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@ MANUFACTURING CHEMISTS ASSOCIATION = &y

1825 CONNECTICUT AVENUE, N.W. WASHINGTON, D.C. 20008 (202) 483-6128

N
-",Q
September 30, 1975

TO0: Vinyl Chloride Technical Panel

Gentlemen:

In addition to the minutes of the September 9, 1975
meeting, enclosed, please find the following:

1. August 21 letter from Ralph Wands regarding the
proposed 1976 international conference on vinyl chloride,

2. "Biological Reactivity of PVC Dust" from "Nature,b "
vVol. 256, August 21, 1975.

3. Table 1 from NIOSH, August 27, 1975, on "Reported
Cases of Angiosarcoma of the Liver Among Vinyl Chloride
Polymerization Workers."

4, Cover page and abstract from EPA's “"Atmospheric
Oxidation of Chlorinated Ethylenes" by Bruce W. Gay, Jr.,
et al.

S. Description and cover page from OSHA pamphlet 2225
on Vinyl Chloride from their Job Health Hazard Series.

Under separate cover, please find Industrial BIO-TEST
Laboratories’' 23-Month Status Summary on "Chronic Vvapor
Inhalation Toxicity Study with Vinyl Chloride (Ethylene
Derived) in Albino Rats, Albino Mice and Golden Hamsters,"
September 23, 1975. An additional status report from IBT
on histopathology is expected shortly.

Sincerely,

Milton Freifeldi;

Project Manager
MF/etv

Attachments
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NATIONAL RESEARCH COUNCIL
ASSEMBLY OF LIFE SCIENCES

1101 Conutitution Avenwe  Washington, D. C. 20418

ADVISORY CENTER ON TOXICOLOGY 21 August 1975
oD 3896751

Mr. Albert C., Clark

Vice President

Technical Director

Manufacturing Chemists Association, Inc.
1825 Connecticut Avenue, N.W,.
Washington, DC 20009

Dear Mr. Clark:

. You are cordially invited to participate in a new program of the NRC
Committee on Toxicology. The Coumittee plans to launch a major long-term
program to foster the prompt, world-wide exchange of information on the health
aspects of vinyl chloride and other compounds having similar biological or
physicochemical properties. The initial effort will include an international
meeting on current research. We expect it to be sponsored by one or more
U.S. organizations and the Instituto di Oncologia e Centro Tumori of the
University of Bologna, ltaly. We plan to hold this meeting in the next 6-9
months. There will also be a series of frequent mailings of current reports
and publications which we will also submit to the Toxicology Information Pro=
gram of the National Library of Medicine. ‘

We would appreciate your assistance by supplying us with names, addresses,
and telephone numbers of anyome in your organization having an active, scientific
interest in the program. Suggestions of persons outside your organization will
also be appreciated.

This project was approved by the Governing Board of the NRC on August 9,
1975. We have been assured of funding for this program and expect the contract
negotiations to be completed shortly. In the meantime, we would be glad to
receive your comments, suggestions, and contributions related to this information
exchange program.

Cordially yours,

R P - g
. s 7 .‘c,/':.é 41.4.

e s
R B
. o

Ralph C. Wands, Director
Advigory Center on Toxicology

RCW :vvh
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regrowth) of a penipheral nerv  uds to a remarkable over-
aroduction of Schwann cells in the distal nerve stump reaching
2 point ar which these cells are applied in multiple layers around
exch single axon. Also, in crush lesions of the abnormal
.-eripberal nerve roots of dystrophic mice, where u paucity of
Schwann cells and myelin segments provides much less degen-
crating materiul than in normal nerve, an increuse in the
number of myelin segments and, presumably, Schwann cells is
induged by crush injury?. The importance of the axon in
erovohing Schwann cel) proliferation is also indicated by
observalicns, on the proximat stiump of severed or ¢rushed
sciatic nerve, that prolideeation  occurs  independently  of
widespread nerve fibre ar myelin degeneration and in con-
dittons in w hich nerve regencration is most actively occurring™,

Our abservation of the axon-8Schwann cell interuction result-
g in mitogenesis illustrates one use ol cultures containing
cither *pure’ Schwann ¢ell popalations or bare neurite pre-
parations. These preparations mity be useful in further analysis
ol the imeraction between neurne and Schwann cell, as well
as in studies of the basic properues of the Schwann cell itself,

This work wis supporied by the National Multiple
Sclerosis Sogtety.

