g2\

“Learn fram the beasts the physic of the field”

G0svEl SBY

Alexander Pope

© PHARMACOLOGIST

Founded by Chauncey D. Leake — 1859

Volurne 1.8 — Number 2
Fall, 1976

Abstracts of Papers for the Fall Meeting
August 15-19, 1978, Tulane University
New Orleans, Louisiana

American Society for Pharmacology and Experimental Therapeutics 9650 Rockville Pike, Bethesda, Maryland 20014




90StvEl SBYH
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INHALATION TOXICITY OF VINYL CHLORIDE (VC) OR VI'NYL!DC:E
CHLORIDEZ (VDC) IN RATS AND MICE. €. 0. Lew, [, €, Bvimdar(,*
V, 3, House ,* P. J. Perers,* J. S, Yonds, wnd B, L. Divon.
Midwest Rescarch Inscicucte, Kansas Cigy, M) 64110, aad Nael,
Inst. of Environ. Healch Sci., NIK, Researeh Triangle Part.
NC 27709,

Exposure to VO at levels of 250 up to 30,300 ppo for i,
ronths vas reported to cause tumars of the siein, lung, bu
‘ltver and/or mameary gland In rats or mice (Canccr Ress 2.
516, 1971; Lincel=Rend. Sc. Fs. Mat. enac. 3651, 1974). In
the presens scudy, racs of boch sexes exposed to 30, 250, or
1,000 ppm of VC, 6 hr/day, 5 days/week, for up to 6 conths
did mor show any significant adverse effects including velghc
gain, varieus clinical laboracory data, chromosome analysls,
or pathologle lesions. In coacras:z, mice exposed to VG de=
veloped bronchiolar adenoma in 2 conths and mammary gland
carcinoma with pulewnary mecastasis {n 6 monchs. The cargi-
nogenic effect appeared to be dose relaced. The bronghialar
adenona vas also observed in mice exposed to VEC at 35 ppm
for § sonths. Kavevar, thao carcinogenic effect of VOC vas
questionable. (Supported by Concract No. NLEHS-NOL-£5-2-2084.)

-
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ALDRIN TOXICITY IN MAMMALIAN CELLS, D. P. DaVore*, M, A,
Sheridsn~, J. §. Pitran*, and T. B, Mutson® (arCi; R. 1.
rreudentRaT) I BattelTe, Columbys Laboratories, Calumbys,
Chio 43201.

Suspension cultures of Hela cells were used to expand pre-
vious methodolagies (J. Agr. Food Chem., 21:362, 1973) fur
the measurement of pesticide toaicity based on bilochenical
responses. Experiments were conducted to medsure the time
course of '“C-aldrin binding to Hela cells at a single pesti-
cide dose and as a function of filtrate dose 43 reflected by
changes in protein synthesis (?H-aminn acid incorporation).
Aldrin binding reached a maximum in 15 minutes, approximately
5 minutes Jater than complete inhibition of amino acid uptake.
15C.aldrin binding was dose dependent over a range of 0 o
400 ug/ml. At a survey dose of 102 ug of aldrin, 30.2 ug was
tound to 2 x 10% cells. Balow 50 ug/ml little to no effect,
on amlno acid incorporation was observed. Preliminary studies
to examine mechanisms of pesticide toxicity were conducted by
determining the effect of aldrin on ATP- and cyclic AMP (cAMP)
levels in exposed cells, ATP levels were grossly affected and
decreased following aldrin incubation, E>perirents to neasure
effects on ¢AM? levels are still in progress. These results
provide basic information required ror the development of an
accurate-predictive cell culture screen for pasticides. (Sup-
ported by USPHS, NIEHS Grant ES0Q0385),

T2

HYTACRLOROBENZENT (HC3) PORPHYRIA IN RATS: DIFFEREICE BETWIEM
SEXFS. C.D. Sveeney and K.C. Jonesd, “c“azter Unfveratcoy,
Ramilton, Ontario.

