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AGENDA

Peer Review Workshop on Dioxins

Organized by:

Environmental Criteria & Assessment Office
U.S. Environmental Protection Agency

26 West St. Clair Street
Cincinnati, Ohio 45268

Place; Cincinnati Convention/Exposition Center
525 Elm Street, Cincinnati, Ohio

July 27, 28 and 29, 1983

Documents to be Reviewed

1. Health Assessment Document for Dioxins (HAD)
2. Ambient Water Quality Criteria for 2,3,7,8-TCDD (AWQC)
3. Health and Environmental Effects Profile for Tetra-,

Penta- and Hexachlorodibenzo-p-dioxins (HEEP)

AU6 011983
• "-- —''(102C)



July 27, 1983. (Wednesday Morning)

9:00 to 9:20 am Dr. Jerry F. Stara
• Greetings and Opening Remarks
• Historical Perspectives and Regulatory Impact

of Human Health-Risk Assessment Documents
• Development of Documents
• Review Process

9:20 to 9:25 am • Charge to Reviewers C. Patrick
• Announcements

9:25 am Dr. Debdas Mukerjee
• Scientific Review Program

9:25 to 10:15 am Physical and Chemical Properties/Analytical
Methodology Harless, Rappe

HAD: Pages 3-1 to 3-31
AWQC: Pages A-1 to A-6
HEEP: Pages 1-1 to 1-4; 1-12 to 1-16

10:15 to 10:25 am Coffee Break

10:25 to 11:10 am Production, Use, Synthesis, Environmental Sources
and Environmental Levels Nauman, Tiernan

HAD: Pages 4-1 to 4-31
AWQC: Pages C-1 to C-15
HEEP: Pages 1-6 to 1-11; 2-7 to 2-8; 3-1 to 3-3

11:10 am to 12 noon Environmental Fate and Transport Processes
" Nauman, Matsumura

HAD: Pages 5-1 to 5-16
AWQC: Pages A-7 to A-8
HEEP: Pages 2-1 to 2-7

12 noon to 1:00 pm Lunch Break



July 27, 1983. (Wednesday Afternoon)

1:00 pm Dr. Jerry F. Stara
Opening of the afternoon session.
Announcements

Scientific Review Session - Dr. Debdas Mukerjee

1:05 to 1:45 pm Ecological Effects and Aquatic Toxicity
Bruins, Stalling

HAD: Pages 6-1 to 6-16
KEEP: Pages 6-1 to 6-2

1:45 to 2:30 pm Pharmacokinetics
Mukerjee, Olson

HAD: Pages 7-1 to 7-15
AWQC: Pages C-15 to C-26
KEEP: Pages 4-1 to 4-5

2:30 to 2:40 pm Coffee Break

2:40 to 4:15 pm Toxicity (Animal; Acute and Subchronic Exposure)
Mukerjee, Hutzinger

HAD: Pages 8-1 to 8-46
AWQC: Pages C-26 to C-38

4:15 to 5:00 pm Toxicity (Animal; Chronic Exposure; Human; Acute
Exposure)

McConnell, Garattini
HAD: Pages 8-46 to 8-56
AWQC: „Pages C-38 to C-39



July 28, 1983. (Thursday Morning)

9:00 to 9:10 am Dr. Jerry F. Stara
Opening of the Session
Announcements

9:10 am Dr. Debdas Mukerjee
Scientific Review Session

9:10 to 10:30 am Toxicity (Human; Chronic Exposure) Summary and
Mechanisms of Toxicity

Barnes, Pocchiari
HAD: Pages 8-56 to 8-76
AWQC: Pages C-39 to C-50
KEEP: Pages 5-33 to 5-37

10:30 to 10:40 am Coffee Break

10:40 to 12 noon Teratogenicity and Other Reproductive Effects
Cou r tney, Kimbrough

HAD: Pages 9-1 to 9-35
AWQC: Pages C-53 to C-78
KEEP: Pages 5-12 to 5-33

12 noon to 1:00 pm Lunch Break



July 28, 1983. (Thursday Afternoon)