PaTRICK M. WooD
Ricrarn P. BuNnce

Departinent of Anatomy,
Washington University Scheol of Medicine,
St Louis, Missouri 63110

Revetved May 22; accenced June 16, 1975,
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Biological reactivity of PVC dust

“ONCERN has been expressed about the biological potential of
acivvinyl chloride (PVC) and its associated monomer vinyl
chioride monomer (VCM):. During the industrial processing
A PVC. workers can be exposed to varying quantities of this
material in the form of a dust. At the present time, however,
there is little detailed biological or biochemical informittion on
“he ctfects of inhaled or ingested PVC, or on the reactivity of
this dust material. The biological reactivity of other dusts
i~ilica, asbestost have been studicd by a haemolysis technique?
which is useful for assessing the degree of membrane-induced
damuge by a variety of 1oxic materials. Other in vitro screening
svstems using jung® and other cells' have also provided useful
information on structural and bitochemical changes induced by
particulate matter. Here we report on the haemolytic patential
of PY'C dust, comparison of which is made with the highh
haemolytic and biologically reuctive chrysotile asbestos A
tUICC standard reference sample) and the cffect of PVC on
wng fibrohlast cultures.

The haemolysis technique uset! hias been described in 'detail
previously?. The degree ol haemolysis was expressed as a
percentage of the totally lysed sampie und the results presented
as the means and ranges (if any) of, at least, quadruplicate
1ssavs. Two samples of PYC were tented (KM L and KM2) botn
of which were obtained asiinciv-divided dried powders which

ad been formed by siandard processing procedures for use in
‘abrication work.

The first sample (KM 1) was highly haemolytic at refativels
'ow concentrations, {00%, haemolysis (over 50 min) beim
whieved by patween 7.5 und 10mg of Just (Fig. 1) With increas
ing conventrations of PVC, haemolysis seems 10 be reduced
mut this effect is moest likely the result of some of the release:!
hacmoglobin bind ng 10 the dust. which is then spun down int °
the pelfet Sumple KA 2 PVC was found to be practically nor

Nature Vo, z.'*o August 21 1973
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Fig. 1 Hacmolysis by PVC dusts and chrysotile mbestos.
ua, Haemolytic potency of KM 1{: ) and KM 2 (@) PVC sampics
after 50 min; A. change in haemolysis with time by 7.5 mg sampics
of UICC chrysotile asbestos A (2) and KM 1 (@) PVC.
Briefly, a 1%, (+/v) suspension of packed rabbit eryihrocytes in
veranal huffered saline, pH 7.4, was used in all the experiments.
The incubation mixti re normally consisted of dust sample with
1 mi 1% erythrocyte suspension 3 ml veronal buifered saline.
After incubation and agitation for 50 min (or varying time inture
vals) at 37 C the samples were cenirifuged at 2.000 r.p.m. fur
20 min and the extinction of the supernatant read at 541 nm.
Controls consisting of a totally fysed sample {1 mi 1 %, erythrocyte
syspension -~ 3 ml water) and a fragility control (i ml1*°,
crythrocyte suspension -~ 3 ml serona! buffered saline) were-

treated identically in cach experiment.

haemolytic. A sample of 100 mg of KM 2 PV gave an equiva-
lcnt hacmolytic etfect to | mg of sample KM 1. The haemolytic
activity with time of a sample of KM 1 PVC (7.5 mg* was
compared with an equivalent mass of chrysotile asbestos A
(Fig. 15). It is eviden® that the asbestos is a faster haemolytic
agent, although total lysis is achizved by PVC after | h,
During the processing of ditfercnt forms of PVC, a variety

Fig. 2 Haemotysis by washed samples of KM | PVC dust (7.5
mg) and he resuiung supernatant fuids from these washings
compared with the haemolytic activity of the untreated dust
sample. KM 1 PVO 4, Untreated ; 6, washed once; ¢, washed
twice; o, washed rhres times: e, wash 1 f, warh 25 g, wash 3.

