Mantel-Bryan procedure and
was adopted by FDA in its Sensitivity of Method Regulation
on Carcinogenic Animal Drug Residues, We have not been

able to verify independently the confidence limit used in
FDA's aflatoxin risk extrapolation, but the discussion on
page 1l and the accompanying Table V suggest to us that

no such conservative treatment of the toxicological data
was applied before performing the Mantel -Bryan extrapola-
tion.

The above comments barely begin to cover the incon-
sistencies between FDA's risk assessment for aflatoxin and
the ultraconservative, by comparison, risk assessments that
have been submitted to FDA for residual monomers that unavoid-
ably contaminate plastics packaging materials, Candidly,
our general impression is that FDA made unsupported assumptions
and distorted the numerical presentations in the aflatoxin
document to support the conclusion it wanted to reach.

We considered preparing SPI comments on FDA's afla-
toxin risk assessment, but have concluded that such comments
would be more appropriate on the risk assessment for lead
migration which is being prepared by FDA and should be
available shortly. Inasmuch as FDA provided only a brief
period for comment with respect to aflatoxin, and suspecting
that an equally brief time will be allowed vis-a-vis any
lead document, it may not be possible for us to go through
normal full-scale clearance procedures with respect to
comments on the risk assessment for lead. Nonetheless,
we shall proceed on the basis that comments on the lead
assessment will be desirable and will endeavor to get draft
comments to a cross-section of SPI members for clearance
prior to filing.

Risk Assessments for Plastics Monomers

A major criticism of risk extrapolations for both
acrylonitrile and vinyl chloride have concerned the fact
that they were based on the results of incomplete feeding
data in one case and on inhalation data in the other. Pro-
fessor Maltoni has now completed his ingestion studies of
acrylonitrile and vinyl chloride. A final report on the
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acrylonitrile study has been published and we are enclosing
a copy for your information. Professor Maltoni concludes
that at a level of Smg/kg administered three times per week,
acrylonitrile exhibited a "borderline" oncogenic effect.

We are hopeful, but not optimistic, that a final report

on vinyl chloride will be forthcoming shortly.

In the meantime, through the very gracious cooper-
ation of one of our members, a monograph presenting (in
French) the papers and the ensuing discusgsions delivered
at a Colloquium held in Paris on March 2, 1976, has now
become available. Professor Maltoni presented a compre-*
hensive review of his work to that date on vinyl chloride
carcinogenicity and a full copy of his paper has been provided
to the Food and Drug Administration (FDA)., Because of the
length of the paper, we cannot distribute it to all of you
receiving this letter but we are enclosing copies of pages
25 and 26 of the monograph which report the results of the
gavage (stomach tube) feeding experiments to that date.

The conclusions Professor Maltoni drew from the
almost completed feeding test (page 26) can be translated
roughly as follows:

(L) At 50 and 16.65 mg/kg VCM produces
angiosarcomas of the liver and nephroblastomas;
these two tuiors are the most characteristic
produced by the monomer,

(2) At 3.3 mg/kg the two angiosarcomas
which have been observed were not located
in the liver. (One appeared in the lung,
the other near the kidneys.)

(3) There is a clear relationship
between dose of monomer and tumor response
with a sharp drop-off between 16,65 and
3.33 mg/kg.

Professor Maltoni further stated that in his experiments
the 3.33 mg/kg dosage appeared to have a "border line"®
carcinogenic effect. He then reported that in another
experiment in which animals were treated with 1 mg/kg, 0.3
mg/kg and 0.03 mg/kg, no tumors had been observed after

57 weeks into the test.
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In our last letter to the SPI-VCM/PVC Mailing List
(Letter No. 37), we discussed the need for completed toxi-
cology studies to provide a sound basis for a risk assess-
ment. Using the FDA risk assessment for aflatoxin as a
model, the results of completed long-term feeding studies
for acrylonitrile and the most recent vinyl chloride data,
we are now in a better position to calculate the risk asso-
ciated with residual monomers that contaminate food packaging
on a basis comparable to that used by FDA. As crude examples
(the following should be considered to be merely illustrative
and not definitive since it is based on the still incomplete
Maltoni data for vinyl chloride and rule-of-thumb calcula-
tions) of how a Mantel-Bryan risk evaluation might work,
Dr. Dixler has estimated the dietary concentrations for
vinyl chloride and acrylonitrile that assure a risk to
humans of no more than one in one hundred million (1078).
You may recall that FDA used a risk level of 10-6 in its
Regulation on Carcinogenic Animal Drug Residues. Because
of conservatisms in the procedure, however, FDA has stated
that the risk presented by its sensitivity of method approach
is no more than 1079,

Vinyl Chloride

Assume that the final Maltoni data for vinyl
chloride indeed demonstrates that 3.33 mg/kg
administered between four and five days

a week is a "no effect" level. Since the
vinyl chloride was administered only four

to five days a week, we shall assume that
the daily dose was 4.5/7ths of 3.33 mg/kg

or 2.14 mg/kg. Applying the usual Mantel-
Bryan "worst case" assumptions, it can be
roughly estimated that, at a 99% confidence
level, 2.14 mg/kg would "produce" 4.5 cancers
in 100 (4.5%). The Mantel-Bryan "safe"

dose at a risk of one in one hundred million
is approximately 1/8300 of the dose that
causes a 4.5% incidence of cancer. There-
fore, a dietary intake of 2,14 divided by
8300 or 0.00026 mg/kg could be deemed "safe"
as a total dietary exposure,

Depending upon the assumptions used to

convert mg/kg of body weight in the rat
to parts per million (ppm) in the total
diet in man, 0.00026 mg/kg is equivalent
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to 5.2-10.4 parts per billion (ppb) as the
safe total dietary exposure for man. Since
one can very conservatively assume that

PVC could not package more than 10% of the
diet, an actual migration level of ten times
the safe exposure level could be set as

a "tolerance.," This tolerance (not more
than 52-104 ppb migrating to food) assures
that the risk of cancer could not exceed

one in one hundred million. 1In this light,
it would certainly seem reasonable to us
that a finding of "non-~-detectable" with

an analytical method sensitive to 2 ppb
should be deemed to assure virtually absolute
safety.

Acrvlonitrile

A similar exercise for acrylonitrile, assuming
that 5 mg/kg administered thrice weekly

is a "no effect" level, also gives an approxi-
mate safe total dietary exposure for rats

of 0.00026 mg/kg., For a 60 kg (132 1b)
person, this is equivalent to a daily intake
of 0.0156 mg, as posing a risk no higher
than one in one hundred million. Based

on the 90th percentile for carbonated bev-
erage consumption (1 liter/day) and assuming
all such consumption were from acrylonitrile
copolymer packaging, the acceptable migra-
tion tolerance would be 16 ppb. If we make
the more reasonable assumption that no more
than 50% of the carbonated beverage con-
sumption were packaged in AN copolymer
containers, a tolerance of 31 ppb would
assure virtually absolute safety. Here
again, the present analytical sensitivity

of 10 ppb is sufficient to reduce any risk
from AN to below any meaningful level.

We are sure you will recognize that the foregoing
exercises in arithmetic are provided merely to show how
important completed toxicology studies are in order to
provide a firm basis for risk assessments. In addition
to animal studies, FDA would also consider such epidemio-
logical data as can be presented, as well as other methods
than the Mantel-Bryan procedure for extrapolating from
observed risks at high exposure levels to estimated risks
at infinitesmal exposure levels, as was done for aflatoxin.
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The risk that society might accept for a food packag-
ing material may well be less than the risk considered
acceptable for aflatoxin in food. Be that as it may, justice
would seem to require that the relevant risk assegsments
be carried out in a consistent fashion or one is left trying
to compare apples to oranges. Even with the biased comparison,
the conservative risk assessments that have been done for
acrylonitrile and vinyl chloride predict a risk orders of
magnitude lower than that accepted by FDA for aflatoxin.

It appears that if the acrylonitrile and vinyl chloride
data were treated in a manner consistent with the FDA risk
assessment for aflatoxin, the estimated risk associated
with such food packaging would have to be deemed unworthy
of any concern.

There must be a finite level of risk that can be
accepted for food packaging since it clearly has social
utility. Even such staunch defenders of the public health
as Senator Edward Kennedy (D.-Mass.), have now publicly
recognized that absolute safety is unattainable. A copy
of a speech given by Senator Kennedy at an FDA/EPA Symposium
on risk-benefit which appeared in the Congressional Record
is enclosed.

It appears, therefore, that recent data concerning
the toxicology of acrylonitrile and migration potential
(or lack thereof) for vinyl chloride, as well as public
and legislative opinion are beginning to realign in a way
that may yet make it possible for FDA to acknowledge the
existence of a slight risk with respect to packaging materials
in general, and that the risk from assumed acrylonitrile
or vinyl chloride (and ultimately for any other residual
monomer that becomes a concern) migration is trivial and
not worthy of regulatory attention.

We shall, as usual, keep you up-to-date regarding
the various regulatory activities relating to vinyl chloride
polyvinyl chloride and acrylonitrile., 1In the meantime,
those of you who require a complete copy of Professor Maltoni's
paper are requested to contact us so we can make special
arrangements with you to make it available,

Cordially yours,

/Yot W, e
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ASSESSMENT OF EZSTIMATED RISK

RESULTING rROM

AFLATOXINS IN CONSUMER PEANUT PRODUCTS

AND OTHER TOOD COMMODITIZES

BUREAU OF FOODS
FOOD AND DRUG ADMINIETRATTS

Janvary 19, 1978
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(ﬂ SUMMARY (ﬂ

Although direct proof that aflatoxins (Bl, 39> Gl’ GZ) induce
cancer in humans does not exist, laboratory tests have demonstratead
that they are animal carcimogens. Further, epidemioclogy studies ina
Thailand and parts of Africa show a significant relationship between
liver cancer incidence and astimatad levels of aflatoxin intaka.

Aflatoxins cannot be completely eliminated from food products
without eliminating the products themselves. FDA has been aniorcing
a limit of 20 parts per oillion (ppb) for aflatoxins im certain foods
and is considering raducing that limit to 15 vpb for peanuts and peanut
products (39 FR 42748).

Unfortunately, the direct risks, if any, to humans Irom ingestion
of aflatoxins cannot be measured. Therefore, risk assessments nust
rely on mathematical treatz;ent of animal toxicolegy and epidemiology
studies. Such risk assessments have been made by FDA and are described
herein.

Aflatoxins can oceur in a variety of grains and nuts and can also
occur in the meat, milk, and eggs of food animals that have consumed
aflatoxin-containing feeds. Corn products and peanut produccs oanly
have been considered in the risk calculations since iaclusion of
other products, because of contamination levels and/or frequency of
contamination or consumption does not significantly affect the
numerical results. Emphasis has been placed on corm products in the
Southeastern United States because both consumption and aflatoxin

contamination lavels are relatively high in chac":egion.
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Utilizing FDA and USDA aflatoxin survey and food consumption
dara, it is estimated that aflatoxin intake ranges from an average
of 2.7 to a maximum of 9.0 nanograms/kilogram of body weight/day R
(0.1 to 0.3 parts per billion in the diet) in the Southeast.

An extensive body of data exists om aflatoxin toxicology in -: -
laporatory—animals. Because it would be impractical to make risk
caleculations for each such study, five studies, involving long-germ
feeding of aflatoxins to three species of rats, wera selected. (Rats
in general, and male rats of the Fisher strain in particular, are
considered the most aflatoxin-susceptible mammals.) Using the
mathematical procedurs of Mantel and Brvan, estimates of lifetizme
liver cancer incidence rates were derived for each study, and far
the five studies combined. These estimates range from 30 to 1400
per 100,000 for the individual rat studies and from 240 to 1100 jer
100,000 for their combination. 3y way of comparison, risk estimates
derived from studies on rats and other species combined by Cornfiald
and co-wotrkers yield a range from 17 to 126 per 100,000.

