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AGENDA: See attached Agenda

’

Dr. Dayid P. Rall, Director, NIEHS was Chairman of the first portion of
the morning session, May 2, 1977. After the break, Dr. Hans Falk took
over the Chairmanship.

Manuscripte for summaries of the papers were not available at the meating,
and each author was requested to submit their manuucripta to NIEHS for
eventual publication in Environmental Health Prospectives. Any request
for vapers should be addresséd to the inltividual office rather than NIEHS.

Dr. Caesar Maltoni - Recent Findings on the Carcinogenicity of Chlorinated
Olefins, :

’

Dr. Maltoni discussed primarily the findings in the labs regarding _
carcinogenicity of vinyl chloride and vinylidene chloride, The following
factors were used as an outline of his discussion:

l. 1. Molecular Structure
2. Concentration
,3. Length of Treatment ) .
. 4," Route of Administration -
5. Speciles
6. Strain
7. Age

Dr. Maltoni then discussed his comparative results of testing of vinyl chloride
and vinylidene chloride. With vinyl chloride, Maltoni found multiple tumors

in rats, mice and hamsters following inhalation exposure to vinyl chloride.
. In the case of vinylidene chloride, the only tumor Dr, Maltoni reported was
adenocarcinomas of the kidneys, He did not find any tumors in the rats or

in hamsters. The dosage tested of vinylidene chloride was 25 ppm.

With respect to concentration, Maltoni illustrated the vinyl chloride toxicity
information using data for inhalation, The following was the table used:

Vinyl Chloride Concentration Liver Angiomas Nephure Blastomas
200 12 3
150 5 7
100 1 10

0 0 0 .

n

;. Dr. Maltoni used this illustration to show that the incidents of tumors is
not always dose related, as illustrated by the Nephur Blastomas.

— —
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Maltoni then gave data, again using vinyl chloride inhalation exposure of
52, 17, 5 and 0 weeks exposure at two different concentrations, showing that
the incidents of tumors is reduced with shorter periods of exposure.

With respect to routes of administration, Maltoni illustrated data comparing
‘the level of toxicity in air as opposed to toxicity by oral administration,
With vinyl chloride, the comparison was 10,000 ppm in air was roughly
equivalent to 16 mg/kg body weight oral administration by gavage.

Strain = Maltoni indicated that the Sprague-Dawley strain was much more
sensitive than the Wistar strain as it relates to vinyl chloride toxicity -
carcinogenicicy, :

Sex - With the Swiss mice the males were much more sensitive than the females,
i.e., the ratio of 24 to 1.

Maltoni then gave some toxicity values for vinylidene chloride for acute
exposure, 1.e., exposure four hours dally for two days at concentrations of
200 ppm. He showed that rats had no toxic effects of 200 ppm whereby mice
there was toxic effects with the males being more sensitive than the females
with each strain. Four strains of mice were tested with the following results:

T T

- STRAIN AND SEX SURVIVORS

Swiss Males 9/60

Swiss Females 60/60

BALB/C Males 6/30

BALB/C Females "~ 30/30

C3H Males ‘ 13/30

C3H Females’ 19/30

C57BL Males 23/30

CS7BL Females . 50/30
Maltoni then discussed comparative toxicity of vinyl chloride at various ages
of animals showing how in the newborn there is no difference between sex
whereas at a later age there is a development of sex differences, 1t is
probable that the differences has to do with oxidative enzyme development in
the females,

Dr. P, L. Viola = Carcinogenicity Studies on Vinylidene Chloride

Dr. Viola reported his studies of vinylidene chloride using the Wistar rat
exposed at 200 ppm. The following i1s a summary of his results:
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Treatment Sex Numbers Tumor Bearing Tumor of Abdominai Lung Liver Percent
- Animals Cavity Tumor Tumor

200 ppm 51 8 16
200 ppm 23 9 -39
Control 30 5 . 17
Control 30 10 33

On the Strague-Dawley rats the following was found:

‘Treatment Sex Numbers of Animals Tumor Bearing Animals Percent

100 opm 30 k) 10
100 opm 30 17 57
75 opm 16 1 6
15 ppm 20 9 43
Control 30 - 0 0
Control 30 . 15 50
It would appear that no conclusive results were obtained by Dr. Viola. It
was unclear as to exactly what experimental protocol was used.

