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Enclosed are abstracts of two review article from Critical Reviews in Toxicology
which indicate that sulfuric acid mist does not cause cancer in animals and there is
insufficent evidence to conclude it causes lung tumors in humans. This raises ques-
tions regarding the role of sulfuric acid mist in lung cancer incidence at Lorain

plant.

An article on in vitro reaction of bervilium with blood cells. The significance is hard
to determine since we have no data relating airborne exposure to blond levels.
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Epidemiologic Evidence on the Relationship
between Mists Containing Sulfuric Acid
and Respiratory Tract Cancer

Nalini Sathiakumar. Elizabeth Deizeli, ~ aw Amoateng-Adjepong, Rodney

Larson, and Fhilip Cole

Jecariment of Epidemiolegy. School of Pubhc Health. University of Alabama at Birmingham:.

Athdress r2prnt requests 1o Di. N. Satliakuriar. UAB S:hool of Pubhic Health, 209 Tidwell Hall, Universny Station.
Birsungham. Alabama 332940008, Tel: 1203) 934-3719, Fax: (205) 975-7038.

KREY WORDS: sulfunic acid. larynx cancer, jung cancer, nasal and other respiratory cancer.

ABSTRACT: This r2v:ew 1dentitied and evalualed i¥ epidemiologic siudies pertaining 10 lhe carcinogemicily ol
St contanming seliurie acid iMSA)L, Few studies were designed with actd mists @ the principal exposure under
ntestiganon, and sl sludies esposure assessmei was linuted. The results of the follow-up siudies from
srdusinies winh lugh ur nisderate exposure potennal aed the case-control siudies indicale, 1 aggregaie, w nioderate
amuniznon between M3A and larynx cancer. The daia sugges! a dosc-response relaionship, However, many ot
the cxsalbs Trom indradaal sindies are unprecise. and confounding by smoking. alcohoel, and ather occupationat
Sfenis s not adequately adjusted for The biologie siausibility and the possible carcinogenic mechamism ramain
iuenain, There 1y intls evidence 1 suppost of 4 ciwsab telationship belween eaposure 1o MSA and lung cancer

Informaticn 1y inadugu iz lor drawing any meamnglai iference about the associalion belween exposure 10 MSA

S el Caneer.

1. INTRODUCTION

Sirony mnorgamc actds. such as sulfuric, iy

Jrochlone, mitric and phosphoric acids, are nseg

n w vanety of industries. Sulfuric acid is the most
wideiy used of the strong inorganic acids. Be-
cause of their low volatthity and their affinity for
s ater. strong inorganic acids tend to exist in the
work place primanly as mists. The term “"mist
refers o a2 hguid aerosol formed by the atomizu-
san i a figuid or by condensation ot a vapor -
Mists contaning strong inorganic acids tend to be
wdcspread within the work environments where
‘hey wre used or manutacured.

Several epidemologic studies have been con-
ducted among workers with potential exposure to
-irong 1norganic acids, Some of these studies have
repurted excesses of certain respiratory tract can-
cors tnasal cavity, nasal sinuses. larvax, and lung..
tn addition. the studies have reported mists con-

tarmng sulfuric acid (MSA) as the common expo-
sure. The Inernational Agency fur Research on
Cancer 1ARC) evajuated 1ndustnal processes as-
(g or manufacturing strong inorgamic acids aind

judged that "Occupational exposure Lo strong mer-

yanic acid mists contamning sulfuric acid 15 carci-
nogenic 1o humans' (Group 1) Apant trom the
TARC review. no comprehensive, in-depth assess-
ment of the epidemiologic literature pertaining to
the potential carctnogemicity of MSA has been
published. The purpose of this teview 1s tu exalu-
ate critically ali epidemiologic studies pertaining
tu the possible refation between exposure o MSA
and the occurretice of cancer. 1n particular cancer
of the respuratory tract.

