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THE UNIVERSITY OF NORTH CAROLINA

AT
The School of Public Health CHAPEL HILL The University of North Carolina at Chapel Hill
Department of CB# 7400, Roscnau Hall
Environmental Sciences and Engincering Chapel Hill, N.C. 27599-7400
June 6, 1995

Dr. Hasmukh C. Shah

Manager, Vinyl Chloride Panel
Chemical Manufacturers Association
2501 M Street, NW

Washington, D.C. 20037

Dear Dr. Shah:

Dr. Jim Knaak asked me to write to. you with a proposal for additional studies on vinyl
chloride research that I would be interested in conducting in collaboration with the CMA. 1 FAXed
Jim a copy of this and he will bring it to your meeting this week. I am sending you a copy by FAX
and by Federal Express, so that you have a hard copy for the meeting. If you have any questions,
please give me a call. Thank you for your continued interest in our research.

- Sincerely,

- ' /..Q’.

James A.‘chnberg, D.V.M.,, Ph.D.
Director, Curriculum in Toxicology -
Professor, Environmental Sciences and
Engineering, and Pathology
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PROPOSED STUDIES ON VINYL CHL.ORIDE

James A. Swenberg, D.V.M,, Ph.D.
University of North Carolina
June 5, 1995

Listed below is a series of studies on the formation and repair of DNA adducts induced by
vinyl chloride (VC) that will provide molecular dosimetry information relevant to risk assessment.
These studics would be conducted in a manner that will complement the two generation reproductive
and developmental toxicity studies currently being planned.

Presently, we have data showing that preweanling rats are more susceptible than adults to VC
carcinogenesis, that preweanlings develop 3-fold greater numbers of VC DNA adducts, and that
preweanlings have 3-fold higher expression of CYP 2E. The adduct and carcinogenesis data are all
from "high" exposures of ~500 ppm. No information exists on lower exposures. By adding
additional animals to the reproductive and developmental toxicity studies, we could assess the effect
of exposure concentration on the molecular dose of ethenoguanine, the primary promutagenic DNA
adduct of VC in adult and preweanling rats. Experimental design: 5 adult + 5 preweanling rats per
dose (4 doses, including controls). The projected cost is $10,000.

. :0n x Time Studi

No information on C x T and VC molecular dosimetry are available. Such information would
assist in extrapolating risks for brief exposure from carcinogenesis data. While I do.not know what
exposure concentrations will be used in the reproductive and developmental toxicity studies, several
Cx T groups could be constructed to examine this issue. For example, 1000 ppm x 1 hour, versus
500 ppm x 2 hours, versus 250 ppm x 4 hours, versus 100 ppm x 10 hours. Again, 5 adults and 5
preweanling rats per group would provide a reasoriable number of samples. It would also be possible

to compare naive versus pre-exposed rats. Project cost would be $10,000-20,000.
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Understanding why VC targets the endothelial cell for its carcinogenic effect is critical to
proper risk assessment. We have preliminary data on ethenoguanine adducts in vinyl fluoride-
exposed rats (2500 ppm, 6 hr/day, 5 days/wk, 4 wks) that shows that the number of adducts is ~10-
fold higher in NPC than hcpatocytcs It is of great interest to determine if important differences exist
between adults and preweanling rats, and between high and low exposures. I would propose using
a one week exposure to the four exposure groups investigated above under dose-response in adult
and preweanling rats. DNA adducts would be measured at the end of the exposure and 3, 7 and 14
days post exposure (4 doses, 2 ages, 4 times, 3 tissue/cells = 96 samples). In addition, the expression
of the major DNA repair pathway, N-methylpurine-DNA glycosylase (MPG) would be examined in
NPC and hepatocytes from these animals., The cost of this study would be $40,000.

When I met with the CMA Vinyl Chloride Panel, I requested that you consider having

[¥C,]-VC synthesized so that studies on the formation and repair of VC-induced DNA adducts could
be studied relative to those adducts formed endogenously. I believe that these studies will critically
impact on any risk assessment on accidental exposures. There are many studies that could be done. -
First, the number of adducts formed by [C,]-VC needs to be determined at several exposure
concentrations to identify the molecular dose of induced versus endogenous adducts. I propose that

closed chamber exposures to 500, 250, 100, 50, 25, 10, 5, 2.5, 1 and 0 ppm ( 5 rats, 6 hrs) be used.
The cost of this portion is $35,000 and CMA supplies the [*C,]-VC.