1:00 pm Dr. Jerry F. Stara
Opening of the afternoon session

Dr. Debdas Mukerjee
Scientific Review Session

1:00 to 1:45 pm Mutagenicity
Rosenthal, Legator

HAD: Pages 10-1 to 10-12
AWQC: Pages C-78 to C-89
KEEP: Pages 5-9 to 5-12

1:45 to 3:00 pm Carcinogenicity (Including Promotion, Co-Car-
cinogenic and Anti-carcinogenic Actions)

Hiremath, Mukerjee, Hardell

HAD: Pages 11-1 to 11-17 (Animal Bioassays and Human
Epidemiology)

AWQC: Pages C-89 to C-110
HEEP: Pages 5-1 to 5-9

3:00 to 3:15 pm Coffee Break

3:15 to 4:00 pm Carcinogenicity (Continued)

4:00 to 4:15 pm Synergism and/or Antagonism
Mukerjee, Durkin

HAD: Pages 12-1 to 12-2 (Excluding Promotion, Co-Car-
cinogenic and Anti-Carcinogenic
Actions)

AWQC: -Pages C-50 to C-52



July 29, 1983. (Friday Morning)

9:00 to 9:05 am Dr. Jerry F. Stara
Opening of the Session

9:05 Dr. Debdas Mukerjee
Scientific Review Session

9:05 to 10:30 am Quantitative Risk Assessment (Air and Water)
Bayard, Schneiderman

HAD: Pages 11-7 to B-14

10:30 to 10:40 Coffee Break

10:40 to 12:00 am Major Concern of Human Health Effects - Principal
Issues Albert, Hay

HAD: Pages 14-1 to 14-17

12:00 to 1:00 pm Lunch Break

July 29, 1983. (Friday Afternoon)

1:00 to 2:00 pm Press time

2:00 to 4:00 pm Public Comments

4:45 to 5:00 pm Dr. Jerry F. Stara
Concluding Remarks



Names of Reviewers for Dioxins Documents

Meeting Room No. 3, Second Floor of the Cincinnati Convention/Exposition Center
525 Elm Street, Cincinnati, Ohio

(July 27, 28, 29)

1.

2.

3.

4.

5.

Albert
Dr. Roy Albert
New York University Medical Center
Institute of Environmental Medicine
550 First Avenue
New York, NY 10016

Barnes
Donald Barnes
U.S. Environmental Protection

Agency
Office of Pesticides and Toxic

Substances
Washington, DC 20460

Coulston
Frederick Coulston
Coulston International Corp.
1092 Madison Avenue
Albany, NY 12208

Courtney
K. Diane Courtney
U.S. Environmental Protection

Agency
Health & Environmental Research

Laboratory
Research Triangle Park, NC 27711

Dorough
H. Wyman Dorough
Director, Graduate Center for

Toxicology
University of Kentucky
Lexington, KY 40536

6. Firestone
Dr. David Firestone
Bureau of Food, FDA
200 C Street, SW
Washington, DC

(HFF426)

7. Garattini
Dr. S. Garattini
Director, Institute di Recerche
Farmacologiche "Mario Negri"
Milan, Italy

8. Greisemer
Dr. Richard Greisemer
Biology Division
Oak Ridge National Laboratory
Oak Ridge, TN 37830

9. Hardell
Dr. Lennart Hardell
Department of Oncology
University Hospital
S-901 85 Umea, Sweden

10. Harless
Robert Harless
U.S. Environmental Protection

Agency
Environmental Monitoring Systems

Laboratory
Environmental Monitoring Division
Research Triangle Park, NC 27711

11. Hartung
Dr. Rolf Hartung
University of Michigan
Ann Arbor, MI 43109

12. Hay
Dr. Alstair W.M. Hay
Department of Chemical Pathology
University of Leeds
Leeds LS2 9NL, UK

13. Hutzinger
Dr. 0. Hutzinger
Lab. of Environmental and Toxico-

logical Chemistry
University of Amsterdam
Nieuwe Achtergracht 166
1018 WV Amsterdam

14. Kimbrough
Dr. R.D. Kimbrough
CDC (Bldg. 29)

• Atlanta, GA 30333



15. Kociba 23.
Dr. R.J. Kociba
Toxicology Research Laboratory
Health and Environmental Branch
Dow Chemical Company
Midland, MI 48640

