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inducticn ef angliosarcenma

in ras=s oxnosed to various levels of vinel chlorife (V(C)

% wecole relative to rats was used 0

ten higsransicrned frem VC

¢3tinmace tho dosSe oI ©nho CJfCiRQf..

predictod to occur in a recently reoported erideniological

Lincar

cohort of 9677 workurs whereas 5 have cczurred.

. -oX .
Risk = 1-C , where

models and that basced on tne eguation,

» = dose, dec not appedr as reliable. For an 8-hr day, 3

Jwoek, 35-vr time-welghtod-averace axposure of 1 pem,

ctud incidance of hepatic aagiosarcoma using the
-8
probit avdel is 1.5x10 7.
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ANGLOSARCOMA 1IN YINTL CHLORITT WOPRREDRS 1.5

OT rats (Malton:i and

JoRnson, 1974;

Wit
Numercuas stucdlies in racs
wihich is responsible for
a reaacive metabolize

7%; Baroin,

is
wleh HMichacelis-*oncen kine

1) v = V. S5,/Rr + 5
m 1

anabe, et al, 1976a, 1976b, and 197¢c and Bclt ot iﬁ

1975). In this euuation, v and Vn arc velocity

3

and maximun

clocity, respectively, for tho bictransformation ol VC

exprossed as g equivalents VC metabolized daily. S

arce the concentration of VC being inhaled anc

3 i

¥

constant cxpreseed as ng VC/O ailr, raspectively.

Ctilizing the foregoing information, Gehring, 2t al (1978)

ravealed a good correlation between the probit percent
of angiosarcoma in rats exposed to varying concen-

ey

traciocns of VC, 4 hr daily, and the amount of vinyl chloride

i L5 PFRIDICTE

GCl0L S%®Y




corr-alation
4 s

lnadasoicn oL

tiop yproduct o

092101 S%Yy

izing that the
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to body suriac : L 2l
ancunt of VC otra: mod eaczive
mass eguivalent basis

1875 wao’hs:
8'.)0\}, "

vV .a/8 hr

tilising this relaticnship tcorother cregolng problit
it was dotermined that incidence of hepatic anglio-

oguation,

sarcoma in workers exscesed to 200 pom should be approxinateoly

1%. This incidence is 50-fold nigher than that experienced

(Fex and Celliecr, 1977). Vvaricus plausible explanations were

put forth to cxplain this difference iacluding cater

soanitivity of latency for develorment

as v decroases,

One slausible explanaticn not mentioned was that in worker

popelations studied to-date, niny were oNLosdd tor on.

fractions of their working life. Furthermore, for some, the




available is a cempreosansive onilfemiciogical study

Chilzor
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dncitled, "Zridenmiclogical Study of vine

Final Rewpcrz". In this study, reasonably detailed inicrmation

on 10,173 werkers has been obsained for duraticon of exvosure

bean used for compariscn of their relianidity {or predictl

e

the incidence being experienced by workers exzosed to vinyl

192101 Spy

Frepared £or Manufacturing Chemists Assoclation, 1825
Connecticut Avenue, N.W., Washington, D.C. 20009, Preparced
by Duuitable Envircnmental Health, Inc., 6000 Executive
Blvd, Suite 308, Rocuville, Maryland 20852, January 1978.
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I'our radels weroe salocicd o

analvze their reliabilizy for

calcalating the incidence of hopatic angiosiaccoma 1r rats as

functira of .gVC equivalerts met-abelized darls by

ra<g oxgousad

4 .5 days/weer £or one vear. These ncdels wore as

felliuw:
A) Frobit %

Prohit 3%

a + b(v)

-2
-1,43+0.339 x 10 " (V)

Linear Forced through 0O
bv

0.3565 x 10" 2 (v)

Onc-Hit Model (Cancer Assessment Group, National
Cancer Institute)
g = l_G-J(V)
¢« 1-oxp(-0.38 x 1077 v) ) 100

The constants given for the precedimg nedels were wartermined
by linear regression analysis and reprascent the best £it of
the data for the incidence of hepatic angiosar:ard VQrsus
the amcunt of VC metabolized daily in rats exposed to

different concentrations of VC (sce Gehring, et al, 1978) .