The actual lifetize liver cancer incidence rate from all causas
in the U.S5. is approximataly 161 per 100,000. Actual incidence rates
in Georgila and Alabama are approximately 103 and 100 per 100,000
respectively. (Rates for other Southeastern states are not raadily
available.)

The fact that the risk estimates for rats in general exceed the
human incidence rate for liver cancer from all causes can be attributed,

in part, to the conservative mathematical procedures employed. In
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addition, available in vitro data would indicate that hunmans are
biologically closer to relatively resistant animals such as mice and
moukeys than to aflatoxin-susceptible rats. ’

tpidemiology studies conducted in Thailand and several parts of
Africa show a positive correlation betwaen actual liver cancer
incidence and estimated intake of aflatoxins. Utilizing the ralation-
ship derived by Peers and Linsell, risk estimates were calculated to
range from 20,2 to 67.0 per 100,500 for estimated average and ﬁ;ximum
aflatoxin intakes. How applicable such epidemiological studies ara
to the U.S. is not known, particularly since the liver cancer incidence

rates in these areas outside the U.S35. may be greatly influenced by

the presgence of pyrrelizidine alkaloids in herbal medicines and the

existence of hepatiéis-a virus.

Risk estimatas calculated from the epidemiology data for peanut
products ouly yiald a3 range of 1.1 to 2.7 per 100,000. Assuming that
a proportional reduction in aflatoxin levels would result freom the ,€f'.
proposed ragulatory esnforcement limit of 15 ppb yields a projected .
range of 0.8 to 2.1 per 100,000. For the lowest enforcement limit
currently possible, 5 ppb, the theoretical range would be 0.3 to
0.7 per 100,000. Although the ranges are broader, the animal data
yield a similar comparison between a limit of 15 ppb and that of
5 ppb.

Neicher che estimated incidence rates calculatad from the animal

data nor those from the epidemiology studias can be construad as

reprasanting the actual human risk from aflatoxins. It is reassuring,

ASI~PR 0002636




C ¢

however, that the two approaches yield similar resulss, at leas:

when inter-species differences are taken into account, Assuming

that these approaches at least provide conservative indicaticns of
petential human risk, there appears to be littla, if any, gain an
public health vrotection associacted with a tolerance for aZlataxins

in peanut products at 10 ppb or 5 ppb as opposed to the 15 ppb level
being considered, Again assuming that these approacheg have some
validity, it appears asrudent to continue efforts to control the largely
intra-state problem with aflatoxins in corn in the Southeast--nothwish-
standing the apparently lower actual incidence of liver cancer in tMe
Soucheast.

The several other reasons why a 15 coob tolerance for aflatoxins in
consumer peanut products is deemed approvriate were described in thel

Preamble to the preoposal “o establish the tolerance,
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INTRODUCTION

" “The Food and Drug A&miﬁiscrétféh:iFﬁkilié'ééééiderihg a ragulation
“that ‘establisfes 4 toléradca for afIécéiiég;iﬁ'éhélléé"ﬁéaﬁacs and peanut
;;;odﬁc:s used as human food. fﬁ;:rééuiétiﬁétﬁéul&;séé a 15 parts per
‘billion (58b)  tolerance for toral aflatokids (8] 73,7+ G,

+~G2) in these

e mmme e e = s - e e o e
TEEDL egtes) z

products. T )

Aflatoxins are mold-produced toxins which are unavoidable dontaminzacs

in peanuts and a numper of ocher-food commodities (1). Alchough the human

o an - - PR .

health effects of chfonié_é§§oshr; To aZlatoxias are not kmown with carzainc:
“there is evidence Qﬁich'és;;ci;:é;‘ch}onié-éiecérﬁ;;;ﬁosure to aflstoxias

In particular, several studies
-bave indicted aflacqgins as animal cartinogens (2).

-~ -..-+C present, it is not possible_to determine a level of dietary exposurs
.to carcinogenic sub;cances that would not lead to a finite risk of human
cancer. Therefore, assurance of absolute safetv for the consumer (i.e., no
risk of cancer) is achievable only through complete elimination of carcino-
genic substances from the diet and from other sources. However, unlike
chemicals intantionally added to food, unavoidable food contaminancs cannoc
be pronibited from cha diet, unless :the food suszeptible to contaminaticn is
itself prohibited.
This approach to the assurance of absolute safety for food unaveidably

contaminated with aflatoxin would mean the complate elimination of chose

food commodities that have been shown to be susceptible to such ceataminacisz:
These food commodities ineclude corm, peanuts, sorghum, rice, wheat, sovbeans,

walouts, almonds, pecans, pistachio nuts, 3razil uuts, £igs, and the a2dizla
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tissue (meat, eggs, and milk) {rom food-producing animals that consume znizal
feed containing thesa compounds (3,4).

3ecause not all locs of these foods are evpectad ty contain measurayhla
aflatoxins, an alternacive approach to indiscriminately eliminacing from che
diet both contaminated and non-contaminated food is to prevent from entarin;
consumer channels only those lots demonstrated to contain aflatoxin,

In the case of consumer peanut products, aflatoxins at or above a
level of 5 parts per billion (ppb) can be measured with the degrze of
certaincy requirad of FDA to initiate ragulatory action (e.g., seizura)
to prevent the markering of aflacoxin-contaminated peanuts. In sherz,
the goal of attaining a "zero" tolarance for aflatoxin would translace
to an enforcement level of 3 ppob, i.e., the lowest lavel ac which it can

be detaermined with certaincy whecher aflazoxin is or is not present Ia

peanuts. (It should be notaed that aflactoxins at levels lass than 5 pob

can be detacted in peanuts, but the validicy of =sasuraments at such
levels is questionable.)

While a level of 3 ppb may represent the lowest enforceable toler-
ance consis“ent wich FDA's consumer proteccion objectives of minimiziag
diatary exposures £o aflatoxins, such a colerance would be bevond the capa-
bilicy of manufacturers to meet consiscencly. This is che case tecausa of
the high variability of aflatoxin levels within and among peanut lots. 3uch
variabiliey requires that quality control limits in manufacturing be set zuch
lower than the regulatory tolerance (5). For example, consistent productiosn
of lots conforming to the proposed tolerance of 15 ppb would require gualizy
control limits on the ozder of 3-7 ppb. Lower tolerances would require »7o-

portionacely lower quality concrol limits. A tolerance of 5 ppb wculd thus
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requira a quality control limit below che level of reliabla detection and
would result in the inadversenc release of illegal lots into commercial
channels, there 2o be seized by FDA. .

In brief, if peanut products are not to be entirely prohibited, ceonsume
exposure to aflatoxins from these products can only be kapt below detactable
levels (i.e., 5 ppb) by seizure (and a significant loss of product). Tor a
higher tolerance (e.g., 15 or 10 ppb), the emphasis would be on‘manufac:uti:
qualicy control (and there would be less loss of product).

3ecause of the foregoing characteristics of the control situation,

information is needed to assess the human risks associatad with low lavels

of aflatoxin exposure. Unforcunately, such information is not readily avail

abla. However, evaluation of that information which is available from roxi-
cology and epidemiology studies does help to put che risk quescion in per-

spectiva. In the following, risk escimactes are derived from animal tescs an.
from epidemiology studies. Such estimares cannot be conscrued as represanti:
actual human risk but they do provide an indication of the relative potanctia

toxicity of aflatoxins.

INFORMATION NEZDED FOR RISX ASSEZSESMENT

Existing data indicate chat cthe aost likely potencial effect from aRron:
aflatoxin exposure is primary liver cancer (1,2)., In all risk estimartes ta
follow, it is this disease chat is being considered.

An escimate of the risk of primary liver cancer in humans due 0 exposu:
to dietary aflatoxins requires two types of iniormation. First, some measurl:

of the toxicity of aflatoxin to humans must be available. For purposes cof
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this assessment, che most relevant toxicicy daca would be these ralacing

long term, low—level a: latoxln exposure to primary 1Lvez: cancer in the exsosa:

group. Ideallv what lS sougnt is a dose-response curve expressing the

relatlonship between the level of arlatoxin exposure (the dose) and the

anioence of llver cancer ( He response) Ln the exoosed group

The most relevant and least suspect of such information would be that

obtained by direct experimentation in human beings. Clearly a0 such daca

available nor for ethical reasons, could they ever he developed. Thareifsre,

rellance must be placed on data resulting from: 1) epidemiological studias in

groups of numans known to have been inadvertently exposed to aflatoxins; or

2) direct experimentation in laboratory animals. Epidemioloaical studies,

which should provide the most relevant information obtalnaol , nonethelass

have several dzsadvantages perhaps tHe moSst anortant of wnlcn are their

inherent limitations in escablishing clear causal relationships and heir

relative insensitivity in detecting such relationships. Studies in axperi-

mental animals are usually more sensicive than epidemiological scudies and,

when properly conducted, are capable of establishing direct causation and
dose-rasponsa ralationships af relacively high certainty. 3ut they have Saean

criticized on he grounds of belng ir“etevant to humans. It fustc also te xa3cg

in mind thac epidemiological and animal data obrained from relatively small,

homogenous population Jroups requires, for estimation of risks in an entize

population, exty apolation to very large hegarogeneous groups of humans.

It is not knmown how to estimate the uncertainty associated with extracolations

of these types.
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In addition to toxicity iaformation, risk assessment depends on daza

concerning the lavel and duration of human exposure to the toxic magarial,

For purposes of this assessment, the ralevant data are the food commedizias

in which aflatoxins occur, the levels of aflatoxins in those foods, the
frequency and amounts of human consuamption of those foods, and the langrh of
time of exposure. As with the toxicity information, the human expesure factar

in the risk assessment equation is also subject to much uncerczainzy.

DIETARY ZXPOSURE TQ AFTATOXINS

R

a. Occurvence of Aflaroxins in Tood: The food classes that contriduza

most significantly to diatary excosur2 to aflatoxins in the United Stazas ars

dry milled corm products (e.g.,corn meal and grits) and peanuts and peanut

products (3). Exposura to aflatoxins through contaminated corm occurs mainly
in the southeastern states (i.e., Morth Carolina, South Carolina, Georgzia,
Alabama, Florida, Mississippi, and Louisiana), where the contaminacion 2f corn
is most severa. In this area corn is a diectary staple and the corn consunmed
ig primarily of local origzin. On the basis of 7DA and USDA survey data, it is
astimatad that the average level of total aflatoxins in dry milled corn oro-
ducts has been in the range of 5-10 ppb (3,5,7). Corn produced and consuzied
in other regions of the nation has a substantially lower aflacoxia contant.
Therefors, the Uniced Statces population groups chat appear to be at highast
risk, those of the southeastarn states, have been selectad {or empnasis in
this risk assasszment. To be ceonservative, the upper level of 10 ppb is used
in the risk calculacions.

Peanuts, while grown ia the Southern states, are procaessad and censumed
throughout the country. Data from surveys conducted by DA indicate an 2sti-

mated average level of 2 ppb tocral aflatoxins in consumer peanut products
(3,6,7). This estimared level is egually applicable to population grouss on

a national or regional basis.




c c ‘

As previously mentioned;-aflacoxins may 2lso occur i other food com-
modicies consumed in ehé ‘United Stateg: “HJowever, survey and experimencal
data indicate that either the levels and/aé—i&éi&énce of aflaroxia in thesa

. fodds and/of -thiéir consumpkidn patferfid -dfe noc domparabla fo-tHose found In
pednuts and corn (3,6,7). Calcuilations usdd "It thé estimates of toral risk

would noe -be significantly-affectad by ignoring :these dcher fded icans.

P

.

The relevant datca on the aflatoxin cccurrence in food is presentad ia

Table I.