Fo3, PC5'w and tetTachiorodibenzo-(p)-doxin gause hrpatic
porphytia in laboratory antmals., Characrertiscic featuces
of this porphyrfa fnclude a long latent perfod, excrettion of
porphytina uith 8, 7, 6. 5 and 4 cartoxvl zroups, and of
{soceproporphyring; § -aminolevullinic acld avnthase {9
elevated and there {3 Induction of hepatic drup-ectabollislng
miyme systery, An carller repore empraalaed the yreater
wusceptih{licy of lemale rats to develop porphvrta; thia
atudy exanined the phenonenon further, M.2%7 practical prade
NCM wva3 added to the dieg of female, castrated rale and male
Porphvrla appeared after 3, 7 and 10 vrct.
respectively In the three groupt. Feralers excreted 277 of
porphyrin a1 porphvrirogra, males 15-407. fiwrochrome PO3JO
wvas highesr (2.5%'t/ag prot.) tn the rale grour, Intermediace
(1.31) in the cascraced and lovest (1.23) fn the [raales.
Fehyl fsocvanide binding apectra with microsores {rom che )
groupa at pH 7.4 were the same, The lncreaasd susceptidiltey
of (erale rata to porphyrta le a130ciated with decreased
tnduction of drug metarallslng entyne avaters: Intact teacrs
The 3¢ dependence of the pacphyrin/

Wiatar rata,

confer aone prafectlion.
porphytinogen ratlo ts of Inte.cas.
(Suppotted by the M.R.C. of C nada)
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CONTLNUOUS TNHALATION OF 1,1-OICHLOFDETHYLENE (DGE) ¥ RATS
AND MICE DURING CESTATION. R. D. Shorr,* J. L, Minoe,* Y. 3.
Housr,* W, Mircus,® and €. €. Ler, Midvest Ress lnss. Xansas
Tley, M0 64110 and Spectal Chesleals Branch, EPA, Washingion,
D.8. 20440,

€D rats and €D-1 mice were exposed to DCE for 23 hours a
day for up to 10 days. In pregnant anlmils the LC50 value wvas
greater than 450 ppa for racs and 80 (43-119) ppa fac alce.
Ko olee survived 130 and )00 ppm of 0CE. Az 460 ppm 7/15 preg-
nant and 1/1) nonpregnant racs dled. Pats and mice exposed

“to DCE [rom day & to 16 of gastatlion had both a reduced wvelghe

galn and feed consucmpetlon during treatment. These effeces ini-
tially oecurred becween 15 and 55 ppa of DCE. DCE did not af-
feer rat fetusgs/lltter at concentratloas up to 460 ppa. No
Heters vere produced {n mlce at 30 and 35 pprm of DCE. Raz
fecal body welghts were reduced ac 300 and 460 ppm. Similar
effects on developmene occurred {n mimals pate=fed to these
groups. Therefore, thesa effects could noc be direcily attrib-
uted to DCE. Mo gross, sofc-tissue, o skelecal malfarmaclons,.
whieh eould be aceributed to OCE, were observed {n rats ex~
fFased uo ga 440 ppa or mlice expossd to 15 opo DCE {mom gegta-
tional day & to 16. (Sunported by EPA Concract Me. 63-01-3242.)

D(FFERENTIAL PROTECTICN BY CERTAIN ACZHNTS AGAINST CA”AoM
TETRACHLORIDL-THRUCED [HCPEASLT IN BILE CUCT-PANCFEATIC FLUID
LoY, T, lra=ura®, J., M, Fujireto, A. Klecksr4, R. £, Poter-
sen? and ©, F. Enein®, Hed, Col. Wis., Milwausce, =i3. 53230,
Since the Mchanis=n by which CCly (L al/kg L.p. in com oil,
24 hr prefreatment) incrvases bils duet-pancreatic fluld flew
(BUPF)} is not knowm, the purpase vas to s«e whether agents
vhich protect agaierst orrtain CCly effects 4also protect
4gainat the inereaze In BOPF. Change in BLPF waz Jasessed
dgainst inereased SC?T, hepatic necrosia (HX), hepatic tris
alyzeride (HTG), and decreased hepatic bile flow (H3F). Cys-
zzire (1.3 g/%g, p.o.) admlnistered 30 ain befare CCl, siz-
nificantly prezectsd azainst the increased 30PF, SCPT, HIG and
Kl but not the decreased HIF. Pyrazole (330 mgr/kg, i.p.) ad-
ministered J0 nin before CCly protected against the increased
KM, ETS bur nct againsc the increased BCPE and SGPT. Mo pros
tecrion against the decreased H3F vas afforded. A small dase
of CClu (0.2 ml/kg, i.p.) 24 hr before the usual pretreatment
with CCly protected against all the effects including that eon
BOPF increaze. Thus, with the combination of results, it Is