MOL
T

xu‘.\-—-
|
. mL !
: 0
!
. —
N A i
I Pl -
; o :
‘ : i ) ¢ } “
. X ) S S s
RSV 0001464




Nature Vol 288 Awgnss 2 1473

of asemts are used which could coniritniie '+~ the haemolytic
etieet of the dust. Therelfore, sumples (7.5 n KM 1 PvC
were washed once, twice and three limes (5 s euch wash, in
3 ml veronal bufTer on a whirlimix: followed by centrifugation,
2000 r.p.m. for 20 min) and the haemolylic potency of the
washed dust sampies and the supernatant fluid were compared
with the lytic potentiai of an untreated PVC sample (Fig. 2).
After a single wash, the haemolytic patency of KM 1 PVC s
reduced by over 607, and subsequent wuashes reduce the
activity of the dust even further. Thus the removal of some
surface-associated materiad, which must exist in a reasonably
soluble form, considerably reduces the hiotogical potency of
this PVC dust. 1t is also evident that tha, muaterial, once removed
from the dust surface end diluted out th solution. has very
limited haemolytic activity (Fig. 23

The effect of KM | PYC was studied on the levels of cell mat
DNA, RNA, protein and hydroxypraline {ussessmeny of
cotlagen) in lung tibrobiast cultures maintisined én virro for 24 d.
The methods of iselation and cell cubliure xnd the analyvses for
DNA, RNA protein and hyvdroxyproline hase been detailed
previousty¥-®, Before addition of ditferent concentrations of
KM 1 PVC (50-200 pg ml™ cufure medium or 0.5-2.0 mg
per culture) the dust sample was first washed in 2 balanced
sult solution containing antibiotics (see legend to Fig. 3). Other
methods of dust sterilisation theul, autoclaving, radiation)

— hl

: .,

> - -~ Hl)

- AN 2

P N T

= 10 T = 50,

= » It '

2 . N T £ | T S

.;.' |h‘?— \'_’,.6\_‘; = 40 ./ N

= . = 1

- : ! »

= Lo

z Ihl- / \RJ

z -

= H-I___ ——— 20 i e s e
1ll.| hJ] {r TIMI 2R

PV conentratisin
Lug per mi Culture Aredram)

!'\ C ik ) coneemration
Ly Ter ml culture meduon)

- 2N,

z i

: J.h-‘\ - T

; ' \!\:_"‘/'\\ - » L\\

Lok : ; L I

= i ¢ J.

j :.1‘- 1

= hRTH . . ———
v 10 - los 200

Py Cooomeentralion
omy per cutLure)

PV concentraties
g por cultur
f'iL:. 3 The cffect of different concentraiions of KM 1 PVC on
tuog fidrobilust cultures. 'Yhe PVC siunple was first washed with
an antibioue solution (penicitlin (100 units) sireptomycsn (100
ugl) in 1 mi) and then adided as a single tdose to 3-d-otd cultures (in
logarubnuc grawth), Cultures were mamtarned in 10 ml of 209
foctal bovine wrum plus Wayraouth's  medium containing
addrironal ascorpic acid®, changed twice weekly and removed for
analysis on Jday 24,

were not considered to be feasible and while the washing pro-
cedure unidoubtedly reduces the uhimy of this PVC sampie
10 damage ceil membrunes (Fig. 2) ribroblast cultures treated
with the dust all had lower levels of cell mat hydroxyproline
alier 24 d (Fig. 3), Some Nuctuation tn DNA levels was apparent
with diqurcm dust concentrations but 1he significance of these
is doubiful without further experimentation. There is little
~hange 1n the level of tutal protein or RNA in the PYC-treate!
cultures.

From these prebminary findings we conclude that certaw

forms of PVC dusts exhibit a high haemolytic potential because
of the presence of a readilt “ible. surface-associated agens.
Exposure to this type of + . dust may thus constitute an
additional health hazard becuuse of the increased biological
activity of the dust. Work is in progress (o determine the
nature of the haemolyticaliy-uctive agent by assessing a wide
range of PVC dusts of which compiete knowiedge has been
obtained of the chemicai processing. The possibility that VOM
is the active agent has been explored, but both samples tesied
were found to contain immeasursble amounts of VCM
(<1 p.p.m.). Neverthcless, the present study indicates that
the introduction of a washing procedure after the processing
of KM 1 PVC dust would ceruinly reduce or abolish the
haemolytic activity of this material.