TABLE I: Major Food Classes With Aflacoxins'(‘éi =3, + G *+G,)

Food Class . - Estinated Average lavel
(toral aflacoxins, ppd)

Peanuts and Peanut Products 2

e

Corn Produccs 5-10 *

* Average is for Scoucheasczrm States; average in all other arzas is

lower (see text).

b. Consumption of Aflacaoxin - Concaining Food Products: A survay

conducted by the U.S. Départment of Agriculcture (3SDA) ia 1963 provides zh=

best available data for estimacing human consumption of the significant Zood

sources of

aflaroxins (8). The GSDA survey data were colliectad throuzh
personal incaerviews which required the respondent to recall all fcods and
the amounts actually consumed during the 24-hour periad prior to the interri:

The data collectad, which covered the entire United States, are availadle.io:

four majof fegions-—Norcheas:, Norch Cencral, West, and South.
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For purposes of this risk assessment, the data collected for che
Southern region were used. This survey region included che states of Alaba-
Florida, Georgia, Louisiana, Mississippi, North Carolina, Souch Csrolina,
Arkansas, Kentucky, Delaware, District of Columbia, Maryland, Cklanoma, Tew:
Virginia, and West Virginia. Although it would have been mors appropriats
base estimates of intake on the southeastern states alone (i.e., the
seven states listed), since dry milled corn products which may contain afla-
toxins are mainly produced and consumed in these states, che fgod incaxa
estimaces used in the risk calculations assume chac dieatazy patteras of e
South and Southeast are identical.

Food intake estimates were used for the consumer peanut products and

dry milled corn products listed in Table II.

TABLE II: Food Icems From USDA Survey Used To Estimate Iatake OF

Aflaroxin-Susceprible Food (3).

Consumer Peanut Products

peanuts, shelled and in-shell peanut bhutrcer & felly sandwich
peanut butter peanut butter & tanana sandwics

peanut butter sandwich peanut bhutter & jellv

Dry Milled Corn Praducts

corn braad & aufiins cornmeal pancaxes

COrT pone corn grits, hominy zrics
spoonbread cornmeal, cornmeal nush
johnaycaka grits wich fat

tiush puppies fried cornmeal nush
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The estimated average levels of aflatoxins ia consumer peanut prcducts
and dry milled corn products (Table I) ara derived from surveys of :these Zood
items as marketed as opposed to food items prepared for comsumption (i.a.,
as eaten). Therefore, conversion factors were applied, where appropriace,
to the amount of intake of food items lisced in Table II to obtain the amounc
of intake expressed in terms of the food items listed in Table I.

Calculation of the average and maximum daily intakes of foods suscepribla
to aflatoxin contamiration also requires knowledge of the fraquency at which
these foods are consumed. Direct knowledge of the frequency of consumpczion
of these foods is not available. To estimate daily consumption, it was
nacassary to maka use of the iniormation that the total populatioi in the
South survayed by USDA consistad of 6,268 persons, 560 of whom had aaten
peanut products and 1,530 of whom had eaten corn products during the l4-hour
period pnreceding the questioning. Since it would be expected that these
individuals would not consume these foods every day, the racio of "eatars'
for one day versus ''non-eatars” for one day was used to establish the esti-
mated frequency at which these foods were eaten. This racio, or fraquency
factor, was applied to both the average amount and to the amount cecnsumed by
the 90th percentile of the "eaters” surveyed to derive an estimate of avarage

and maximum daily incakes. These estimateg are presented in Table III.

TABLE III: Estimatad Consumption Rates For The Southeastarn Unitad Statas

0f Food Products Which May Contain Aflacoxins.

Peanut Products Corn Products

One day average 43 33
intake (grams)

One day maximum (90th percentile) 116 186
intake (grams)

Factor for frequency of consumption .Q90 .252
Estinatad average daily intake (grams) 4 13
Estimated =maxiwmum daily intake (grams) 10 47
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c. Human Exposure to Aflatoxins: The aestimates of consumption

contained in Table III can be combined with the lavels of aflatoxin concamina-
tion (Table 1) to estimate average and maximum human exposura to aflatoxins

in the southeastern par:t of the country (the exposure in all other regions
being lower). The results of these calculations are presented in Table IV.
Also shown are the estimated average and maximum human intakes of dietary
aflatoxin expressed in ng/kg body weight/day and in parts per billion (ppb)

in che diet.

TABLE IV: Estimated Average and Maximum Daily Allatoxin Intake In The

Southeastern 1.85.

DAILY AFLATOXIN INTAKE

Average Maxioua

/ aas."y asy ng/kg 2 m”

FOOD CLASS agt  ag/egt

Peanuts and 0.15 0.005 20 0.37

Peanut Products

Corn Products

2.73  0.098

ng = nanograms (1 x iI.O-9

grams)
ng/%xg body weight; average body weight of

opb in diet; average daily food intake of
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RISK ASSESSMENT - e T R

a. Animal Toxiciz? Data: The toxic effects of aflatoxin have =aen

examined in seéveral studies in a;variéty of species and strains of axperi-
mental animals. These intlude-s&varal-scrains of‘rdcrs-is wall as miza,

marmosets, tree shraws, tréut; ducks, rhesus monkavs; and hamstars (2).

Therefore, selected studies are employed ia the following to illust;a:a tha
range of results obtained in animal studies. GCenerally, the rat, and ia
parficular che male Fisher strain rar, is considerad the =azmalian scecizs
that is most éensifive to aflatoxia carcinogenesis (2). For this assessment,
five studies involving three scrains of rars were examined and the statiszi-
cal procedure developed by Man;;l and-Bryan t9) as modifiad (l0) was applied
to the experimental resules.--This statistical procadurd—is one of several
available which allow the estimaticn of carcinogenic risks associatad with
dose levels of the carcinogen helow those necessary to yiald a positive
carcinogenic response in the animal experimentacion. In che present axample,
the levels of interest are the averags and maximum intakes, 0.1 and 0.3 nsvb
aflatoxins, respectively (see Table IV). Yo experixents have been conductad
in racs ac these low dose levels, so no dira2ct measura of risk can be mada;
but, as noted, the Mantal-Bryan procedure can be applied to the availanla
animal data to estimacre the risks associated with the 0.1 and 0.3 ppb dose
levels., It must be kept in mind that the Mantel-Brvan procedure escimaces
animal, not human, risks. The relacive sensitivities of humans and, in the
prasent case, rats, remains to be considered. The results of cthe risk assess-

ment in racs are presenced in Table V.
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As can be seen from Table ¥V, the estimated liferime liver cancer
incidence rates vary widely among the rat studias, ranging from a law of.
30 to a high-o¥-1400 per 190.8C0.- Another indication of-&he inherenc
variabilirw 1n these’ experiments i3 provided by-the uppar 99% confidance -

Tihits o0r-Tisk showd in-parentheses- in Table V. -

TABLE V ustlmated Ll*etlme Cancer Risks In Laboraborv Animals (Rats)--

Incidence Rata Per lOO OOOL/

DATA SOL?C“ AFLATOXIN INT\&_

(Referance Yo.) . .1 opb) T (0.3 5vb)

20 s T T T Ty a0)Y
3C 22007 7 " 7160( 990)
70( 600) 360(2300)

140( 620) 630(2400)

3120(1400) T 1400¢4600)

COMBINED RAT STUDIES 240( 470) 1100(1900)

/

4
COMBINED ANTMAL STUDIES— 17( == ) o 126( == )

Incidence rates are based on the procedure of Mantel and 3ryan (%), as
medified by Mantel, et al. (10).

Cannot de escimnated.

Numbers in parentheses are upper 99X confidence limits.

Includes rats, rainbow trout, ducks, and tree shrews. Sae text.
Risks are graphically estimated.
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The upper 997% confidence limits on the liletime risks derived from
the studies in Table V are not only conservative risk estimates (i.a., tmav
represent a ''worst case' astimace), but also are useful for comparing t-a
several studies since the confidence limits take into accoun: diffzrences
in sample size and other variables in experimental design.

Although the resulcs of these five rat studies arz too variable t>
justify stacistically their pooling, they have been combined in Tabls V ta
indicate an overall lavel of response in rat studies invelving diffzranc

strains.

Another approach to aflatoxin risk assessment based on animal studias

is that taken by Cornfisld, et al. (16). Ccmbining daca from experimentcs
on the rainbow trouf, duck, tree shrew, and six difisrent studies on five
different scrains of racs, these authors Zitcad various mathematical models.
A probit nodel with a slope of 1.2 probits per loglo dose appeared to zive
the besgc fit. Estcimaces from graphs in this paper vield lifetime incidencs
rates of approximacely 17 and 126 per 100,000 for doses of 0.1 and 0.3 apb,
respectively.

As shown in Tabla IV, the average and maximum diecary intakas of afla-
toxin contributed by peanuts are approximately 0.005 and 0.0l ppb, respec-
tively. For the combined rat studies, the rigk escimates for these aflacoxin
levels are 2 and 7 per 100,000, respeczively, Utilizing the Cornfield
approach yields risk estimates on the order of less than 0.1 per 100,2C0

(graphically estimated) for the 0.005 and 0.0l ppb levels.

ASI-PR 0002649




s

To assess the reasonableness of these animal derived risk astiaaces,

1t is of interest to compara them to the overall human liver cancar incifancs

rates in the United States. THe total crude-im

{dance pér year of prizary

Iiver cdncer in thHe totdl Unitéd States popularion, estimated in 1969,

3.2/16° (17). For pur

poses of comparison wit

data, it 1% necessary to break down che "above crude yearly incidence ratca

in terms of age:;bééific fites, to ﬁultfﬁiffeaéh age-specific race by a

factor which reflécts the proportiod of che ctotdl liver cancer raf: con-

tributed BV Hembérs of ‘tHac age

group, and thed to aultizly each such aze-
specific Tate by thé expectad Hudan lifespan of 70 years. Recombining che

‘age-specific rates yields a calculated liZetime risk for liver cancer

2rimary
Tiver cancer Iifatime {rcidence races in Alabamd dnd Géorgzia, astizatad in

5

the samé'ééy, are 100/107 and 103/i05, féSpeccively (18). The rates Zor

these two states, which are the only ones readily available for tha south-

- - - -

‘eddcern stdcds, ‘dre most appropriata for comparisorn wWich the risks estimatad

‘from the dnimal datd 'since they Tepresent theé Tegion with the highest dntici-

pated exﬁéédée to aflatoxins.
The risks calculated from the rat daca in Table V not only diffar

greatly among themselves, demoustrating an intraspecies difference in sus-

ceptibilicy, out, at :ﬁe 0.3 ppb dose level, individually exceed the lifacize

risks of primary liver cancer in the human population of cthe United 3cacsas

from all causes. Possible explanations for these differances ara: 1) che

level of human exposure to aflatoxin has Deen dver-eéstimated; 2) the Mancal-
Bryan extrapolation procedure is overly conservative in this case; and/or

J) vats may not be an appropriate modal for predicting aflacoxia-inducead
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primary liver cancer in humans. While data teo test che validity of :the

first or secend explanation are not available, the third racaives some cor-

roboration from studies showing differences in aflatoxin metabolism among
various animal species, most relevant of which are the differences berwean

’
aac

rats and humans observed in vitro. Available in vitro data iadicata :
the ability of an animal species to metabolize aflatoxin Bl to a mecabolice
callaed aflatoxicol (AFL) is related to the sensitivity of the species %o

acute aflatoxicosis, and that the ratio of reductive and oxidative activi-

ties, measured as the ratio of AFL concentracion to that of an oxidizad

netabolite known as Ql’ is an index of species suscepcibilizy %o the cariino-

genic effects of Bl' Although in vitro data for humans are aextremely linitad,

the data available indicate that, with respect to these modes of mezabolic
behaviar, humans are clogser to relacively resistant spacies such as micze and
monkeys than thevy are to che highly suscepcible rat strains (19).

b. Epidemiology Daca: Daca reflecting actual consumwcion of aflaroxins

over defined periods of tizxe by parricular individuals who develop liver
cancar are not available., The data most closely representing that situacion
are those derived from studies in Thailand (20), Xenya (21), Mozambique (22),
and Swaziland (23). For zwo or more districts in each of these councrias,
average aflacoxin content in samples of meals actually consumed were dacar-
mined. These estimates of average aflatoxin content were than corralated
with official annual liver cancer mortalicy statiscics. As previously
statad, there are limitations to these epidemiology data, not the leasc of
which is their inharent inability to establish direct cause-effact ralasion-

ships. For example, any comparison based on these epidemiological data
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rests on the assumption that sample meals are represantative, that currane
contaminacion levels are indicative of past ;xperienca (i.e., 10-20 vears
ago), and that there is no significant exposure to other possible causes of
liver cancer.