Dr. L. W. Rampy - Toxicity and Carcinogenicity Studies on Viﬁylidiné?ehloride.

Dr. Raﬁpy reported the long term studies as sponsored by the Manufactufiﬁg

Chenists Association at the Dow Chemical Laboratories. These studies include

a rwo ‘year drinking water study in rats and a two year inhalation study. The
studies are not yet completed with respect to histqpathological examination

of all. rissues, however all animals have been sacrificed and gross observations
made. Dr. Rampy gave the purity of vinylidene chloride including any contaminant
such as vinyl chloride. There was considerable variation in the vinyl chloride
content of the vinylidene chloride with some values being in excess of 1,000 ppm.

The protocol for the study includes‘a companion 90 day study and a three
generation reproduction study. The dosage concentration was 0, 60, 100 and
200 opm in the drinking water, with 80 animals per sex in the control and
48 animals per sex in each of the treated groups. All drinking water was
asgayed, with an 8 to 102 overage of vinylidene chloride determined.

There was no effect on body weight or food intake due to the dietary treatment,
excepting that at some intervals there was variation which may or may not be
due to the experimental treatment, Mortality - there was little difference in
mortality 1ncidents at various intervals, however it was somewhat higher at
aome intervals in the treatment groups as opposed to the controls. Throughout
the study there did. not appear to be a significant decrease in body weight

due to experimental treatment,

Dr. Rampy gave values on the tumor incidents, with no apparent increase due to
experimental treatment of the tumors which were discussed, Overall there was
no increase in tumor numbers or number of animals with tumors. The final report
has not yet been prepared.
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With respect to the {mhalation study, this was conducted using the Sprague-Dawley
rat with initial concentrations of 10 and 40 ppm. After completion of the
subacute phase, the dosage was increased to 25 and 75 ppm. There was little
effect on srowth and mortality was slightly higher in the treated group.

The toxic effects were questionable reduction in testicular weight following
30 days of treatment, however this was not observed at later times, No other
obgservation in the inhalation study was consistent.

Following the presentation of Dr. Rampy, there was a question and answer program.
The first question had to do with the lowest concentration of vinyl chloride
which would produce mammary tumors, the question was addressed to Dr. Maltoni.
Dr. Maltoni said that he would not have the completion of his ongoing studies
until mid-June, and at that time could report the results of low level inhalation
exposure.

Dr. Rudolph Jaeger - from Harvard, thep discussed Circadian Rhythms as it
relates to possible detoxification mechanisms and influence of treatment timing
upon detoxification. Dr. Jaeger said there was a ten to one hundred fold
differences in the glutathion concentration in blood and liver, which was
related to eating patterns. The lowest concentration being in the evening,
where the animals would not be exposed to the inhalation work,  ~==

There also was discussion of mixed function oxidase, with the differences between
the sexes probably being due to the concentration of these enzymes, i.e., the
female has higher level than the male.

Dr. E. K. Weisburger — Carcinogenicity Studies of ﬁalogenaced Hydrocarbons

Dr. Weisburger discussed the contract with Hazleton Laboratories in which
several halogenated hydrocarbons were evaluated in a carcinogenic bioassay
program using the Osborne-Mendel rat and (C57BL X C3H)F; mice. She outlined
the program from the standpoint of the acute dose ranging, using 10 small
groups of animals, and determining the levels to be used in subacute studies.
8 week pilot programs were initiated using five males and 5 female rats in
each group. All exposures were done by oral gavage using cottonseed or other
edible oil as the carrier.

Carbon tetrachloride was used as a positive control in these studies., The
duration of exposure was 78 weeks, followed by a 12 week post-treatment period
in the mice and a 32 week post~treatment period in rats, for a total of 90 weeks
mouse study and 110 weeks rat study.

Dr. Weisburger indicated that reports had been written on trichloroethylene
chloroform and 1,1,1 trichloroethylene, She also said that a paper by Olson,
et al regarding Ethylene dibromide and 1,2~dibromo=3-chloropropane has been
published (J NCI 51 1993, 1973).

Dr. Weisburger reported the carcinogenicity of the TCE and Chloroform, and
the fact that 1,1,1 Trichloroethylene had no effect on the rats or mice.