16. Legator
Dr. Marvin Legator 24. Nash
Dept. of Preventive Medicine and
Community Health ''.

University of Texas Medical Branch
Galveston, TX 77550

17. Lilis
Dr. Ruth Lilis
Environmental Sciences Lab 25.
Mt. Sinai School of Medicine
5th Avenue & 100th Street
New York, NY 10029

18. Lotlikar
Dr. Prab D. Lotlikar
Pels Research Institute
Temple University School of 26.

Medicine
3420 N. Broadway
Philadelphia, PA 19140

19. Lowrance
Dr. William Lowrance
Sr. Fellow and Director
Life Sciences and Public Policy 27.

Program
The Rockefeller University
1230 York Avenue
New York, NY 10021-6397

20. Matsumura
Dr. Fumio Matsumura 28.
Marine Biology Lab.
Woods Hole, MA 02543

21. McConnell
Dr. E. McConnell
NIEHS 29. Safe
Research Triangle Park, NC 27711

22. McNulty
Dr. W.P. McNulty
Oregon Regional Primate Research

Center
505 NW 185th Avenue
Beaverton, OR 97006

Miller
Dr. Robert Miller, M.D.
Director, Clinical Epidemiology

Division
A-521 Landow Bldg.
National Cancer Institute
Bethesda, MD 20205

Dr. Ralph Nash
Pesticide Degradation Lab.
B.A.R.C. (West)
Bldg. B050
USDA
Beltsville, MD 20708

Olson
Dr. James Olson
Department of Pharmacology &

Therapeutics
School of Medicine
State University of New York
Buffalo, NY 14214

Pocchiari
Dr. F. Pocchiari
Director General
Institute Superiore di Sanita
Viale Regina
Elena 299
00161 Rome, Italy

Que Hee
Dr. Shane Que Hee
Dept. of Environmental Health
University of Cincinnati Medical

Center
Cincinnati, OH 45267

Rappe
Dr. C. Rappe
Department of Organic Chemistry
University of Umea
S-901 87 Umea, Sweden

Dr. Steven H. Safe
Veterinary Physiology and

Pharmacology
Texas A&M University
College Station, TX 77843



30. Schneiderman
Dr. Marvin Schneiderman
6503 E. Halvert Road
Bethesda, MD 20817

31. Silbart
Larry Silbart
National Wildlife Federation
Great Lakes National Resource

Center
802 Monroe
Ann Arbor, MI 48104 '

32. Silbergeld
Dr. Ellen Silbergeld
Environmental Defense Fund
1525 18th Street, NW
Washington, DC 20036

33. Stalling
Dr. David Stalling
Columbia National Fisheries

Research Laboratory
U.S. Fish & Wildlife Sciences
Route #1 t
Columbia, MO 65201

34. Thibodeaux
Lewis Thibodeaux
University of Arkansas
Dept. of Chemical Engineering
Fayettevillej AR 72702

35. Tiernan
Dr. Thomas Tiernan
Brehm Laboratory
Dept. of Chemistry
Wright State University
7751 Col. Glenn Highway
Dayton, OH 45431

36. Young
Dr. Al Young
Special Asst. for Env. Sciences
Agent Orange Project Office
Veterans Administration
Washington, DC 20420

37. Stara
Dr. Jerry F. Stara
U.S. Environmental Protection

Agency
Environmental Criteria & Assess-

ment Office
Cincinnati, OH 45268

38. Mukerjee
Dr. Debdas Mukerjee
U.S. Environmental Protection

Agency
Environmental Criteria & Assess-

ment Office
Cincinnati, OH 45268

39.
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7/29/83

PEER REVIEW SCIENTIFIC PANEL ON DI OX INS

CONSENSUS STATEMENT

2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) is-probably carcinogenic for

humans on the basis of animal carcinogenicity studies which were positive

in multiple species and organs. Epidemiological studies of workers exposed

to chemicals contaminated with TCDD such as 2,^,5-TrIchlorophenoxyacetic

acid and 2,4,5'Trichlorophenol are consistent with the position that TCDD

is probably carcinogenic for humans; the available evidence indicates an

excess incidence of soft tissue sarcomas. Because> TGDD- is almost always;

found in association with other materials (e.g., chlorophenols, combustion

products, etc.), it may never be possible to evaluate the carcinogenicity

of TCDD by itself in humans.