With respect to other possible causes, there is avidence thac pvrroli-
zidine alkaloids consumed in herbal medicines and hepatiris-3 virus mav play
a role in the etiology of primarv liver cancer in some of the are;s studies
(24,25). Thus, the appropriateness of applying the human epidemiology data
derived Irom these studias to low-incidence western countries is question-
able. 3Saveral other interfering féc:ors, well~daescribed by van Rensburg
(24), further cloud the epidemiological data. The calculations made below
should be considered against this background of uncertaincy.

The results of the various epidemiology studies have been standariized
by van Rensburg (24) and these data are presenced in Table VI. There is a
highly significant positive carralation between cancer rate and estimaced
level of aflacoxin Bl intake in the zeographical areas studied, and a linear
relationship between log aflatoxin 31 level and cancer incidence, expressad

as follows:

y = 6.449 log 10 %° 2.4115

5 .
where y = teotal cancer rate/l07/year and x = aflatoxin conceatration

in ng/kg/body weight/day.




TABLE VI: " Summatizad Results of Zdidémiology Studies Measuriag Prizary

“Te&-Tiherjver Cancer~Rate and Aflatoxin’ Intake- (ng/kg body weight/day).

- - - - e om o=

(From Raference 2%7)----%77 F-cEi--o o T -

cww® D $3%ep- T TT =- Estimacad -

Cancer Rate - -, - -Aflataxin Intake

(lQJ/y;gr) o (ng/%g Hody
- - _ weight/day
Ll

‘_‘h&,"m-;-'

itude ' ). h 57

Kenya - High Alc

Th;iland--‘ééngkhi;

Swaziland - Highveld
Kenya - Middle Altizude
Swaziland - Middleveld
Kanya - Low Altitude
Thailand - Racburi

Swaziland - Lowvald

Mo zainb ique - Ianhambane
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Using the estimacted average and maxinum chronic exposures Ior diecary
lavels of aflatoxins in the southeastarn states (2.7 and 9.0 ng/kg vody
weight/day, respectively, Table IV) and the log relation between distary
aflatoxin and cancer incidence derived from the epidemiological studizs,
the calculated range in the expected crude cancer incidence/vear is 0.37 -2
3.74 per 100,000. The actual crude rates/los/year in Alabama and Georgzia
are 0.97 and 1.18, respectively (18).

It should be noted thact the above calculations involve a signifi;an:
assumption that quite possibly is not the case. They assume that the tack-
ground liver cancer rate (i.e., that rate due to unknown factor(s) other
than aflatoxin present in the areas of the epidemiological studies) is equal
to that of the United States. Of course, there is also the impiicit assump-
tion that aflacexin concributes to the racte of liver cancer in this zcuntzy;
thare is no avidence that this is true, And certainly thers are other sud-
stances in the znvironment, including the workplace, that are known to de
hepatotoxic and could contribute to this disease race.

In an attempt to reduce che effects of this possible error, a differsnt
tvpe of risk estimace has been made. Specifically, a linear, non-logarita-
mic relationsnip, derived from the human epidemiological data tadulaced dr
Peers and Linsall (26), allows estimation of the human cancer rata ralacad
to dietary aflatoxins (or to other interfering factors, since these epiden-
fologic studies camnot conclusively show that the increased race of liver
cancer above background is due only to dietary aflatoxin). The relationship

is:
y = .106 x + 2.2,
wnere y and x have the same meaning as above and 2.2 is the bdackground

cancer incidence/lOJ/year when x = 0.
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SSTIMATES OF RISKS AT ALTERNMATIVE TOLERANCES' . - _az-:i:- -

.- ---Using the last derived relationship, theorefical risk estimaces have
made for various aflatoxin levels that might result from altermative tolar-
ances.. These are shown in.Table VIL:.and are based on the assumptiom thaac
the legal maximum level of aflatoxins in peanut products is direcclv pro-
portional to the average level of aflatoxins actually found in chesé.p:cduc:s.
For example, the current FDA action level of 20 ppd leads to survey estinates
of average levels of 2 ppb in peanuts and peanuts products and 10 ppb in dry
;tn_illeq-comhgroducgs. -This -infommaction is based on data colleczad while rhe
20 ppb acrion level was in effect for all food cormmodicies. If one assuc-es
. a direct proportional relationship, -a reduction of the 20 ppb level to 13 zpb
-for peanuts and peanut products could produce an average level of 1.5 peb
aflatoxins .in this .type .of food.  Similarly, a reducc:‘.‘on of the zolerance

.ta 10 ppo and .5 ppb could produce -average levels of 1.0 ppb and 0.5 ppb,
respectively. Since, for purposes of this assessment, the legal liait for

corn is not under consideration, the escimared average lavel of ailatoxias

ia this food is held comstant. _
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FARLE Vil: Estimtted Lifetime Cancer Rates Based on Epldemiology Studies - Tnecldence Rates Fer 100,000

PEANUTS 2/ CORN 3 TOTAL__

Fl !l
Altatoxin Risks Resulting From Aflatoxin Risks Resulling From Risks Resulting From Paily Intake—

/

I/ b
lLevel Paity Intake— Leve] Datly Intakeil

(prb) Averape Maximum (ppb) Average Maximum Averapge Max tmum

-

67.0

6h.4

1/ tised on Pecrs and Linsell {(26). Sce Lext.

2/ b‘.flntnxlu levels are those which might be expected in peanuts and peanut products if the tolerance werc reduced

from the current 20 ppb to 15, 10, and 5 ppb, respectively.
3/ Aflatoxlu ltevels in corn products assumed to be an avernpe of 10 ppb.

A/ Tucldewce rate per 100,000 population.




As shown ia Table VII, the theoretical cancer ratas over a lifatgime c¢f
expcsure (70 years) are estimatad for the Scutha2ast to range from 20.2 to
67.0/10° act the curreac 20 ppb action level; 19.9 to 66.4/10° ac a 15 ppo
tolarance, 19.6 to 65.6/10S at a 10 ppb tolerance and 19.4 to 65.0/].05 at a
5 pob tolerance. i

Thus, based on the epidemiological data (26), assessment of the estimatces
risk of human exposure to varving levels of aflatoxias in peanuts -and peanur-
products shows relativaely ae significant gain in the protection of the publi:z
health (i.e., reduction in liver cancer) by adopting a tolarance of 35 7ob
(currently the lowest enforceable tolerance) as opposed to TDA's proposed

tolerance of 15 ppb. This analysis applies to the population at highest

risk, namely that of the southeastern United States.

In ocher areas of the country, where aflatoxin contamiznation of cora is

not a significant problem, cthe health risks from aflatoxing are due, for the
mOsSt parc, to exposure to contaminated peanuts. The estimated lifetize risx
to humans from this source of exposure only, Dasad on the same type of zal-
culations used t» derive Table VII, ranges from 0.8 to 2.0/105, if it is
assuzed that all peanut products contaia 1.3 ppo aflartoxzing (under the oro-
posed 15 ppb tolerance). This thegretica)l liferime risk of cancer would ne
reduced to 0.5—1.3/].05 at a 10 ppb tolerance and 0.3-0.7/].05 at a 3 ppb
tolerance.

For the convenience of the reader, the lifetine liver cancar incidlancs

ratas listed in the foregoing tables are gummarized in Table VIII.
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TABLE VIIT: Summary of Maximum Expected Lifaecime Liver Cancer Iacidencsa
-~-Rates Due to Aflatoxin Exposures Under Current FDA Guideline
of 20 PPB.

1/

actual Tncidence Rates=

Total U. §. - 161 ner 100,000
Alabama :. - 100 per 100,000
Georgzia - 103 per 1C0,000

Esctimactaed Incldence Ratas Due t£9o Aflatoxins

2/

From Combined Rat Studies ~

Total Consumption? == *- 240°tg-i166 per 100,000

.. .Peanut Products Only: . .2 to 7-per 100,000

From Combined Animal Studias 2/
- "Total Consumpcion: 17 to 126 per 100,000
Peanut-Products Culy:- Less than .l per 100,0C0

From Epidemiology Studies ¥

Total Consumption: 20:2 to 67.0 per 100,000
.: --Peanuf Products Ouly:. 1.1 to 2.7-per 100,000 .
See Tex:,'ﬁ;éeéﬁlS, 15,
‘See Text, Table V.
_See Taxt, Table VII.
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CARCINOGENICITY BIOASSAYS ON RATS OF ACRYLONITRILE
-4 ADMINISTEKED “BY 'fUHALATION AND BY INGESTION
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aaNITL L DN VID T ON ANT DY saalie.

C. MALTONI A. CILIBERTI V. DI MAIO

1) InTRODUCTION

Acrvlonitrile (AN), or Vinyl Cyanide, C4,=CHCN, has the following

physical and chemical properties.

Physical state: clear, colorless, volasile,- liquid,

Molecular weight: 53.06,

Spevific gravite: 08004 (25,4 C)),
Freczing pomt: — 83" C,,

Boiling poine: 77.3° C,, -
Refracrive index: 1.3885 (25° C.),
Vapor density: 1.9 (air = 1),
Vapor pressure: 110-115 mm. Hg (25° C.),

Per cent in “saturated air”: 14.5 (25° C.),

Density of “saturated air”: 1.13 (25° C.) (air = 1).

Solubility: mixible with most common organic solvents, including acetone,
benzene, carbon tetrachloride, ether, ethyl acetate, ethylene cyanohydrin, me-
thanol, perroleumn ether, toluene, xylene and some kerosenes.

AN is a verv versatile and industrially imporrant chentical intermediate, Its
reactions may involve the cvano (CN) group alone, the activated double bond
(C=Q). or both groups.

The most important reaction, commercially is its polymerization: in fact
it is used mainlv (93% of the toral use) as A monomer or a comonomer (with
styrene and butadiene) for the production of syathetic textile Abers, plastics
and rubber elastomers, AN gives important properties to polymeric marerials:
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ability to form ‘oriented fibers; and impact, thermal, chemical, solvent and
weather resistance,

It also undergoes many reactions to form compounds used as solvents,
plasticizers, and dyes, pharmaceutical and insecticide intermediates. AN has,
moreover, other different uses. For example, cvanoethvlated narural &hers {(cot-
ton) could develop into products of major importance. ]

AN is produced in various countzies of Europe, Americas, Asia, and
Africa. The major producers are Western Europe, U.S.A. and J:zan. The whele
present production is estimated to be 2.8 million tons per vear.

The monomer may easily be absorbed by inhalation, ingsstion 22d throuch
intact skin. It has long been known to possess a high degree of toxicity, which
has many of the characteristics of poisoning by cvanide ion. Several siudies on
the toxic effects in a variety of species of experimental animais have besn
performed.

Some value of the toxic effects produced v'hen given by inhalation are
listed in table 1. N

Tapek 1 - Toxie cffects produced by AN given 1y wbalation, on Jifforew
umimrdl spectes (trom Parr, 1965).