Dr. Weisburger also discussed the results of 1,2-dichloroethane, 1,l1~dichloroethane,
1,2-trichloroethane, hexachloroethane, 3-chloropropane and tetrachloroethylene.
All of these compounds provoked tumors in the mouse excepting 3-chloropropane.
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Dr., B, L. Van Duuren - Chemical Structure, Reactivity and Carcin genicity of
Halohydrocarbons. :

Dr. Van Duuren discussed possible mechanisms for activation of the hal genated
hydrocarbons, using Trichloroethylene as an example. He discussed the

formation of peroxides or free radicals as potential mechanisms. Dr., Van Duuren
discussed nossible gsubstitutes for trichloroethylene, indicating that

methalene chloride had been substituted for trichloroethylene in the

manufacture of Sanica., He was concerned about the possibility of carcinogenicicy
of methylene chloride and said it "should be looked at'. Dr. Van Duuren then
discugsed metabolic studies on several compounds, including perchlcroethylene
-and tetrachloroethylene, including potential metabolites such as epichlorhydrin
and slycydaldehyde,

Van Duuren also discussed his attempts to trap intermediates, and using
mercaptan derivatives. He had been unsuccessful 1n those attempts.

Dr. Kociba = Chronic Toxicity and Reproduction Studies with Rats Given
Hexachlorobutadiene.

Dr. Kociba reported results of reproduction studies using 0,0.2,2, and
20 mg/kg of Hexachlorobutadiene orally. . )

Using adult animals, he found toxicity at 20 mg/kg, lesser effects at 2 mg/kg,
and no effect at the 0.2 mg/kg. In the long term toxicity studies he observed
at 20 mg/kg kidney nodules, kidney neoplasia and kidney hyperplasia. At

2 mg/kg kidney hyperplasia and 0.2 mg/kg there was no effects.

With respect to the kidney neoplasia the following‘was observed:

DOSAGE

Males
Renal ; .
Adenomas 1/90 0/40

Renal Adenoma
Carcinomas 0/90 0/40
1/90 0/40

Females
Renal
Adenomas 0/90 0/40 0/40 3/40

Renal Adenoma g
Carcinomas _0/90 0/40 . 0/40 3/40
0/90 0/40 0/40 6/40

It was concluded that there was a dosage effect upon tumor incidents of
hexachlorobutadiene, -

ASI 000012625




-6 = . : .

Dr. ¢, C. Lee = Toxicity and Carcinogenicity of Vinyl Chloride Compufed to
Vinylidene Chloride

Dr. Lee conducted his work at the Mid-West Research Institute, Kansas City,
MO. under the contract from NIEHS,

The protocol used was inhalation exposure, with rats and mice, with 36
animals per mex per group. With vinyl chloride the concentrations were
50, 25Q and 1,000 ppm with vinylidene chloriide the concentrations were
55 ppm.

Inhalation exposure was 6 hours per day, 5 days per week. There were
intermediate terminations of animals at 1, 2, 3, 6 and 9 months, and the
study was terminated at 12 months.

With respect to the vinylidere chloride,"Dr. Lee found 7 mice exposed to

55 opm vinylidene chloride had bronchial alveolar adenomas, as compared

to one mouse in the control group. Dr., Lee also reported Hepatic angiosacoma
in females exposed to the 55 ppm vinylidene chloride. With respect to
malignant lymphoma he found it in the vinyl chloride but not in vinylidene
chloride., Lee found the rats more sensitive to vinyl chloride than mice.

Dr. Maltoni questioned Dr. Lee as to the strain of mice. The answer was

CDl. Dr. Maltoni said that the dosages used by Lee is much higher than
could be tolerated in the four strains of rats tested in Italy. Malconi
also pointed out that there was no angilosacoma reported in the Italian
studies. There was a good deal of discussion as it relates to the method

of admfnistration of the vinyl chloride and vinylidene chloride in the
inhalation chambers, and the possibllity of carry=-(ver in that the same
chambers were used for both compounds. The measurement of the gases in

the chamber was by gas chromatograph using a carbontetrachloride standard.

Dr. Lee was not certain as to whether the same columns were used for both
gases, and whether the separation between the vinyl chloride and vinylidene
chloride was such that there could be a determination of cross contamination.