1,2,3,6,7,8-Hexachlorodlbenzo-p-dioxin (HCDD) and 1,2,3,7,8,9-HCDD in

combination with each other is probably carcinogenic for humans on the

basis of animal bioassay studies which showed an excess incidence of

hepatocellular tumors in rats and mice. There are limited data in humans

that suggest a link between exposure to mixtures of chemicals which include

these two HCDDs and soft tissue sarcomas.

Note: This statement is from a workshop of outside experts in the field
held fay the U.S. Environmental Protection Agency (EPA) to evaluate all
health related findings on dioxins in order to eventually reach a decision
on how to regulate these chemicals.



THE INFLUENCE OF SOIL PARTICLE ADSORPTION ON TCDD BIOLOGICAL

UPTAKE IN THE RABBIT

A. Bonaccorsi1, A. di Domenico2, R. Fanelli1, F. Merli2,
R. Motta1, R. Vanzati2, G. Zapponi2

* Istituto di Ricerche Farmacologiche "Mario Negri"
Via Eritrea, 62 - 20157 Milano (Italy)

2 Laboratorio di Tossicologia Comparata ed Ecotossicologia
Istituto Superiore di Sanita
Viale Regina Elena, 299 - Roma (Italy)

Abstract. A comparative study on the biological uptake in the
rabbit of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) in dif-
ferent formulations, including accident-contaminated Seveso
soil, was attempted. On the whole, our results indicated that
soil-borne TCDD had a bioavailability lower than that of free
(solvent-borne) TCDD.

Key words: 2,3,7,8-TCDD uptake; bioavailability; Seveso soil;
ICMESA accident; environmental TCDD.

Introduction. TCDD (2,3,7,8-tetrachlorodibenzo-p-dioxin) is
the most toxic of the polychlorodibenzodioxins and is generally
an unwanted trace contaminant of the widely-produced 2,4,5-
trichlorophenol. TCDD has also been formed in relatively high
amounts in a number of industrial accidents of which the one
that occurred at the ICMESA chemical plant at Seveso (Milan),
in July 1976, is an example. This event yielded a widespread
TCDD contamination of the environment and its extreme serious-
ness could still be appreciated over 5 years later as was sus-
stained by Pocchiari et a 1. (1981).

The literature offers many instances of toxicological studies
on isolated TCDD normally aimed at evaluating its toxicity
rather than its absorption (Poiger and Schlatter, 1980). How-
ever, contact with TCDD in the environment most often involves
the compound in a form bound to environmental substrata rather
than as a pure chemical. Therefore, it was thought of interest



to assess the effects of using different formulations of TCDD

on its absorption in the rabbit. As the liver was known to be
the main target organ for TCDD in such species (Panelli et al.,
1980a),TCDD concentration in the liver was taken as a measure
of uptake. TCDD was administered via gavage with different
solvents and soils. Maximum uptake was assumed to be associ-
ated with solvent-administered TCDD and was taken as a refer-
ence to evaluate the relative bioavailability of soil-borne
TCDD. Bioavailability may have a bearing on the assessment of
toxicological risk.

Analytical methods. Determination of TCDD levels in soil was
carried out by adapting a previously described GC-MS method
(di Domenico et al., 1980) to small samples (^2g) and using
the following steps: Soxhlet extraction, and multilayer and
alumina column chromatography. Determination of TCDD levels
in the liver was carried out by applying a GC-MS method re-
ported in the literature (Fanelli et al., 1980 b) and using the
following steps: alkaline digestion, extraction, and Kieselguhr
and alumina column chromatography. Recoveries of analytical
procedures are summarized in Table I. The identity of TCDD in
some respectively pooled soil and liver samples was ascertained
by hrGC-MS (Buser and Rappe, 1978). Purity of chemicals used
as per referenced papers.

Treatments and results, (a) Soil was taken from a highly TCDD-
contaminated area at Seveso, allowed to dry, and sieved to ob-
tain a powder (200-400 mesh) which exhibited a mean TCDD con-
tent of 81 ± 8 ppb. (b) TCDD-free soil (200-400 mesh) was con-
taminated at 10- and 40-ppb TCDD levels by adding the toxicant
in acetone which was allowed to evaporate prior to use. In
some cases, contaminated soil samples were allowed to age for
30 days before use. (c) Solutions of TCDD in acetone-vegetal
oil (1:6) and alcohol-water (1:1) had a title of 20 and 40 ppb.