Concensrition

(ppm) Resnonse

Animal

818 Fatal afier 4 hrs, sxooric

Rat 3light Sransisory sffeczts

nat 97 Sliszht sransisory ef’s=:3
Rabbi4 Fatal during or afisr exzisurs
Rabais Varced tsansitory effg::

Raabit Slir~pt sransitory sffesss

Cat Yarksdly toxaie

cat “arkelly toxic, sometizey Tatal
Guinea pixg Patal during or after axtosgure
Guines =iz Sliszht sransitory offez%s

dog Fatal to three fourshs of =ia
: dogs .

Dog Convulsions and coma; no Zeats

Dog Transitory paralysis;
died

Dog Very alirsht effezts

ASI-PR 0002663
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OraIIv. the I.Dm in thc mouse is of the order of 35 mz/ Ksz in the rat,
about 78 mg/I\g. and in the guinea pig, about 90 mg/Xg. Rars ingesung 0.1
per cent in water for a period of 13 weeks showed. retarded _growth and
emaciation;_ some. ediasts wese also,noted with as low 25 0,05 peg cent in water
in 2-yeur feeding studies. . T o

There is consxdcmblc variation in rcslsmnqe o acr:.:lummle exposure in
different species. Guinea pigs seem to be the mos: resistant to the toxic effects
of acrglogmxlc. \.x\_l'p!;”dogs are the least resistanc. Toxic effects of acrylonitrile
which have been noted in animals include damage to the central nervous
system, lung, liver .md Kidnevs. \When administered to pregnant” mxce, acnlo-

nitrile’ h.ls been found 2 bc emor\ otoxic (SHEUFLER 1976). "

It causes a ac\.,u.ncc of sy mptoms w ho;e \'r.thv p.xr.x"cls :hc dwrc: of exposure:
weakness, head-ache, sneezing, nausea, abdominal pain, vommng, loss of cons- )
ciousness and asphvxia. It may also cause skin irritacion, particularly when -
the skin'is esposed 10 clothing or shoes wet with the chemical. AN, in contact
with the surface of the eve, produces severe irritation or mild burns.
The fo[Iowmz popuhuon groups may be potentiallv exposed to AN:
1) workers encmzed irr the production of AN monomer; e
2) workers munufacturing and processing AN products onm-an industrial scale;
3) residants around factories producing AN and AN products; and- -
+) to a much lesser axtent, people undergoing tonract “with- AN products and
. materials containing these products, and finally;
. 5) consumers of food stocked in marerial made - with- AN -plastics.
Uatil 1974 there were no availuble studies an the carcinogenicity of AN.
At that time a project of long-teem carcinogenicity: bivassays on rats was planned.
The project was supported by a2 group of Luropean Producess of AN (Euzopeuan
Study Group for AN roxicity) *.
The research was started at the end of 1974.

.:2) PLANNING, MATERIAL AND METHODS

Our project includes experiments designéd to study the long-term effects
of AN, administered by different routes (inhalation and ingestion), at diterent
concearrations (when given by inhalation), on rats.

Thke chambers for inhalation exposure are basically built of stainless steel
and glass. Tre control of AN concentrations is carried out by gss chromato-
gtaphy.

For the imgesriomr-experimments AN-wrs-sdmmiscered-in-otive-wil by-grvage
with a stainless steel stomach tube.

) * Rkdne-Poclenc. Ugine Kuhlman :France); BASF, Baver, Hoechst (Germany); DSM
(Holland); Montecuson, :\.\IC SIR- Ru'manc:l (Italy); BP (UK.

ASI~PR 0002664
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AN was supplied and analyzed by the Central Laboratory of Monredison
(Italy). The impuricies and their levels in the AN emploved were a5 follows:

Acrylonitrile 1 > 999%
Acertonicrile : Traces
Acrolein : Traces
Hydroquinone monomethyl ether: 100 ppm.

The experiments urilized Sprague-Dawley rats. The animals haveSean bred
in our Institute for vears, and whatever their use, are all examined at desth
by complete autopsy, giving us extensive informarion concerning :heir current
pathology. :

The animals were weaned and classified by sex when 4-5 waeks oid, at
which time they were numbered by ear punch and divided into group oy litzer
distribution. After weaning, the animals were fed, ad libicum, with an adecuae
commercial dier. The animals were kept in groups of five. in muictelon ¥ coces.
with tops made of stainfess steel wire, but, Jduring the period of inhalaesy
treatment, they were housed in groups of ten in stainless steel wire cages
with a solid bottom of the same meral. A shallow layer of white woed shavings
served as bedding. The animals were kept in a temperature-controiled laboratory
at 19-20° C. -

Two experiments wers started around the same period. The plan of the
experiments is given in tables 2, 3.

Experiment 1 (BT201): studies the effects on rats of inhalation exposure 0
40, 20, 10 and 5 ppm of AN, 4 hours daily, 5 davs weekiy. for 12 menths.
One group of untreated animals served as control.

Experiment 2 (BT203): was designed to evaluate the efects on rats of AN,
administered by stomach tube, in olive oil, at a single dully dose of
5 mg/Kg body weight, 3 times weekly. for 52 weeks., One group of
animals, receiving olive oil alone by the same route, and in the c«ms
quantity, served as control. ‘
The animals were controlled weekly, and weighed every 2 weeks during

the period of treatment and monthly after the treatment was over. All the

detectable gross pathological chunges were recorded during the control. All
the animals were kept under observation until spontaneous death. Tre azimals,
when moribund, were isolated, in order to avoid cannipalism.

A complete autopsv was carried out on each animal. Histological examina-
tions were petformed in the Zymbal glands, interscapular brown feor, salivary
glands, tongue, lungs, liver, kidnevs,.spleen, stomach. difierent sexments of the
intestine, bladder, brain, and any other organs with pathological lzsions.

3) RESULTS AND COMMENTS

Both experiments have now ended and complete examination of biolngical
data and of the histopathologic material has been perfoarmad.

* polycarbonate.
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Under our experimenral conditions AN, administered both:by inhalation
and ingestion, had shown no efects on the survival and body weight of the
animals. No regressive histoiogical changes had taken place in liver, kidneys
and lung.

As far as neoplasias are concerned, their incidence in treated and controls
groups of inhalation and ingestion experiments is given in tables 2 and 3.
Several tvpes of tumours have been observed.

Among the most frequent theré are mammary tumours, Zymbal gland
carcinomas, forestomach gapillomas and “acanthomas, encephalic tumours, skin
carcinomas and uterin carcinomas.

Mimmary tumours. A moderate increzse of ‘mammary tumours has been ob-
served in both experimenss, in the treated groups, however withour a clear-
cut dose-response relationship and ¥ignificant shortening of the average
latency time, - :

Zymbail ;!.mf carcinomas. Only a few of these neoplisias have been observed. -
On the whole, the distribution in the treated and control groups is not
significant. T 00

Forestomuch papillomas and’ céanthortas. A moderate increase of these tumours
has been found in the rtearzd efdups of boch expériments.

Encephciic turmounrs. As far as thase tumours are concerned, a systematic histo-
Yy - R . —-—.«l----v-:u——'—”-h—‘ 'B"' ' f imals i
logical investigation om serial séciions has been performed on animals in
the treated groups as welt-as -in-the-control groups: Svstematic histology
was made necessary since these tumours are not grossly derectable. These
tumours have besn found in AN treared (BT201, BT203) as well as in
control animuls, treated with olive oil alone (BT203).

All the 4 tumours observed in the treated animals and 3/5 of :the
ones in the controls were gliomas (Fig. 1 and 2).

o

R PO S R R e Sty E ; .o O S i
‘:I::bﬁzﬁ.-;f&ﬂ;u;‘i\hﬂ.-nh\zéﬂ - [y R PRI G --—J

. Fig. 1 - Encephalic glioma in 2 rat expased by Fig. 2 - Encephalic glioma (peripheric area) in a
intalation 0 <0 ppm of AN. ~at- —gxposed -y~ inalation to 40 ppm of AN
HE., x 123 HE., x 123

(A1
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Two data have to be urderlmed
';-1) The X tumours observed -in the animals treated-with AN by irhalation
"~ have been found .in. the ammals treated ac. the highest doses (40 and
20 ppm); . — e e
2) The incidence of tumours in control ammals (c\penment BT203) has
. been surprisingly high. - - e
-.To..our_kpowledge, - there. is-ne; adcquat: S\stc'mnc research on the
spontaneous incidence of tumours of the central nervous svstem in expe-
. -- rimental rodents. .
. .. Therefore, histologic _resesrch’ h.xs been extended' to comparstle con-
- -.“tml rats of,uncorrchtcd c\r‘cr.ments hot treated dt “All. Oter 305 eximined
rats 13 tumours havc bccn observed: 4 gliomas, 2 ependymomas and 7
meningiomas. _

Skin carrumma: The omet of 2 fe\\' %km carcmomm h1s been found ameng

Uterme carcinomas. On the wnolc there are no stgmﬁcant dxﬁcrcnce among
treated animals and_control groups. o -

4) qucwsxows

"Oh the basis of the presented results it may be stated that under our
experimental conditions, AN hus* shown a border-line oncogenic edacr.

At present our data do not make definitive evaluaticns poesible. On the
"other"harid, they pomt to the need of further inv -sng:mom on the long-term
effects of AN. S -

" In particular the following mves:mnons are forescen

1) the studv of che eflect of AN, given by inhalution and ingestion ar a single
dose Tevel chdsen on the basis of our present khowledge, on large groups
of rats, with adequate controis;

2) the study of the cffect of AN, administered at least by one route (possibly
mhahuon), on ammals of another species (mousg)ye-w o e L -

3) a histologic research on a large number of untreated rats of our breed to betzer
. assess the spontaneous background incidence of encephalic rumours. On 2

*7 ¢ wider scale;this type of Study should  be 2itended: to’ othér fodefits. com-
monly used in experimental blonssa\'s. since our Lnowlcdge in this ﬁcld is

sather hmxted REEIY R B R T

- - T
‘-'\.-“. v o .

T v SU\!A\L'\RY h

- The | reun rt ded.s wuh r.he resules of lon; term cucmogemaw bxcmu\s of
Aaylomtnle (AN), uhlch lasted more than 130 weeks.

The monomer has been tested on rats by inhalation (40. 20. 10. 5 ppea. 4 hrs daily,
. 3 dsfies weekly, for 52 weeks). and by ingestion (5 mg/Kg body weight. in olive oil. b\'
stomach ‘tube. once daily, 3 times ueex..\. for 52 weeks).

A slight enhancement of the incidence of some tumours has been reporsed and com-
mented. At present no sound conclusions can be drawn. on the basis of the rrmm data.

The need of further rescarch (5 siressed. -

ASI-PR 0002671
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Macront C.. Ciutsentt An Dr Mato V., — Suggi spertmemtali di cancerogemiciti dell' Acrilos -
niirile, sommenisirato per inalczione ¢ per ingestione, sul ratto.

Vengono riferiti  risubtati dei sappei di cancerogenicitd o lungo tcrmine “dell’ Acrilonitrile
(AN, duraci pilt di 130 settimane. [l monomero & smto saggisto su racti per inalazione
(<0. 20, 10. 5 ppm. 4 ore al givrno, 3 volte ally secrimana, pep 32 settimang), o per ingeysione  _
(3 mz/Kg peso corpured.’ is” olio di oliva, mcdiante sondagastricd, | volta al piorne, 3-volw
alla setumana.-per 32 sertimane). E srara osscrvata e valutata una ‘modica incidenza di-aleuni
tumori. Al momento presente. sully base delle risultinze presentate, non possono essere cracce
conclusioni dednitive. Viene sottolineata la necessich di un piano di ulterioni ricerche,

- 7.7~ REFERENCES o N
. S bl " - . !
Souwvrer H {1976k-Biol Rundsch., 14, 227-229.
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Ju moins en ce gqui concerne les angiosarcomes et
+s nephroblastomes, est affectée par la longueur de
axposition au CVM,

La comparaison des résultats obtenus chez le
at de deux différentes ligndes (Sprague Dawley
3T1 et Wistar B8T7) suggére actuellement que le fac-
-ayr souche affecte de 1a méme facon la réponse
:aoplagique.