‘coacluded that the increase {n BOPF produced by CCly is not

correlated vith the extant of livar necrusis, hepatic tri-
glyceride accumulaticn cr e¢ffeccs on hepatic bile Flow., The
source of the Increased BEDPF recaina wnknown. (Supported by
USPHS Grant GM-16501.)

rral

PERTURBATION BY OQRCANOCELORINE PESTICIDES OF JH-TESTOSTERONE
METABOLISH IN RODENT HEPATIC MICROSOMES AND PROSTATE CLAND
l!i YITRO. K.P, Donovan®., J.A, Thomas, L.G. Schetn® and P.A.
¥lasze®. U, va. Cntv. H=d. Czr., Margantowm, WV 25504,
formatton of JH-dihydratestosteronc (M-OHT) from IH-cestos-
terone by rodent prostate gland {n vitro was {nhidlted by
ocrganochlorine pesticldes. Heptachlor vas most Eotent.
tohibtting JH-OHT formattnn {n rat tlasue at 10="Y and {n oouse
st 10"5H, Chlordane (197"H) tnhibited ln tizsue from mouse but
not froo rac. Timsuc [rom elther species wvax tefractory to
ecthoxychlor., Focoation of JH-hydroxytestosterone f{somera by
both eouse and rag hepatfc mlcrosomes wvas reduced by all three
coopounds at 10-*M. In addtcion, rousne enzymes were inhibited
by 10°%4 and 10""H heptachlor. Inceractlion of these orgono-
¢hloclnes with cytochrome P-430 produced Type I apcetral
thanges {0 oouae llver microsomes.  Spectral titrationa
{ndicaced the presence of more than one type of bianding sita,
(Supported by EPA 68-01-1924.)




Manufacturing Chenmists Association
Minutes of Meeting

MEﬁICAL SURVEILLANCE AND RECORDS SUBCOMMITTEE FOR
VINYLIDENE CHLORIDE fECHNICAL PANEL

MCA Conference Room — Washington, D.C.
August 11, 1976

’

Dr. McDonough presided and convened the meeting at 12:00 p.m.
The record of attendance is: :

MEMBERS PRESENT:

J. R. McDonough Chairman Tennessee Eastman Company
W. A. Fishbeckj’ The Dow Chemical Company
H. B. Lovejoy PPG Industries, Inc.

M. Freifeld C ' MCA Staff

MEMBERS ABSENT:

Z. G. Bell, Jr. s PPG Industries, Inc. :
M. N. Johnson The B. F. Goodrich Company

* * * * * * * * * * *

The purpose of the meeting was stated by Dr. McDonough as
the preparation of the medical section of a document being pre-
pared by the Work Practices Subcommittee. It was decided to
start fresh rather than attempt to modify an earlier draft de-
veloped under the chairmanship of Dr. Ronayne, who is'no longex
on the Subcommittee. It was noted the finished work practices
document would be distributed to supporting companies and
possibly to customers using VDC as well as appropriate govern-
ment agencies. ' ‘

Dx. Fishbeck reviewed the favorable results of a Dow study
of their employees exposed to VDC. It has been submitted for
publication in the Journal of Occupational Medicine.

L0SYEL S%BH
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In the MCA~-administered animal studies at Dow, Dr. Fishbeck
said that both hepatic and kidney damage were noted. :

A draft was then written for the medical section of the
work practices document. .

The meeting was adjourned at 3:00 p.m.