We thank Miss Karen Mitcheli for assistance and two of
us (R.D. and P.M.H) thank the Medical Rescarch Council
for financial support.

R. 1. Rickarns
RasHMIBAL 4 Desas
P. M. Hexr
F. A, Ruse
Department of Biochemisrry,
University College, PO Bax 78,
Curdiff CF1 1 XL, UK

Reveived June 2: accepied July 14, 1973,
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Mechanism of induction of haemolytic
anaemia by phenylhydrazine

A comMpouNn with the eptical spectrum of a ferrihaemochrome
was produced when ferricvanide-oxidised phenylhydrazine wus
added 10 a solmion of ferrihacmaoglobint. The three tsomers of
methylphenyihydrazine similarly resulted in ferrihaemochromes,
but 4-hydrazinobenzeic acid did not® The induction of hae-
molytic anaemia by a substituted phenythydrazine was reluted
10 the reactivity of its onidised form with ferrihaemogiobin
to produce a ferrihacmochrome?-3, Further studies of the
reactian of oxidised arylhydrazine with ferrihaemoglobin have
established that the formation of a ferrihacmochrome-ike
product and the character of the optical spectrum ol this
product depend on the nature and position of substituents
on the benzene ring of phenylhydrazine.

Substituted phenylhydrazine hydrochlorides were obtained
from commercial sources or were synthesised by standard
procedures. Each compound was purified by recrystatlisation
from 2 N HCI or ethanol, and the sttucture and purity of the
recrystalliscd product were contirmed by its NMR spectrum,
infrared spectrum, melting point, and analyses for C, H. N,
and Ci. Oxyhaemoglobin solutions were deoxygenated by the
passage of axygen-free' nitrogen or helium, and the resulting
ferrohacmoglobin was oxidised 1o ferrihaemogiobin by the
addition of excess ferricyanide. To a solution of ferrihacmo-
globin in excess ferricyanide, a solution of arythydrasine
hydrochforide in water or ethanol was added, and the opuval
spectrum that resulted wus recorded with the Cary Model 17
instrument. The specira obtained with 3- and 4-chloropheny!-
hydrazine were similar 10 that previously reported wnh un-
substituted phenythydrazine!, The spectra obtained with
3.4- and 3.5ddichiorophenyihydrazine were distinguished by a
more prominent absorption band in the red than the others.
2-Chioro~ and 2,3-, 24-. and 2,5-dichlorophenyihydra’ine
resufted in spectra wirth a single broad maxymum at around
540-550 nm and without a band in the red. 2-6-Dichloropheny |-
hydrazine. 2,6-dimethyiphenylhydrazine, 2-hydrazinobenzoic
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TABLE 1

REPORTED CASES OF ANGIOfARCCMA OF THE LIVER AMONG
VINYL CHLORIDE POLTMERIZATION LORKERS

BIRTH
DATE

AUAITIEG
AVAITING
AWVAITING
AVALTING
AUATITING
AVATTING
AVALITIXNG
AVAITING
AWAITIXNG
AVALITING
00-00-28
00-00-26
07-26-31
06-24-30
09-04-30
04-28-25
01-01-32
04-15-24
06-03-11
AVATITING
u0-Gu-01
06-02-37
11-13-29
03~-14-20
12-23-15
C3-23-27

st VC
or PVC
EXPOSURE

DETAILS
DETAILLS
DETAILS
DETALLS
DETAILS
DETAILS
DETAILS
DETAILS
DETAILS
DETAILS
00-00-57
00-00-51
10-14-57
10-01-57
04-16-57
02-00-57
07-26-62
01-00-46
07-06-59
DETAILS
00-00-46
02-00-66
0n-00-57
G0-00~53
03-00-50
03-14-51

| D4
ANCGIO~
ARCOMA

00--00-73
00--00-66
09--25-70
03-19-68
07--00-74
07--00-74
03-00-75
02-18-67
01--08-75

12--00-72
03--00-74
12--13-72
07--10-75
12--20-71
02--23-70

REIRET T SONT IR . SR 'f‘t‘-{'}

"AGE
AT

DX

-n

YRS TOT
lsc EXP YRS
To DX EX?
16 t6
15 15
13 12
11 11
17 11
-17 12
13 12
21 19
15 12
26 20
9 4
15 : 6
22 21
22 21
15 i3

w2 b R )