La survenue de 4 angiosarcomes extra hépati-
wues, d'un néphroblastome et de 4 cancers de la
cande de Zymbal dans les portées de femelles ex-
., 55685 au cours de la gestation pendant 7 jours,

:rmiole montrer un effet transplacentaire du CVM.

L'observation de quelques cas d'angiosarcomes
-sifiants suggére une nouvelle orientationdans l'in-
~prétation pathogénique de ['acrostéolyse des
.vriers exposés au CVM.

Pr LATARJET - Les tumeurs mamm'aires ont-elles
été observées chez les femeiles seulement ?

Pr MALTONS - Oui.
Or 2AJDELA - Dans quelle lignée de souris ?
Or MALTONH

Dr ZAJDELA - C'est une lignée que vous élevez
chez vous ?

- Souris Suisse.

Qui, depuis 1963.

Pr MALTONY -

Dans nos conditions d'expérience, le chlorure
de vinyle, lorsqu'il est administré par ingestion
(gavage)(tableau 19), produit chez le rat des angio-
sarcomes du foie et d'autres localisations, des
néphroblastomes et des cancers de la glande de
Zymbal. On soulignera cependantque les doses pro-
duisant des tumeurs sont trés élevées,lorsqu'on les
compare 3 I'exposition possible chez I"homthe.

TABLEAU 19

Expérimentation BT11 :

Exposition par ingestion (gavage) au CVM en huile d'olive, & 50, 16,65,
3.33 mg/kg poids corporel .

une fois par jour, 4-5 j./semaine. 52 samaines.

Résultats aprés 104 semaines.

ANIMAUX AVEC TUMEURS

GROUPES ANIMAUX

ET

TRAITEMENT

(RATS SPRAGUE-
DAWLEY)

Carcinomes de
la glande de
Zymbal

Néphro«

blastomes

Angiosarcomes Autres types

Autres et/ou
locali- m;‘m"":i’.’,” localisations
sations {c)

Carci~

Foie

Total |{Survivants

N,

N.

N. N. N. N.

1
(VY]
50.00 mg/kg

i
CVM
16.65 mg/kg

i
Ccwm
3,33 mg/kg

v
Contrdle : hule
d'olive

13

Total

320 49

a) 1 angiosarcome du thymus.

b) 1 angiosarcome intra-abdominal (prés du rein).

¢} Des cas de fibroadénomes manmaires et de tumeurs surrénalas et pituitaires (généralement adénomes) n'ont pas été
pris an considération, leur distribution dans les différents groupes n'dtant pas significative.

d) 1 carcinome cutané sébacé; 2 papiilomes du pré-estomac ; 1 adénocarcinome intestinal.

e) 1 lymphoma.

f) 1 sarcome sous-cutané avec composante angiomateuse; 1 sarcome intra-abdominal ossifiant avec composante angio-

matause.

9) 1 animal avec 2 tumeurs.
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Au moment de meltre sous Jresse ce compte
rendu deébut Jurllet, on pouvait disposer de données
de I'expérimentation BT 11, & la date du 21 Juin,
c'est-a-dire 120 semaines aprés son début, alors
que i'expérimentation en était presque a la fin

/ seulement 12 animaux survivants).

Compte tenu du grand intérét de ces resultars
on a jugé important de rapparter C2s derniers résul/
tats (tableau 20).

TABLEAU 20

Expérimentation BT11: Exposition par ingestion (gavage) au CVM en huile d'olive. a 50, 18,65, 3,33 mg/kg
poids corporel, une fois par jour. 4-5 j./semaine. 52 semaines.

Résultats apras 120 semaines.

ANIMAUX AVEC TUMEURS
GROUPES ANIMAUX X ,‘7
(RATS SPRAGUE- | Carcinomes de N& . Angiosarcomes Carci- Autres types
ET DAWLEY) la glande de bla:ro?es ‘ Autres nomes et/ou Total
Zymbal Foie locali- | mammaires | localisations| 9
TRAITEMENT sations |
Total |Survivants N. N. N. N. N. N. N.
|
Cvm 80 2 1 2 16 2 (a) 5 7 {c} 29
50.00 mg/kg
I )
CVM 80 2 2 3 9 - 6 3 {d} 21
16.65 mg/kg
1
CwM 80 4 - - - 2 (b) 4 3 (e) 9
3.33 mg/kg
v
Contrdle :huilef 80 4 1 - - . 4 5 {f) 9
d'olive
Total 320 12 4 5 25 4 19 18 68

a) 1 angiosarcome du thymus ; 1 angiesarcome intra-abdominal (prés de la rate),
b} 1 angiosarcome du poumnon ; 1 angiosarcome intra-abdominal (prds du ren).
c) 1 carcinoma cutané sébacé. 1 hépatome ; 1 angiome du foie; 2 papillomes du pré-estomac ., 1 adénocarcinome intes-

tinal; 1 lymphoma.

d} 1 angiome du foie, 1 carcinoma surrénal . 1 lymphome.
e) 1 sarcome sous-cutané avec Composants angicblastique ; | sarcome intra-abdominal ossifiant avec composante

angioblastique . 1 pap!lioma de 13 vessie.

f) 1 carcinome cutanéd 1 papillome du canal auditif ;
réticutaire.

g) Plusieurs ammaux avec 2 tumeurs.

De /eur analyse on peut tirer actuellement
quelques concl usions :

1) A 50 et 16.65mg./kg., le CVM produit des angio-
sarcomes du foie et des néphroblastomes, qui
sont les deux tumeurs les plus typibues produi-
tes par le monomére.

2] A 3.33 mg./kg.. les 2 angiosarcomes observés
avaient une localisation extra-hépatique.

3) 1l existe une relation trés nette entre dose de
monomére et /a réponse (umorale avec une chute
entre 16,65 et 3.33 mg./kg.

1 carcinome de la vessie:. 1 carcinome surrénal ; 1 sarcome

26

£n comparant les résultats obtenus dans les
groupes traités avec 50 et 16,65 mg./kg.. dans les

groupes traités avec 3,33 mg./kg., et dans les
témoins. la dose de 3,33 mg./kg. dans nos condi-
tions expérimentales, semble avoir un effet carci -
nogénique «border-line»

Aucune tumeur n'a été observée jusqu'a pré-
sent, c'est-a-dire a b7 semaines du début de I'ex-
périmentation, dans les animaux traités avec Img/kg.
0.3mg/kg. et 0.03mg/kg. (expérimentation BT27).

Cette derniére expérimentation fut commencée
au moment oy /'on observait les deux premiers
angiosarcomes dans les animaux de !'expérimenta-
tion BT 11, traités avec 50 et 16.85 mg./kg.
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wiet Jews and to allow all Soviet Jows to
ercise their right to emigrate,

Section 2. That this Board urges the Appro=
ate otficinis of the Soviet Union to gran$

* w immediate freedom and the right to

nigrats and be reunited with his wila W0

1toly Shcharansky as guarantced by the
elsinkl Accord, 197%; and that if the Sovies
1tiioritics Lring Anatoly Shcharsnsky to
{al, that he be given sn open and publie
Aal, and thint prominent representatives of
anjor Bar nssociations and of the Crlminal
jar of the United States be permitted to be
yresent throughous the trial of Anatoly
shcharnnsky.@

TURKISH VIOLATIONS OF HUMAN
- RIGHTS

EON. NEWTON 1. STEERS, JR.
OF MARTLAND
IN THE GOUSE OF REPRESENTATIVES
Wednesday, March 15, 1978

Mr. STEERS. Mr. Speaker, this year,
the House will be considering the ques-
tion of foreign assistance to Turkey. At

“the base of this debate is the question

of whether or not the human rights rec-
ord of Turkey has improved,

A constituent of mine, Mr. George
Spring, has sent me an interesting arcl-

cle on this very subject that I would like ,

to insert into the CONGRESSIONAL RECORD
for the benefit of my colieagues,

A "DELIEERATE WHITZWASN” on HOMAM

RIGHT? IN TURKEY
(By Juack Anderson)

The Carter sdministration ts so worried
about declining Turkish military power that
it bns Inlstfied Its report on human rights
proctices In Turkey and has portrayed the
country ns a virtunl human rights paradise.

The fnlsg account, part of the Jtate De-
partment's “Country Reports om Human
Rights Practices,” wia delivered to Congress

saveral weeks ago. The department cisimed.

it had lttle “conclusive proot™ or “signifi-
eant evidence™ to support nllegations of
human rights abuses in Turkey.

A more enigmatic statement, worthy of
master diplomnat Henry Kissinger, was issuesd
on Turkish-controlled northern Cyprus.
Humnn rights queations in Cyprus, statad
the report, “cannot be treated {a {solation
from political considerstions.”

These conclusions ere disptued by the
State Department’s own files, which contain
abundnnt evidence of the harsh treatmens
of minority groups and poiitical prisoners.
Indecd, the Turke have n reputation for bru-
tailty, which makes them flerce fightsrs and
cruel jaliera,

American citizens, who have had the mis.
fortune of landing {n & Turkish lockup, hnve
told of vicious beatings. A favorite Turkish
tortura {s to batter the soles of a prisoner's
feet with truncheons, which causes exeruci-
ating pain snd learves him unable to walk.

The Oreck frovernment, taking exception
to the State Department's falry tale, lodoed
formal protests both in Athens and Wash.
ington, And Cypriot Ambassador Nicos
Dimitriou marched into the State Depart-
ment and indisnantly delivered an official
letter of protest.

The oflicial flew of human rights in Turs
key, insiders suspect, s & deliberats whita-
wash Intended to tip-toe around Turkish
sensitivities. The Turks ars still smarting
from nn arms embargo imposed by Congress

after Turkish troo,
U.5. weapona, P8 lavaded Cyprus with

c
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Tho Turks retalinted by closing U.8. in-
telligence instnliations In  thelr c¢ountry.
Thess electronic listening posts monitored
Boviet missils tcsts and military maneuvers,
At Stnop on the Black Sea, for example, so-
phisticated radar devices could zoom directly
on Soviet missile launch sites.

At the time the bnaes were closed. intelll-
gence sources claimed they were responsible
for about s fourth of the clandestine infor*
matlon gathered nbout Soviet military activi-
ties. Americnn technology and tngenutty,
however, have produced substitutes for most
of the Turkish Instnllationa.

Far more important, in the Pentagons
view, i3 Turkey's rols as the Mediterranean
anchor of the NATOQ alllance. One worried
general told us: “The big question is whether
they can perform thelr NATOQ responsibifties
without military aid. We get a real buy with
the Turks. Glve them o few weapons, and you
buy & bunch of divisions. They've gos the
manpower. and they proved they could uae
it in the Korean War."

Our sources say thnt President Carter has
adopted the millitary view. Hs hos beon
strongly influenced by the joint chiefs, who
meet with him {requently. In ract, the
president recently bonsted to his Cabineg
behind closed doors that he "has generated
s compatibility among the strategic planners
of our government unknoown o fofmer
administrations.”

He reportedly s preparing. therefore, to
ask Corngress to approve the $1-billlon de=
fense agreement that was signed in 1078
between Turkey and the United States, The
Stats Department soft-pedaled Turkish hu-
man rights abuses, our sources say, to svoid
{rritating s Congress that is aircady sympae
thetic to the Greek and Cypriot causes.