“, J’,.—’;._ 6/) ’IM{J

Milton Freifeld
Project Manager
Vlnylldene Chloride Research

Minutes -Subject to Approval

MF:ec

August 13, 1976
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EVALUATION OF THE'ENVIRONNENTAL TOXICANTS

VINYL CHLORIDE (VC) AND VINYLIDENE CHLORIDE (VDC)

by

Cheng-Chun Lee
Joseph M. Winston
Paul J. Peters
Jagdish C. Bhandari
John R. Hodgson
Jack H. Hagensen
Thomas W. Reddig
Ellen R. Ellis

PROGRESS REPORT NO, 9 _
1 January through 31 March 1976

Contract No. NOL-ES-2-208%4
(Continuation of NIH-NIEHS-72-2-2084)

MRT Projeét No. 3612-B

For

National Institute of Enviroumental Health Sciences

P.0O. Box 12233
Research Triangle Park, NC 27709

Attn: James S. Woods

LAERA S T — T

MIDWEST RESEARCH INSTITUTE 426 VOLKER BOULEVARD, KANSAS Cify, MISEQURI G110 - 816 561-0202
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- EVALUATION OF THE ENVIRONMENTAL TOXICANTS
VINYL CHLORIDE (VC) AND VINYLIDENE CHLORIDE (VDC)

(Progress Report No, 9)

ABSTRACT

We have continued to study the inhalation toxicity of various levels
of vinyl chloride (VC) and one level of vinylidene chloride (VDC) in rats
and mice. ' : ' '

At the end of 6 wonths, rats of both sexes exposed to 50, 250, or
1,000 ppm of VC or 55 ppm of VDC, 6 hours a day, 5 days a week, did not show
any significant ad%grse effects on various clinical laboratory data or cause
any apparent gross or.microsceopic lesions, The weight gains of rats exposed
to VDC were less than those of the controls,

Exposure to 50, 250, or 1,000 ppm of VC caused a number of deaths
or early terminations in mice during the 21st to 26th week, The clinical
signs in these mice included rough hair coat, lethargy, anorexia, and sudden
weight loss, The high level caused changes in the peripheral blood elements
including decreased hematocrit; hemoglobin concentration and/or erythrocyte
count, and neutrophilia with a corresponding lympuopenia., The macrophage
count in the lung washings was also elevated, All three levels caused acinar
proliferation and/or bronchiolar adenoma; the middle and high level also
caused angiosarcoma in the liver and/or mammary gland, ductular adenocarci-
noma, and squamous cell and anaplastic carcinowa in the mammary gland., The
squamous cell and anaplastic carcinomas metastasized to the lung. The in-
cidence and severity of these tumors were in direct proportion to the levels
of VC. TIn addition, malignant lymphoma occurred in the heart, lung, liver,
spleen and kidney of one mouse exposed to the low level, and infiltrated the
cervical tissue surrounding the trachea, blood vessels and esophagus of one
mouse exposed to the high level. There was also a hemangioma in the connec-
tive tissue attached to the salivary gland of one mouse exposed to the high

. level., The tumors were responsible for deaths or early terminations of some

mice. At 250 or 1,000 ppm of VC, nearly all mice that died or were terminated
during the 21st to 26th weeks had tumors in one or more tissues. Exposure

to the high level of VC also caused othcr lesfons In the liver of some mice
vhich were probably associated with anglosarcoma; these included infiltration
of nucleated erythrocytes, focal degeneration with necrosls, and infiltracion
of inflammatory cells in the sinusoids and parenchyma.

Exposure to 55 ppm of VDC for up to 6 months in mice did not cause
any adverse signs, including changes in:laboratory data or macrophage counts
in the lung washings. At the end of 6 months, one male of the eight mice

" which were terminated had a mild bronchiolar adenoma and two_other males had

wild acinar proliferation in the lung.

iv
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iv, DISCUSSION AND CONCLUSIONS

Exposure of rats of both sexes at 6 hours/day and 5 days/week for
up to 6 months to 50, 250, or 1,000 ppm of VC or 55 ppm of VDC did not cause
any serious adverse effects., The weight gains of the female rats exposed to
55 ppm of VDC were less than those of the controls during the 6th month. The

" laboratory results, including hematology, clinical blood chemistry, serum im-

rmunoglobing, serum proteins, and macrophage counts in lung washings were not
spparently affected, The cytogenetic effects as measured by chromosomal chan-
ges In bone marrow cultures are under evaluation. Collagen content in the

1iver and lung of these rats was not apparently altered. Exposure to VC or

fu:did‘nqc cause any apparent changes in organ weights nor cause any lesions.