Next, I would examine the rate of repair of ['*C,]-VC induced DNA adducts in a high, mid
and low exposure group (3 concentrations x 5 rats x 4 times). These same animals would be housed
in metabolism cages during the post exposure holding periods so that urine could bc-collectcd. The
urine would be analyzed for endogenous and induced DNA adducts that had been \repaircd by the
MPG pathway. In addition, it may be possible to identify and quantitate [*C,}-VC metabolites in the
urine using NMR. Drs. Fennell and Sumner at CIIT would be possible collaborators on this. The
cost of this would be $40,000.
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HPRT Mutations in VC LM VC Worker

As part of our Superfund grant we are determining the HPRT mutation frequency and
mutational spectra in workers in the vinyl chloride plants of France. The cohort contains over 400
workers, some of who were exposed to high concentrations of VC prior to 1974, Of these workers,
some have markedly elevated rumbers of mutations, while others have no increase. We are
determining the molecular nature of these mutations and examining possible factors involved in
differences in inter-individual variability including MPG expression and GST and CYP 2E1
genotyping. We would like to be able to compare the human data with an in vive animal model. To
this extent, we would like to have B6C3F1 mice exposed to the highest concentration of VC (500 -
1000 ppm) that you are using in the reproductive and developmental toxicity studies for ~8 weeks.
We could go with as little as 4 weeks, but feel that the longer time would increase the number of
mutants available for molecular analysis. The test animal would be 3 weeks old at the beginning of
exposure. A total of 48 exposed and 24 control mice would be used. The mice would be shipped
to UNC in groups of 12 exposed and 6 controls at 2, 4, 6 and 8 weeks post exposure, where we
would isolate the HPRT mutants and conduct the molecular analyses of the type of mutations that
were present. We have comparable data on human cells in culture exposed to VC, chloroethylene
oxide (CEO) and chloroacetaldehyde. The cost of the HPRT analyses for this experiment would be
$27,000.

Human endothelial cells are now commercially available. These cells could be used to

compare the formation and repair of VC DNA adducts in human versus rat endothelial cells. We

would expose endothelial cells to CEO or VC and determine the number of ethenoguanine,

ethenocytidine and ethenoadenine DNA adducts at various times after exposure. In addition, the

expression of MPG would be quantified. One reason that this experiment is important is that human -

angiosarcomas arising in VC workers have shown p53 mutations at AT base pairs, whereas,
ethenoadenine adducts appear to be rapidly repaired in rodent liver, but ethenoguanine adducts

accumulate. Therefore, we would expect that most mutations would occur at GC base pairs. By
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comparing both the molecular dose of DNA adducts and the expression of MPG in human versus
rodent cells, we will better understand the cause of this difference and be able to select the most
appropriate biomarker for humans. The cost of this research would be $13,000.

- Budget
The total budget for these studies is $175,000 -185,000. In addition, the CMA would need
to cover the costs of animals, exposures and the synthesis of [*C,]-VC. The studies would be
conducted over a two year time frame and could begin as soon as the project is funded. The research
can be provided as a gift, with no overhead, or as a grant, with 44.5% overhead. If you select the
latter, I will need to submit a formal proposal once we have finalized the research program.
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DEVELOPMENTAL AND REPRODUCTIVE TOXICITY EVALUTATIONm

Ay 5y 7(:,}5
‘ﬁm; ) £ (R‘;-”'PS -

P{:OPOSITION 65 PRIORITY LIST - CANDIDATE AGENTS UNDER CONSIDERATION FOR

$3f3s

_ Namse of Agent CASYV | Levaiof Toxicologica) | Levelof Exposurs | Privsity Status - DART
: - Cancemn - . Goncem '
Acrylamide ~ 16061 High Mediuni- High
Akdsin o~ 309002 High_ Low Medlun
1.3-Bitadlené e 106990 Medium Modium Medium
Carhamazeping L 385067308 High _Low Medium
Carbon leirachiodide _’“ 55235 Medium Medlum Mediim
Chlordane ? ‘ 57749 High tow .. \ Medium 1
) & 50293 . High Medism High "
Ethylene dibmmide : 106934 | . High Low Medum
Fonmaldehyde - 50000 Low -_High Medium
Heptachior B 78448 High ~ Low Megdium
Methylene chisiide : 75082 : l.g_tg - Kigh: Kiedians. 3
Progssterong 57830 . High Low Mediumm
24,5-T, bulyl ester 93708 Low Low . Low
Trichloroethylens . -_18018 Medium tiigh High
Vinyl chloride ' 75014 Medlum Medlum Medium

(1) Pelosity chemicals from Donald, JM, Monsairat, LG, Hooper, K, Book, SA and Chemoff, GF (1982). Piioriizing candidate
seproductive/developmental toxicanis o evsluation.. Reprod Toxicol 6:08-108.