~oma, an

niosn
August 27,

DATE OF
DEATH

00-00-74
00-03-%5
12-14-71
01-25-69
11-25-74
ALIVE

01-09-75
02~19-57
01-24-75

12--45-72
12-24-24
12-03-72
07-19-75
01-04-72
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L9%1000 ASY

COUNLRY

United
United
United
United
Unitcd
United
United
tnired
United
United
United
United
United
United
United
tinited
United
Yugosla
Yugosla

Total Reporteld Cases = 45
Medien Valu
17 u.S.
17 ¢
34 Tota

States
States
States
States
States
States
States
States
States
States
States
States

Statces’

States
States
States
States
via
via

CASZ
.v:

0l=
02#
03
0L*
03=
06*
Q7%
Q5=
Qo
10%
11
12%
15+
HEE
17=
18%
19

0i*
02>

v

-

TALLE I (coatini )

REYORLED CASES OF ANGIOSARCOIN OF Tuk LIVER AMULS

BIRTH
DAYE

10-17-23
08-19-33
05-25-15
01-15-24
01-25-12

. 00-00-29

05-03-22
05-06-20
11-68-31
08-16-13
05-27-09
11-17-18

- 12-01-21

11-C5-27
05-64-31
04~22-23
00-00-15
04-05-14
11-15-31

lst VC
or PVC
EX20SURE

12-09-48
11-15-55

- 11-28-45

07-06-52
06-19-44
01-17-62

- 08-00-44

10-07-46
09-09-54
06-12-51
10-14-46
09-13-49
08-10-44
05-58-57
£3-22~55
00- 00-54
09-0C-43
00-00-53
00--06-50

DX
AN3IO-

[ sla A
ARCOL

03-03-73
05-00-70
12-19-73
08-19-67
04-05-64 °
02-00-74
00-00-68
08-00-61
03-01-74
€5-00-68
03-00~-790
05-02-69
05-00-74
C;-50-£9
16-11-74
00-00-75
06-19-75
04-08-73
07-12-73

* Indicates nicroscoplcally confirmed anpicszrcosa of the liver.

00" Indicates uaknotm data.
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AGE
AT
DX

49
38
58
43
52
45
45
41
43
55
61
50

VINYL CHLORIDE POLCMIRIZATION WORIERS

YRS
st E¥P
TO DX

22
14
28
15
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12
24
15
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17
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20
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17
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32
20
23
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P77 PN

03-03-73
09-28-71

12-19-73

01-07-58%
04-09-£4
07-24-75
03-23-48
03-29-1,1
03-09-75
05-10-62
03~16-70
05-n2--69
07-04-7F4
03-27-5%
ALTVE

ALIVE

ALIVE

04-G3-73
07-12-73
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\ . ATMOSPHERIC OXIDATION OF CHLORINATED ETHYLENES

by

*

Bruce W. Gay, Jr.
Philip L. Hanst
Joscph J. Bufalini
Richard C. Noonan

-

Environmental Protection Agency
Environmental Science Research Laboratory
Atmospheric Chemistry and Physics Division
Research Triangle Park, N.C.
27711

RSV 0001464

.’




ABSTRACT

Ethylene and chlorinated ethylenes were photooxidized in air in
the presence of nitrogen dioxide with ultraviolet light. Analyses
were performed by long-path infrared spectroscopy, wet chemical,
and chemiluminescent procedures. Reactivities of the ethylene com-
pounds fall in this decreasing order: 1,l-dichlorocthylene > 1,2~
dichloroethylene-trichloroethylene > ethylene > vinyl chloride >>
tetrachloroethylenc. Reaction sequence involves photolysis of ni-
trogen dioxide, formation of ozone, conversion of the olefinic com-
pounds to a highly-oxygenated intermediate, attack by the inter-
mediate on olefin and nitric oxide molecules, formation of trans-
itory epoxides, and rearrangement of epoxides through chlorine atom
movement to yield chlorinated acetaldehyde or chlorinated acetyl
chloride. The chlorinated aldehyes are further oxidized to more
stable final products, including a small yield of chlorinated peroxy-
acetyl nitrates.’
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