Dr. Lee also reported the results of acute studies of vinyl chloride and
in vinylidene chloride found acute hepatitis in 5 days after exposure
to vinylidene chloride at sublethal doses.

WAO/1r
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AGENDA . MAY 91977

Conference On

COMPARATIVE METABOLISM AND TOXICITY OF VINYL CHLORIDE RELATED COMPOUNDS

Monday, May 2

SESSION 1

8:30 a.m.
8:40 a.m.

9:00 a.m.
9:20 a.m.

9:40 a.m.
10:10 a.m.
10:30 a.m.

10:50 a.m.
11:10 a.m.
\{:30 a.m.

11:50 a.m,
12:30 p.m.

SESSION 11

1:30 p.m.
1:50 p.m.

2:10 p.m.

2:30 p.m,
3:00 p.m.
3:30 p.m.
3:50 p.m,
4:10 p.m.

4:30 p.m.

4:40 p.m.

Carcinogenicity of Halog2nated Olefins -
Chairman: CLr. David P. Rall, NIEHS

- Welcome ard Introduction ~ Dr. Rall

Recent Findings cn the Carcinogenicity of Dr. C. Maltoni
Chlorinated Olefins

Carcinogenicity Studies on Viny&idene Dr. P. L. Viola
Chloride -

Toxicity and Carcinogenicity Studies on Dr. L. W. Rampy
Vinylidene Chloride

DISCUSSION ' ST
COFFEE BREAK - -

s

_Carcinogenicity Studies of Halogenated Dr. Elizabeth K. He*sburger

tydrocarbons

Chemical Structure, Reactivity and Dr, B. L. Van Duuren
Carcinooenicity of Halchydrocarbons

Chropic Toxicity and Reproduction Studies Dr. R. 2. Kocibs
vith fets Given Hexachlorobutadiene

Toxicity and Carcinprenicity of Vinyl . Dr. C.-C. Lee
Chlorine Compared to Vinylidene Chloride

DISCUSSION

LUNCH BRERY (Special Line in Cafeteria, Building 10)
Mutagenicity and Teratogenicity of Ha]ogenated Olefins -
Chairman: Dr. Raymond Shapiro, NIEHS

Mutagenicity of Halogenated Olefins Dr. A. J. Garro

Metabolisn: and Mutagenicity of Halogenated Dr. D. Henschler
Qlefins -- A Corparison of Structure and
Activity

Toxicity and Mutagenicity of Dibromoethane Dr, H. S. Rosenkranz
and Related Coirpounds

DIScussIod

COFFEE EREAK

Hutagenicity of Halogenated Olefins Dr. Nicola Loprieno
Placenta) Transfer of Trichloroethylene Dr. $. Laham
Comparative Marmalian Hetabolism of Or. D. E. Hathway

Vinylidene and Vinyl Chiorides in Relation
to Outstandirg Oncogenic Potential

Transplecental Toxicity of Placidyl Or. William Jurgelski
{(Ethchlorvynal) in Rats
DISCUSSION
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Tuesday, May 3

SESSION 111 Halothane -
Chairman: ODr, Terri Damstra, RIEHS

8:3C a.m. Absorption, Biotransformation and Storage Holaday
of Halothane

8:50 a.m. The Relationship of Enzyme Induction to . Hitt
\ . Nephrppathy Due to Halsthane and Related
Compounds

9:10 a.m. Bioactivation and Covalent Binding of Sipes
Halothane to Liver Macromolecules

9:30 a.m. DISCUSSION
10:00 a.m, COFFEE BREAK

10:30 a.m, Metabolism of Halothane and Toxicity of Or. B. R. Brown
1,1,1-trifluoro-2-chlorcethane. R

10:50 a.m, Behavioral and Neuronatho!bgical Effects Robert E. Bowman
) of Prenatal Halothane

11:10 a.m, The Effects of Halothane on Fetal Brain . Dr. R. C. Vannucct
Metabolism - -

11:30 a.m. Trace-Level Enflurance Exposure in Pregnant Or. M. L. Nahrwold---..
Rats

11:50 a.m. .lutagenic Activity Detected in the Urines Or. H. S. Rosenkranz
. of Anesthesiologists