{2) The evaluation of he ievel ol 1oxicolegi

cal'concem Is based on secondary sources {dalabases and soviews). it is IXely that data exist which have not

béea consklered in the evahialion. Ia a more detailed review, additional date may be found that will alles the assigned "laval of toxicalogic concem®™.
Consequently, 8 Tow” or "medium" leve} of loxicologic concern should nol be interpreled {0 medn that the chizmical has fittie or no polenlial to cause

reprodudiive or developmental effects,

(3) Would also include consideration of major melabaliles and bre
(4) Progesterone is intentionally used as a condvaveplive. Unintentional exposures are belleved to be |

s

akdown peoducts such as DDE (CAS # 72558) and DDD (CAS #.72548).

Past-Nt” brand fax transmittal memo 7673 , tolpagess 4|
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HEAST TABLE 3: CARCINOGENICITY Narch Y99S

[S40PE FACWGR) P53 RIS

. | EXPERTNENT 1ERGTH A ORAL  IMRAMLATION  OAAL  TMMALATION REFERDEMCE
CRENICAL ROUTE  SPECIES  TARGEY TANCER CROUP} (oglky/day) ' (syfte/dayy' (/) (ugfou my?
ﬁiﬁ?L. —_— .m.- - - ] - - _—_——ow7-§-:—01<--4:—-- - . . . e PR - [ VT —— . -~
QRAL: DIEY 2001 DATS A 19640 5.4E-5 010368
WAT WG TUMORS
uveR TUNCRS

ORAL CSLOPE] COMAENT: UMDER REWIEW, MUNZER SUMJECT ¥D CHANGE.

IBHALATIOA: 1 YEAR 3.0g-1 8.4E-5 C10087
JUNERMETTENT .
RAT LIVER PUMDRS

TUEALATION [SLOPE] CON®NT: SEE APPENDIX A-11, DOSE CURVERSIONS G MEAST.
PHHALATION OEIT RISK] COMENT: UWDER BEVIEW, MUNBER SUBJECT TO CRANGE.
GENERAL OOMMENT: THE HOST RECEMTLY REVIEWED CUMNTITATEVE FOXICITY VRMLLES LISTED KERE APPEAR NN EPA SOCIMENTS PORLISHER 1N 1984 AND 1965, USE
DF YHESE VALUES O AN INYERIN BASIS WAS VALIDATED BY CRAVE (84/85/90). THE ASEKCY 1S AUARE YHAT TRESE VALUES DO KOT THCORPORRYE CCNSADERASLE
INFORMATION THAT IS N0 AVAILABLE. VHE OFFECE OF WEALTN AXD EMVIRONRMENTAL ASSESSHENT'S POSTTION IS TMAT VHESE TONICIVY VALUES %0 ROT REFLECT
STATE-OF-TRE-ARY . SCIERTE FOR VINYL CHLORIDE. EPA B0 HAS IDIVIOWL ANIMAL BATA, NOT AVAILABLE WEES THE ORAL UNIT RISK WAS CALOULATED, THAY
HAY NFLUENCE THES VALBE. ADDITIONAL INFORMATION WNAT NAY SE FACTOAED JMTO & REVISED GUANTITATIVE WKICITY YALUE TUCLIDES UATA ON IWCREASSD
SENSITSVITY CESERVED 1N YOUNG ANIMRLS AND DATA O METABOLEISH/PEARMACOKINETICS. A UNIT 13K FOR AIR JEAY CONSIDERS ENFORMATION ON YOUNG AG:
EXPOSURE INCREASES THE RISK (J.E., LOWERS THE RISK SPECIFIC ODSEY 8Y AT LEXAST 3-F0iD. TEE CONSIDERATION OF METAGOLISH PEARMACOCINENICS WILL
FURTHER INCREASE TEE R1SK. ONE UMPLRLISHED PUYSICEOGICALLY-BASED PHARHACOKENEYIC BODEL PREDICTION RESURLTS IN A ‘lfﬂ-fﬂb INEREASED RISK.

Imss, au-';utm RISK INFORMATEON SYSTER IS UPDATED WOMTSLY. FURTHER um.cu: IRIS USER SUPPCRT: {513) 569-T254. 3'

Rl T

-

d

R DN B B

I s}

i

o=

—

e

e

o —