B. Mice

1., Vinvl Chloride ' ] -

Exposuré to various levels of VC caused a number of deaths in mice
between the 21st and 26th weeks, There were two deaths in the group exposed
to 50 ppm, three early terminations in the group exposed to 250 ppm, and four
deaths in the group exposed to 1,000 ppm. .Clinical signs in these mice {in-
cluded rough hair coat, 1eéhargy, anorexia, and sudden weight loss. One fe-

- male exposed to the middle level and three females exposed to the high level

bad tumors in the mammary gland which were from white to gray to dartk red in

color.

Exposure to the high level of VC caused some changes in the peri-
pheral blood elements., There were decreases in hematocrit, hemoglobin con-
centration and/or erythroeyte count., Neutrophilia with a corresponding lympho-
penia occurred, These changes were not seen in the control mice or in mice
txposed to 1,000 ppm of VC for 1, 2, or 3 months.2/ The macrophage count in
the lung washings of mice of both sexes exposed to the high level was elevated.
Since macrophage counts were not berformed in mice exposed to the low or mid-
dle level, the possibility of a dose response relationship cannot be assessed.
Exposure to various levels of VC did not cause any other apparent changes in
peripheral blood elements or clinlical bleood chemistry tests.  As for rats,
the cytogenetic effects as measured by chromosmal changes in the bone marrow

cultures are under evaluation.

Gross and microscopic examinations revealed that 50, 250, or 1,000
ppm of VC caused acinar proliferation and/or bronchiolar adenoma in the lung.
The middle and high level also caused angiosarcoma in the liver and vartious
tucors in the mammary gland. The angiosarcoma was also found in the mammary

9

LESYEL SBYH




¢LSYEL S3Y

e

gland of two females and hemangioma in the connective tissue adjacent to the
salivary gland of one male exposed to the high level. The pathogenesis or
sequence of changes for the various tumors in the mammary gland is .complex,
Whether the tumors started at first as ductular adenocarcinoma and then un-
derwent a metaplastic change to squamous cell and anaplastic carcinomas, or
all tumors started simultaneously is ‘questionable. However, the squamous cell
and anaplastic carcinomas did metastasize to the lung, suggesting a strong '
malignancy of the neoplasms. 1In-addition, a marked, diffuse malignant lym-
phoma was found in the heart, lung, liver, spleen and kidney of one mouse
exposed to the low level of VC and a malignant lymphoma infiltrated the
cervical tissue surrounding the trachea, blood vessels and esophagus of one
Douse exposed to the high level. Between the 5th and 6th months the var-

“fous tumors occurred in five of 10 mice necropsied at 50 ppm, 10 of 11

mice necropsied at 250 ppm, and all 12 mice necropsied at 1,000 ppm. The
severity of these tumors in the lung, liver, and mammary gland was also in
direct proportion to the exposure level of VC, These tumors were responsible
for the various deaths and early terminations of some mice.

Exposure to the high level of VC also caused other lesioms, probably
associated with angiosarcoma, in the liver of some mice. These lesions wervre
{nfiltration of nucleated erythrocytes, focal degeneration and necrosis, and
infiltration of inflammatory cells in the sinusoids and parenchyma. Intra-
nuclear inclusions increased in the hepatic cells of two mice exposed to the

high level of VC. The significance of this increase as related to the treat-

ment 1s questionmable.

2. Vinylidene Chloride

Mice exposed to 55 ppm of VDC for up to 6 months did not show any

.adverse signs, any changes in laboratory data or macrophage counts in the

lung washings. Cytogenetic effects are under evaluation. One male of eight
nice terminated at the end of 6 mouths had a mild bronchiolar adenoma. Two
other males had mild acinar proliferation in the lung. These three and another
rale dlso had increased intranuclear inclusions in the hepatic cells, The
clinical significance of this increase is not understood.
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