The data uswil to derive ch2 ceonstanss are given in Table 1.

- - - - e w ~
r tha greuns ¢ rats eoxzosaed to

different concentracvions »f VC wore caleculanad, Those

All feour models overrredict the inrcidence of hesatic angio-
sarcema in rats cewxposed to 19,000 pom VC.
mortalicy unrelated

because this expesure caused excessive

to develorment of angiosarccaa.

LY

With respeoct to the sredictod versus experimencal lncidlence

.

of heratic angliosarconma experilenced by grouss ol

to the remaining conceniracions of V¢, nona ol the four medels
is uncguivocally more reliazle than any ot:
cf the fcur models represents adoguace
Since no clear preference is discernible, all four models will

be used to predict the incidence of hepatic angicesarcemy

cxperienced or to be experienced by workers exposoed to VC.
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TABLE 1 - PREDICTED TILCIDLENCE OF ANGIOSARCOMA Til PATS EXPOSED TO VINYL CHLORIDE USING
VAR [OUs HODULS VERSUS DOSE (v,i.g VC HMETAROLIZED T'ER DAY) COMPARND TO
EXDPERINENTAL RITSFULTS

nrposure Dose Expecimental? Predicted 27 —
__jum vV, ayg/dayT g Hodel HModel B Model C Hodel D
16,000 5521 . 14.8 (9/61) 19.8 20.0 13.7 18.9
G, 000 5102 21.7 (13/60) 19.3 20.5 19.3 15.6
2,500 5030 22,0 (13/59) 17.9 lg.1 17.9 17 .4
| 560 3413 11.9 (7/59) 12.1 11.8 12.2 12.2
:S 250 2435 6.8 {4/59) 8.1 8.0 3.7 8.8
50 739 1.7 (1/99)- .4 1.4 2.6 2.8
al From Maltoni and Lefemine (1975)
L) Calculated from eguation v = SZEEEE:E${4+h;1n;/$;“q/2) » where
S = 2.56{(uq/ppn/L) x Exposure, ppm; sce Gehring, ot al, 1978.
<) model A, Probit T = -1.625+1.543 T.ag {Dosc); Model B, % = -1.48+0.389 x 10 {Duse);

Model C, % = 0.3565 x 1072 (Dose); Hodel D, % ={ 1-(1‘5'5“105“}}100 where 2 = 0.38 x 10~

J
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TABLE 2 - INCIDEHCE OF ANGIOSARCOMA IN 9677 WCRKMEN EXPOSED T0O VINYL CIII_.ORIDEa

Duration of Mear Exposurp Fraction of Obsorved

. R e . LoD . . X
Population hEposure,Vrs Duration,Yvs Viorking Lifce ILnglosarcomnas

5

1384 (0.31)¢ ¢a 2 0.06 1

{18 Yrs)
2339 (0.27: 5-9 7 0.20 0

946 {0.54) 12 .34 (L5 & 23 ¥Yrs)

10067 17 .49 (18 & 19 Yrs)
N7 22 .63

324 : 21 .77

From "Epddemioloqgical Study of Vinyl Chloride VMorkers™, Final Report
Janaary 1978, proepared by Fquitable Environmenbtal Health, Iee., Rocrville, HMB,
for Manulacturing Chemists Association, Washington, DC.

Aasuned mean horation of  expooar..
Mean duration of csposure divided Ly 35 vears,

Fractiun ot potulalion incurring Livst exposuare 15 or more yoears priov
Lo study.