Albino male rabbits (2.6 ± 0.3 kg at sacrifice) were kept in
individual cages for the entire period of the experiment. TCDD



- 3 -

was administered by gavage every day for 7 days in any one of
the formulations mentioned above. Soil (1-2 g) was given sus-
pended with 10-ml water. Rabbits were sacrificed at the eighth
day and their livers assayed. Treatment results are shown in
Table II (all figures rounded to two digits). It can be point-
ed out that at 40 and 80 ng/die, data from administration-
homogeneous groups (i.e. alcohol or acetone-oil, soil, and
again soil) were pooled to evaluate the final statistical fig-
ures shown in the table.

Conclusions. Table III summarizes the statistical appraisal
(ANOVA and Duncan test) of TCDD bioavailability as'estimated
from Table II data, as follows:
a) No difference is observed between uptakes at the lowest ad-

ministration level (20 ng/die) with either solvent or soil
vehicles.

b) Uptake of soil-borne TCDD appears to be an average of 29 and
44% lower than that of solvent-borne TCDD at 40 and 80 ng/die,
respectively. However, the lower confidence limits (p<.01)
of such means appear at 5 and 19% only.

c) Uptake of Seveso soil-borne TCDD may be seen to be an average
68% lower thar. solvent-borne TCDD. Here again however, the
lower confidence limit (p< .01) of the mean is at 40% only.

d) Statistical analysis of individual groups at the 40-ng/die
administration level (unreported in this text) shows that no
significant difference exists between data obtained with non-
aged lab-contaminated soil and TCDD given in two solvent me-
dia out of three.

e) Two highly significant linear regressions can be determined
on solvent-borne TCDD and lab-contaminated soil treatment da-
ta sets, respectively. These regressions enable extrapolated
TCDD levels in liver to be estimated at 160 ng/die doses.-
Unlike the case for lab-contaminated soil, the value obtained
for the solvent-borne TCDD set appears to be significantly
higher than the Seveso soil value.

In summarizing, it may be said that, in the rabbit, uptake of
soil-borne TCDD appears to be lower than that of solvent-borne
TCDD. Differences in uptake are more evident at higher doses of
TCDD.
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TABLE I - Recoveries of analytical procedures

Item

Multilayer column
Alumina column
TCDD-added soil
TCDD-added soil (aged)
TCDD(C137)S added to soil

TCDD(C137), added to liver

No. of data

67

22

19

16

28

57

Recovery %

96 ±

94 ±

94 ±

92 ±

94 ±

80 ±

10

5

14

8
6

10

TABLE II -TCDD levels in rabbit liver after 7-day treatment

TCDD
ng/die'

20

40

80

160

Vehicle No- ?frabbits

Acetone-oil
Lab-contaminated soil
Alcohol or acetone-oil
Lab-contaminated soil
Alcohol
Lab-contaminated soil
Seveso soil
Seveso soil

5
7
16
13
5
10
7
7

TCDD(ppb) in the liver
x ± a Conf.int.(99%)

0.26 ± 0.07
0.26 ± 0.08

1.1 ± 0.3
0.81 ± 0.31

2.7 ± 0.5
1.5 ± 0.2
0.88 ± 0.28

2.2 ± 1.0

0.12
0.15

0.94
0.54

1.7
1.3
0.48

0.84

- 0.40
- 0.37

- 1.3
- 1.1

- 3.8
- 1.8
- 1.3

- 3.5

TABLE III - Statistical evaluation of the bioavailabili
TCDD versus TCDD in solution (bioavailabil i

ty of soil -borne
ity: 100%)

TCDD T. Group difference Relative decrease, %
ng/die ltem meaningfulness x Conf .int. (99%)

20
40
80
80

Lab-contaminated soil Not significant
Lab-contaminated soil
Lab-contaminated soil

Seveso soil

P <
P <
P <

.01

.01

.01

29
44
68

5.0
19

40

- 53
- 68
- 95
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