In any event, the human righta reports on
Turkey simply do not reflect the truth. Pafe
ticularly galling to the Cresks s the stats-
ment that "there does not appear o be any
oficinl discrimination agalnst individusls
belonging to minority groups” and that they
enjoy. among other rights, “freedom of
worship,”

There hos been 8 history of religious dis-
criminatton against the Oreek OQrthodox
Church {n Turkey. The best evidence can ba
found in the statistics; the GOresk Orthodox
population ta Turkey has dwindled from
111400 in 1924 10 13.500 todny. A confidentisl
diplomatic document, reporting on the op=
pression of Greeks in Turkey, cites these
fingrant sbuses:

A deliberate campaign of harnssment hss
besn reported againss Greek Orthodox clerics
in Istanbul, tha very city where the head
of the church traditionally residea, Creek
religious lcaders have been denied passports
to trovel abrond, even {or pressing personsi
reasons. Editorials in the Turkish pross have
riled aguinss the church. Following one
series of arcicles, demonatrators iald s “black
wreath on which were pinned slogans asking
for the expulsion of the {Qreek Orthodox)
Patriarchate trom Turkey.”

Turkish authorities nre cracking down on
QOreek minority schools, Teaching of the
COreek Inanguage has been “severely curtatl-
od,” and Turkish oiflcial have refused to
appoint principals to Greek high schooly, All
repair requesta in excesa of $15 were refused
last year, And the Turks have begun asyesss
ing heavy taxes on Qreek schools, though
they are owned by chanity institutions, which
Ar0 supposed to be tAx-exempt.

Last year, Turkish officials began "the close
surveiliance of persons who visit the Qreek™
General Consuists in Istanbul” and “syse
ternaticnlly ask for [their] identity cards.”
Lenders in the Greek Orthodox minority
have nlso begun to “receive anonymous let.
ters, threatening the property and lives of
the reciplents and containing demands for
ransom.™
. There {8 other evidencw, which we lack the

[y
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space to recount, that the Stats Department
deliberately deceived Congress about Buman
righta {n Turkey.

Footnote: A spokesman for the Turkish
embassy sald his government would prefer to
eschew “polemics” and dlacuss “issues’ \n-
stead. Turkish suthorities, he sald, do not
want to expel the Greek Orthodox Church
from Istanbul, snd they do not tax the
church illegally. With respect to passports,
the apokesman sald that all Turkish cicizens
are [imited to 3 single trip out of the country
every two years, 1o order to conserve “‘hard
eurrency.” He also claimed that the Turkish
minority in Greece i3 harshly trented.

RISK/BENEFIT DECISIONS AND THE
PUBLIC HEALTH

HON. CLARENCE J. BROWN

oF om0
IN THE HOUSE OF REPRESENTATIVES
Wednesday, March 15, 1978

© Mr. BROWN of Ohlo. Mr. Speaker, 8
years ago. the Committee on Govern-
ment Operations issued a report on the
regulation of food additives, particularly
nitrites and nitrates, under the Food.
Drug and Cosrmetic Act.

As a member of that committee, I sub-
mitted additional views relating to the
arbitmrr effect of the Delaney clause on
the r'ederal Governmiclle s chivics <0 pro-
fect Lhe puoic Nedtl ahd saleguard the
Nation's food supply.

In those additional views, T specifieally
addressed myself to the need for a risk/
benefit"tradezoil, Father than anarbi-
trary approach, to.complex scientific and
technological questions affecting our food
supnly. To quote bnefly {rom the views
T"expressed in that August 1972 commit-
tee report: e m—

Wae nll want to assure that the food people
ent will not harm them. And, {nsofar as {t I8
posible, governrmant ahould assure this. But
it must be recognized that absolute guat-
anteez may not aiways be possible—and for
lomethlng a3 blg, pervasive and powerful o8
tha Federal Government—ih an area where,
::z"prmngly, 0 little 13 u:lenr.mcnuy proe-

&

In view of my position on this issue, it
was with considerable interest that I re-
cently read the remarks of the chairman

- of the Senate Health Subcommittee on

the need for a Government approach to
these problems based on a realistic ap-
praisal of the limitations of existing Fed~
eral operations in the health field.

In an address delivered February 13,
1973, at the Food and Drug Administra-
tion symposium on “Risk/Benefit Deci~
sions and the Public Health,” Senator
Kenweny made o major contribution to-
ward moving Government policy on this
issue off dead-center. Senator Kenneny
said:

Wae must begin educating the pubiic to the
reality that there 13 no such thing ns Ab3O0-
lute safety, Regulntion can never completely
and totally protect the public. Large seg-
menta of the American public already aceept
this fact, But it 1s time for persons in post+
tions of lsadership to strengthen this under-
standing with mors candid discusaion of the
Umits of reguistion,

Senator KENNEDY's completa remarks
delivered at this FDA symposium held at
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the Alr Force Academy should be read in
thewr {ull context to appreciate the co-
gency of his call for a new approach to
an inereasingly urgent problem. I com-
mend them to the attentlon of the Con-
gress, the Executive, and all citizens con-
cerncd about the present and fulure
health of the American people.

I Insert the remarks of the chairman
of the Senate Subcomruttee on Health
at this pointin the REcorp,- = ° -
RimAnks of Senaton Eowanp M. Kennrov

I om plensed to Be abis o jola you here
today at this symposium on risk-benefit anal+
ysia in the aren of health care. And [ am

~ ¢specialiy pleased to And a distinguished *
graup like this, under the auspices of the.

FDA. grappling with a subject which is of
great importance to the public health and’
whnich ls becoming more current and cone
troversinl with ench PSS Year: :

You have avnilabls at this“conference the
matn tngredienta for dealing with s complex
tssue of great public value. Tou have Ane
lendership (rom Don Kennedy of FDA and
Doug Costle of FPA. You have a distingulished
group of partieipating scientists and analysea.
And vou nls0 have the additional ingredlents
of distance from Washington and the fine,

_cool mountaln sir of thia outstanding sec-
“¥ng.
T With these sdvantages already in place,
I am confident that your deliberations will
help promots our understanding of more
effective w1y in which we can use risk/
benefit analysis to improvae the public health.
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posed t0 sabestos, of whom 200,000 may die
of lung cancer. Approximataly two million
_AMETICANS Are reguiariy axposed to benzens,
which has now been demonstrated to be a
very potent carcinogen, .

But clearly, thess cases are only the tip o
the icoberg, The resl or potantial dangers of
these myrtad substances may not be known
until we bave much more information—
whose collection may hsake years or even
generations.

I am reminded of & story which Dr, Irving
Seclikoff told last spring befores our Health
Subcommlttes. When ciguratte smoking was
Arst becoming widespread. & physician asked
a distingutshed ecancer expert whether the

, practice worried him. Not ot all, the expert

replied. Clgarette ymoking would reduce the

smoking of clay pipes. And the smoking of

{ elay pipes wis known, to csuie cancer of the
lipt

It took more than twenty years of massive

- axperimentation with- cigarettes on an un-
witting American publle to demonstrate that
soclety was the loser (o that trude-off.
Whether wo are now losing on a comparadls
scule on aay other substances remains to be
seeTl. . - -

The problem s clear, but the solution is
much Iesa so. The American peopls have
reacted by giving the Federal government
» mandats to screen cherrdcals {or hazards,
and %W regulate-thelr distribution snd use ss
drugs, food sdditives, or industrial chemicals.

But this is only half the answer. For we
lack both the money and the manpower to
test all these man-mnade substances for all
their powsible consequeances. Even if we could

Especially at thls tima of growing challenge* test ail these substances, avalldble method-

to the traditional techniques of governs
mental regulation, the eflective appilcation
of such' analysis 19 essentiadl I we are to
preserve the proper balance betwesen [ree
competition and wise regulation in senst-
tive arcas llKe heslth care.
T alsa detect a8 sense pf urgency aboutb
this symposium that has been missing for
too long in discussions of .this type. [ speak
now os an elected ofcial and as chairman
of s Sennta Subcommittcs whose prime re-
sponsibility is the protection of the heslth of
our citizons, I deal dally with the political
conscquences of regulation and the people
it afects. I_am_concerned that our R
targ-hsalth—aucharities ars_growing mors
' and-mare distant from the peoples. OQur cit-
izens no longer fully undersr.a?r'xd or truat
the agencies created by Congress to pro-
tect their health. And thess negative de-
velopments come it & time when the num-
ber of preventable threats to the publie
henlth is growing larger each day.

Our rajor chnllenge—youra and mine—
13 to enhance thelr strengths and eliminats
the wesknetses of theww sgencies and thelr

missions. 4 allengs is to perfegt
t thadolog risk analvils,
tny A

Tse lAak regulatory decisious o . T0N,

, EPA, and othel 4ffencies TAN NIore Accurate
1y reflect our public gonls. The challenge
alse requirés us to do more to educats the
publie about rezulation and its Hmits, snd
to tnvolve the publle more directly in the
regulatory procesa,

I nced nardly remind this audience of
cortain facts that underlie the regulatory
dilemmas we Ince today, We live in an
expanding sea of man-made chemicals—
drugs, food additives, industriai chemicals,
and pesticides,

~ . American Industry masufactures 70,000

" ¢hermnicals A yenr. One ta two thousnnd new
chemicnls enter the market annuaily, An
average autd worker is exposed esch day to
between 100 and 500 difTéerant chemicals.

Weo know that somse of thess aubstances
are dangerous. fix million Ametriceans are
regularly exposed in the workplace to cheme
icals known to have caused cancer i ant-
mals. One milllon Americans have been #x«

ologies could not tell ux with certainty which
are dangerous to humans and which are
not. And even among the dangerous com-
pounds, we would not know precissly the
magnitude of the threat.

mummnuu_ﬂ;m}er@g_u‘ n
the regulstory dilemma we Iace. diffi«

cult to bellsve that cigarettes and ashestos
are unique In their enormous adverss pub-
llc effects. But which other chemicals will
turn out to be the grosa offendera? So far
we can only speculats, There is no such
thing as & simple, straight-forward answer,
But we face the alarming posaibility that
smong the enormous number of substances
that our highly industrislized soclety i
snewing {nto the environment ate some thag

even now may be cAusing MASIYE CAncer -

enidemics for the current and future geners-
tions of Americans.

The dllemma (s also complicated by our
incroasing technienl ability to detect the

. presence of chemticals at smaller and smaller
., concentrati~ny. In our preset state of par-
tial knowledpe, potential AADZETs ATS every-
where, but certain dangers are rare. We are
in the imnosaible position of walking through
» minefield blindfolded, with the knowledge
- what the devicea wa trigper today may not ex-
plede far many years, or even decades.

Moreover, a3 sciences and technology ad-
wvance, there are Increasing numbers of prod=-
ucts and activitles that pose potential

" threats to the public hesith. Recombinant
DNA ts a co=e In point.

For the first time {n history, scientista
voluntarily censed thefr work out of fear of
potentially harmful effects of their work on
public health. That {syue has become a case
study of the pitfalls we encounter when
sclentists and public officials try ta work to

gethier to apply the risk/benefit calculation. .
In large measurs, this dificulty results from-

deating with a novel sclentific technique
whose uitimate implications are probably
imoossible to know at the present time.