Duratiovn hLetwoon [irst cexposure andd diagnosis,




TABLE 3

= AVERACGE THEORETUICAL RAT
PRODUCTS RECEIVED BY A 70 K6 AN

CHLORIDE FOR VARIOUS

R&S 101275

EQUIVALENT DAILY DOSES OF BIOTRALSFOIDMATION
EXPOSED 'y 200 OR
VRACTIONS OF Al

PpovViIiavl,
ASSEUMED 35-YEAR WOWKING LIFL

Hoan Fuposure
Daration,

Fraction of
Venrriing

g/8he o Sug/T

0.

G.

06

{Fraction ol wourking life)

v, ng/8 hr Averayged over

{1

5010 2N

60 38
200 125
341 213
491 306
G631 394
771 g1
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TABLE 4 - PREDICTED RUMUBER OF ANGIOSARCONMAS 1U WORKMEN EXPOSED TO 500 OR 200 PFM VIUYL CHLORIDE
8 HOURS/DAY, 5 DAYS/WEEK FOR VARIOUS FRACTIONS OF A 35-YEAR WORKING LIFE VENSUS THE
wWURBERS OBSERVED USIKNG UIO'J.'I’AL\‘SFOIL'-U\TION MID ANGLOSARCOMA IMCIDENCE DATA FROM RATS AND
FOUR MOCLELS FOR EXTRAPOLATION

. . h
Angjosarcounas Predicbed

AN LOBarcomas __Hudel_g_ o tHdel B _ o deded o __ddel b

Population Observead 500 21) 5090 200 500 200 500 200

13184 1 0.2 0.0 0 0 3.4 5.9 1¢.0 6.3

2339 U 2.4 0.9 0 0 16.7 10.4 7.7 11.1

94 2 3.0 1.1 0 u 11.5 7.2 12.1 7.6

\ 1007 2 6.8 2.7 1.0 0 17.6 11.0 18.6 11.7

o 677 0 7.2 3.0 6.6 0.3 15.2 9.5 5.0 10.1

I dzd 0 4.9 2.1 4.9 1.3 2.9 5.0 9.4 5.9
9077 5 25 Ltu 10 2 7Y 50 84 53

a) Cbsaerved nunmboer of angiosarcomas from "Epidemiolooical Study of vin -l Chiloride Workors",

Final neport Janaary 1978, prepared by Eguitable Enviromsental Health, Inc., Rockville, HB,
{or Hanufacturing Chomists Association, Wasbington, DC.
b) Model A, Probit To= -1.025+1.543 Log (Done); Model B, 1 = -1.4840.388 = 10—2{Losc]:

1
L

- -7 (dos . ~—d
Medel €, % o= €.3565 x 1672 (ose); kodel b, 1 = {1 -@7F(¢ose] } 100 wiere & = 0.38 x 1577,

The constants in these Hodels were obtained usine the biotransformation and angiosarcoma

incidence data for rats exposced to vinyl chloride, Gehrirng, gt al (1973).
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Talllde

S - PREDICTED TLCIDIIICE OF AGTOSARCOMA 1IN WORKMEND EAPOSED T0 1 PPM
VINTL CHLONRLIDE 8 BOURS/DRY, 5 DAYS/WEEK FOR 35 YEARS USILG
l!lO‘l'I!F\.‘I:‘j["()ltl-ll\'l'[UN ARD HAdGLOGARCOMN ILCLIULLOCE DATA FROM STUDLLS
1 RATS .

Probit % or Logavithm Probability

1.5 » 107% or 1.5/100,000, 00y

Lincar ot Forcoed Through Qrigin

tone predicted below cxpusures of Y8.7 pem.

Lincar Forcoed Throuigh Origin

1.7 x 1072 or 1.7/10,000 or 177/1,0060,0G00

!
One tlit (CAG)

-2
il.8y = 10 7, or 1.9/10,0.,0 «r 189/1,000,00%3

ot equivalenl daily dose of biotranasformation products roceeived
vorknen exposed for 3 hours Lo L ooia vingl chloride is:
167, e = 2LF

S i e "L e 2L e : R '.'.. i hr
M bLUGGg/ et 2 & SIS FER
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