11:55 a.m. DISCUSSICH
12:30 p.nm. LUNCH LREAK

¥

. SESSION 1V Absorption, Fetabolism. and Interactinn of Halogenated Olefins -
Chairnan: Dr, V. B, Vouk, WHO, Geneva

1:30 p.m. Metabolism of Halcgerated Olefins Dr. K, €, Leibman

1:50 p.m, The Pharmi.okineties of Vinylidene Chloride Dr. M. J. McKenna
‘in the Rat -~ Compariscn with Vinyl Chloride

2:10 p.m. The Effect of Various Pretrcatments on the. _R. 0. Short
' : Acute Lethality of Inhaled Vinylidene ©o-
Chloride

2:20 p.m. Binding of Halogenated Olefins to Or. H. M. Bolt
Macromoleculas

2:40 p.m.  DISCUSSION
3:10 p.m.  COFFEE BREAK

3:40 p.m. Damage to Cellular Membranes by Chlorinated E. S. Reynolds
Qlefins with Emphasis on Synergism and
Antagonism

4:00 p.m. The Oral Toxicity of Vinylidene Chloride in M. E. Andersen
the Rat: Effects of Sex, Age and Fasting

4:20 p.m. Influence of Aliphatic Alcohols on the H. Cornish
Hepatotoxic Response to Halogenated Olefins

4:40 p.m, DISCUSSION
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Hednesday, May 4

SESSION ¥ Toxicity of Halogenated Olefins -
Chairman: Dr, Sheldon Murphy, Harvard School of Public Health

8:30 a.m, Toxicology of Chloroprene, 1,3-Dichloro- Dr. J. J. Clary
2-butene, and 1,4-Dichloro-2-butene

B:50 a.m. Mechanism of Action, Tissue Distribution, Dr. R. J. Jaeger
: and Cotalent Bin<ing cf Vinylidene Chlorida

9:10 a.m. Acute Hepatotoxicity of Ethylene and Rory Conolly
Halogenated Ethylenes After PCB Pretreatments

9:30 2.m, DISCUSSION
10:00 a.m, COFFEE BREAK

10:30 a.m. Quantitative Relationship Between Haloagenated Dr, M. lkeda
Qlcfins in Working Environment and Urinary
Elimination of Metabolites in Man

10:50 a.m. Human Exposure to Tetrachloroethylene -- Dr. Carl L. Hake
Inhalation and Skin Contact |

11:10 a.m. Pulmonary Edera on Humdn Exposure to Ty Dr. R. Patel
Tetrachloroethylene

11:30 a.m. - Pathologic Changes and Behavieral Deviations Dr L. W. Chang
Followin:. Exposure to Halothane .

11:50 2.m, DISCUSSION ool .
12:30 p.m. LUNCH BREAK -

M

154

SESSION VI- Halogenated Olefin Groups in Other Important Chemicals
Chajrmen: Dr. Hans L. Falk, NIEHS

17T

1:30 p.m‘ﬂ Dehalogzenation «and Degradation of Dr. €. E. Castro
. Neratocides ~-- The Mature of the Active
Metaholites

1:50.5.m1, “atabolism arnd Toxicity of Pyrcthroids with Dr. Luis 0. Ruzo
- Dinaloviny: 3ubstituents

2:10 p.m. The Chemical Reactivity -- Absorptlcn. -Dr. H. M. Mehendale
‘ Retention, Motabolism, and Elimination of
Hexachloroeyclopentadiene

2:30 p.m. DISCUSSION '
3:00 p.m. . COFFEE BREAK

3:30 p.m, The Presence of the Ha!o Olefin Group in Dr. Herbeft S. Posner
‘Chemicals of Industrial, Environmental and .
Medicinal Significance

3:50 p.m. Health Risks Associated with Ha!ogenated Dr. P. F. Infante
Olefins Besides Vinyl Chloride

4:10 p.m. Species Differences in Motaholism and Dr. V. Fiserova-Bergerova
Toxicity of Trifluoroethy! Vinyl Ether

4:30 p.m. Dechlorination Mechanisms of Chlorinated Dr. R. A, Van Dyke
Olefins

4:50 p.m, DISCUSSION
5:20 p.m. Overview and Summary - Dr, Sheldon Murphy

VSR IThY )
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