Even when we find that risks exist, how-~

ever, the tederal government too oftan treats
them inconasistently. On one hand, wa sub-
sidize tobacco-growing, and we ship tobacco
abroad as foreign sid. On another hand, we

(
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speak of banning saccharin, when medio
opinion ian widely split on whether it m,
- conler potential health benefits,
And we quita appropristely restrict t}
Usa of laetrile. even for patienty dving wit
Muown cancer, But we sllow millicns ¢
healthy Amertcans to Be unwittingly exposr
%o & pesticide like toxaphens, which clear]
CAuses cancer in animals,
.: &0 MOt cases, thess inconsistencies are ne
exclusively the fault of regulators. They als
refiect the contradictory meandates and in-
consiatencles in regulatory taw, which in turc
Are often the product of pressurcs by spectiat
interest groups that are sapable of sSWamping
the public interest. Congress haes 8 specia
responsibility to review these laws t0 ensur
they refiect the public's wishes. We cannot
tolerate s situation ln which Inconsistent
regulotory -sctions heighten the public's
confusion and skepticism.
With all these problems, it is no surprise
that America’s public faith ln governments
Tegulation i3 strained to the breaking point.
Qur privete capscity to generate hazards to
heaith has outstripped our public adility to
evaluate and control the hazards. .
ons step we can take to denl with this
deterioraiing situation i3 to commit more re«
sources to pertecting tha methodology of risk
benefit analysis, [p particular, we aeed mora
fegearch sumsd st Unproving our ability_to
syaluats the risks of chemlcals. & must
réduce the uliCerfA(ATY Tnvslved In these risk
- aasessments. and we must rmalke these assess-
ments cheaper and faster.
In particular, we need to devote more re-
. Bources to perfecting slternaotives to antinsl
_testing as & mean of axsessing the toxic po-
téntil of chemicals. This work goes on now
at the Cancer Institute, at the FDA, at the’
EPA, and at the National Instituts of Envi-
ronmental Health Sclences. But it |3 research
" thet needs Detter support And better coordi-
nation, PN
In the long term, research on risk and
benefit analysis will probably prove more im-
portant than any other single step we can
take to improve our capacity to protect the
Public heaith through regulation. It i3 work
that will sllow legislators and regulators to
Speak with much greater confidetice when
they warn of the hazards of s drug, a pes-
ticide or a food additive. In this way, our
- research work will enhance the scientific
Soredlbility of our regulatory inatitutions,
But research i1g a long-term strategy. There

are also short-term solutions that are equaily
- 'important, but more difcuit.

Ons key slement 13 to \mprove the way
regulatory sgencies set priorities. It i clear
that FDA, EPA and other reculatory inscitu-
tions ‘€0 not have the people or the money
lfo carry oul the huge job assigned by current
..

But it {s not clear they are taking maxt-
Umum advantige of the resources thevw now
..have. OQur reguiators need to plan better.

~ ey shouid publish and circulate more un-
derstandable plans and priorities for deailng
with the muitiple chemical threats for which
they are responstble. This action 1!l enabdle
them tn carry out their missions more effec-
tively, And 1t will enable Congress nana the
public to deal more effectively with the iso-
lated chiemical hazards so {requently reported
in the media,

Another key element in strengthening our
regulatory approach 1s improved public edu-
ecation. Unfortunately, public education Is
often seen today a3 a tired and meauningless
concept. It 13 our responsibility to give it new
1lite and content. Public understanding of the
regulatory process has alwayé becn the cor.
ners o'ﬁ%fju‘cé‘eamuemm_smwpﬁh
and (t will be essential_for the success we
Hoge T achieve Ta the future. -

We must beglo educating the public to
the reality that there ia no such thing sa
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otute safety. Regulation can paver Com=
; ely and totally protect the public. Lorge
mients of the American public already
) ept this fact. But it 18 time for persons in
;hsitlons of leadership 0 strengthen this
derstanding with rwore candid discussion
the limits of reguiation. o

‘.hix appronch does not mean we should -

vé ppen the chemical food-gates and let
1ericans driftt tn the cistng flood of toxia
astances. We shottld give tha beneds of the
ubt to the public. Tho burdea of proof
ottld be on those who profit from the anle
chemicnis to show that their distribution
id use snotld be permutted. .

But we must be honest in dlscussing the
J11L3 ©] QuUr clwTent resources and tach- .

ques. Risk/benefit onalysts is, after afl, an

sperfrct nrt. Its application will necessarlly
srove fallible. But the American people will
accept this result nnd be'more tolerant and
supportive of rerutation. as long as they
understand the basis on which the decisions
Liave been renched . '

Perlinps our greatest national resource is
the {nformed cotninon sense of the American
people, Inevitably, we shall encounter sitia-
tlons in wlhich the known risks and benedts
of substnnces are closely balanced. When
these situations oceur, and when citizens can
control thelr’ own exposure to such sub-
stances, the correct approach i3 to taform
tho public about the nature of the riska and
benefits, and to let them mage thelr own
decisions about exposing themselves to the
chemicals invoived, -

Americans are rendy for thls responsibility,
. In faet, they ore demanding it a3 the lesson

of the saccharin concroversy now maxes
clenr. A tecent noll showed that 78 percent
of Americans continua to oppose & bag on
saccharin manufacture and that 77 percent
of those who use It plan o keep on dotng 50.

By contrast, tn the case of laetrile, the
saceharin precedent oes not apply. As pro-
posed for uss in cancer treatments, laetrile
1s a-drug. ond it should be held to the same
Btrict tests of tafesy and effectiveness which
all prescription drugy are required to meet.

We should also remember that the popu-
Iatlon using lactrilo !s nn especinlly sensis
tive group. Cancer patlents are 1l with a
dread discass. They are much tnors prone to
grasp nt straws, nand to choose a treatment
without. pravan. eJectivengss, s3pecially when
the altrrnatives are as grim as chemotherapy
or surgery or radiation. As & result, these
patients are entitled to o dezree of regu~
Intoty protection which the average Ameri-
can may not require. _

Informing the pubilc, however, dots nok
mean prnting « few lines in the Federal
Register, while manufacturers fill America’s
lving rooms with enticing advertisements
for potentially hazardous products. Regu-
lators must fiche fira with fre. They must
start using the print and broadcnst media
ta. InférmI e .publigs—in. waxs effsctive
enowgh to make their giessage heard pnd
uncierstood. ) "

In deing 5o, they must show a creativity
aud Ingenuity they have shown too seldom
ia the past. They mus

¢t mnks the esgteris
concept of risk and benent analysie Mpder-

standabic to oraun it1zens by using terms
Shd. 1ages Which rerats o tRUT Ay TRE

This aspect of publie education 18 ossen-~
tial to successful regulation in our increnss
ingly comples modern world. By this op-
proach, public eduention wlill becone & way
of involving citizens.in rzgulatory. dectsion-
making. They will becouio partners la pro-
tecting themzelves from potential hasards,

We must 2130 senrch for other ways to pro-
mote this pubilc partnership. In poarticular,
we must find better ways of directly includ-
ing the public in regulatory decisions. '

The Environmental Protection Agency has
considered experiments with public Partici-
Potion in its regulatory process, and the Na-
Honal Academy of Sciences recently made
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recommendntions slong these lines. in 1ts
study of EPA deciston-moking, We cannot
overestimate the.-impertance of public par-
ticipation in regulation. ST

It 15 increasingly clear to the average
American that there i o largs dose of sube
jective judgment in the rules which pour
out of EPA. FDA,:OSHA and other regula-
tory agencics. Even under the best circwums -~
stances, this subjectivity 18 inevitable. It re-
flects the l'mits of riske/benedt analysis and
the renlitiesc of politica. It 18 nothing to
apologize about. - -

But It decistons are subjective, then the .
process by which these decusions are mnde
becomes of great importnnce. That process
will not be acoepted as legitimato unless 1%
is open and understandable. Aand .the way
to make 1t open and undemtandable 18 to
ensure that representatives ot the publle
have direct access to it )

Regulation hay become one of the foun-
dations of modern puolle health (n the
Uniteq States. The legitimacy and streacth
of PDA and EPA aad other regulatory inscl-
tutions are national health resources. They
deserve far greiter ¢mphasis and attention
by Congress and the pubiic than they have
received (o recent years. I look forward to the
tecomunendations anod suggestiona of this
symposium ns & useful step io meeting the
growing challenge. And I also look forward
to working witk you, aa we bulld s wiser
and more efective future for our mation’s
system of public health.g

THE 13TH ANNIVERSARY OF
HUNGARIAN INDEPENDENCE

HON. JOiN G. FARY

OF ILLINOIS
IN THE HOUSE OF REPRESENTATIVES
Wednesday, March 15, 1978

@ Mr. FARY. Mr. Speaker, today marks
the 130th anniversary of the Hungarian
Revolution of 1844, in which the people
of Hungary rose up against the domina-
tion of the Hapsburg Empire. Early in
Marelt of that year, the great patriot
leader, Louis Kopssuth led the national
demand for parliamentary government.
Just a year before, national elections had
supported the movement for autonomy,
culminating the famous ten points, in-
cluding responsible government, popular
representation, religious liberty, aboli-
tion of serrdom, equality before the law -
and other principles basic to a free soci- -
ety. These were adopted by the deputies
of the Hungarian diet on March 15, 1848,
atd titey thereby became eqinvalens to a

 constitution,

Tragically, the new government was
to be ruthiessly suppressed by invading
armies, which occupied DBudapest In
January of 1849, Resjsting to the bitter
end in the face of overwhelming odds,
the Hungarian diet proclaimed a republic
in April, ¢lecting Kossuth as “‘governor-
president.” The republic collapsed under
the combined assault of Austrian and
Russian troops, but Kossuth escaped.

Nevertheless, the people's will for free-
dom lived on, and in 1867, only 16 years
after the uprising, the constitution of
1848 was restored peacefully and Hun-
gAYy acquired responsible government,
After the First World war, the political
union with the Hapsburg dynasty ended,
and Hungary became a wholly independ-
ent nation, - .

(
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In. celebrating Hungarian Independ-
ence Day, we bonor the courage and
vislon of those who led their people's
struggle for national freedom in the last
century. More than that, we remember
that spirit of patriotism which sustained
‘Hungarians in every age and which has
flourished In our own time. The memo-
ries of the Hungarian Revolution in 1956
are still fresih and vivid in the hearts and

.. minds of Hungarians, which is testimony

to their acute desire for real independ-
ence.
"~ The Revolution of 1848, even as that
of 1956, aroused great sympatay in the
United States, Kossuth's visit in 1831
was a dramatic occasion for celebrating
American support for Hunganan free-
dom. Since that time countless thousands
of Hungarians have come to America,
seeking larger liberties. Today, there are
well over 'a million Hungarian-Ameri-
cans, whose contributions to qur national
Iife are outstanding in every area of et~
deavor including science and Industry,
music. and the arts, journalism and
entertainment. = - .

Mr. Speaker, on this special day I join
with our fellow Americans of Hungarian

‘descent in celebrating the independence

that the great patriot, Louis. Kossuth,
helped establisn. However, it should not
g0 unnoticed that the same Russian im-

- perinlism that prevailed in 1849 is stil

present today and continues to oppress
the legqitimate aspirations of the Hungar-
ian people for real independence and ‘o
be free of foreign domination. Let us
pray that those noble aspirations are
realized one day soon.@

HEARINGS BY THE HOUSE SELECT
COMMITTEE ON AGING, DELA-
WARE COUNTY, PA,

HON. ROBERT W. EDGAR

- OF PENNSTLVANIA
IN THE HOUSE OF REPRESENTATIVES
Wednesday, March 15, 1973

® Mr. EDGAR. Mr. Speaker, on Friday.
March 3, the Select Committee on Aging,
represented by Congressmen MIke
Brovin and Davz Evaxs, held field hear-
ings In my district to gather testimony
regarding the Older Americans Act, I
payticipated inn these hearings which, in
my view, were quite productite, For the
past few days I have Inserted into the
Reconrp portions of the testimony we re-
ceived. The ninth section follows:
BUNTING FRIENDSHIP FRIEDOM
Houssg, Inc.,
Darby, Pa.

Tre Houvst SeLxeT COMMITTEE ON AGING

The Bunting Friendahip Freedom House,
In¢., wonld like to go on record as stating
that the Government i3 to be complimented
for st least recognizing the plight of 1ts older
Americans. We think it has been a long tune
coming and even now, we have anly scratched
the surface. Even though we are providing
health screening, soclalization, recreation,
nutrious menis, nutrition information and
Inwyers for the writitng of wills for some
people, how about the thousands we are not
renching; some who are stored away {n nurs-
ing and/or bosrding homea, unfit for human
habitation? There should be some mechn-
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