The specific type of strong inorgatc acid st
exposure difters by industy Exposure 1o MSA
alone occurs in sulfunic acud. 1sopropanol, suap.
detergent. ethanol. and lead battery production and
in copper and zinc refimng. Exposure o mists cott
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A Review of the Chronic Toxicity, Carcinogenicity,
and Possible Mechanisms of Action of Inorganic
Acid Mists in Animals

James A. Swenberg' and Robert O. Beauchamp. Jr.2

Cepanments of Environmental Sciences and Engineenng, and Pathology, and the Curriculum in Toxicology.
Tne Unversily of Norih Caroiina, Chapel Hill, NC 27556-7400 and 2nformation Technologies Associates, Inc .
1308 Treen Pine Court, Raleigh, NC 27614

ABSTRACT: Occupaticnai exposure 10 inorganic acid musts contaimng suliunc acid has been associated wids
mcreased laryngesl cancer. The pnmary objeclive ot this review was to compile the lierature reganding chrons
iy and carcinogenicity ot inorganic acid mists v laboratory animals. Several chronic 1oxiciy studies bad
syposures o | yewr orlonger. Whereas numbers of animals were lim, cd. no evidence of neoplastic or prenevplasie
“rasns s rzported. Two stedies evaluated the carcinogenicity of inorganic acid musts in rais: however, one wirs
ed by u spurt Jurzuon of exposure and the other aid not achhieve 2 inaximun tolerated dose. A large lifeume

A
‘udy o0 hamsters evaluated the carcinogemcity of 1 mg/M* sultune acid mist, as well as its ability 10 a1 as a

JERAIET 1 Co-ceIcinogen for benzoldipyrenc. No ¢vidence of carcinogenic potential was shown. Although an
noreass npapiomas was noted in the benzowajpyrene + H.SO, group, the co-carcinogenic or pronivuing putentiai
» as constdered apvocal. Thus, no evideace trom expenimemal animals strong!y supponts o refutes the inducnion
< zancer 2v wereamc 3nid mists. A possible mechamsm that could be asseciaied wilt morgamie «cid mist
JAFSIRUSENICIY Fefates 1o (ne genelic consequences i Jowening the pH. Reduced pH cun induce chromosuinal

arermanans, sahance degunnetion, and deanunation v «stidine 1 DNA. This miechamsin has nol been evaluated

voudades ot nsmrators iacl,

KEY WORDS: sulfunic aaid, neoplasais, hainsters, i<is. promolion. co-calcriogenesis

i. INTRODUCTION

Ihe carcimogenic potential of occupadtional
2wposure 10 1norganic acid mists containing sultu-
11 acid has been reviewed recently by the {nter-
natienal Agency tor Research on Cancer' and by
~aihiakumar et al.> An associauen has been seen
.n several cobort and case control studies between
..ncer of the larynx and use of inorganic acids 1n
the work place. This has led to the suggestion of
« possuible causal link between inorganic acid mists

d gancer ot the larvnx. although confounding
Jug o clgarette smoking and alcohol consump-
run <ould not be ruled out. and exposure (o acid
ists w ey not measured in some critical studies.
“Mueh less evidence 1s available that supports a
~ausal roie ot wnorgantc acid mists in the indoe-
won o lung or nasal cancer.

Ordinanly. wformauon on the carcinogenic-
itv of chemicals in experunental animals plays an
important role niidentifying potential human cu-
cinogens and i addressing dose-response rela-
tionships. Genotoxic chemicals that are mulusite.
multispecies. and multisex carcinogens provide
the greatest probability of being human carcino-
gens. In contrast, those agents that are nongeno-
toxic and only induce twmors at a singic alle 0
one sex of one species have the least probability
of being a human carcinogen. The IARC Mono-
graph on inorganic acid mists was unusual in that
no ammal data were considered by the Wurking
Group to assist in their evaluation of the carcino-
zemic potential of inorganic acid mists.! The ob-
jective of this review was {0 determine 1f any
reports on chronic loxicily and czrcinogenicity
are avuilable, whether such reports provide sup-
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Toxicological Effects of Beryllium on Platelets
and Vascular Endothelium

G. Tognu, A.R. Tognu, P. Russu. und L. Caprimo

Iratinte 1! Platnaeolugy, Gutsersiy uf Kame La Suprenza, " Rome. hahy

Recened Augus 2, 1N, acceptad January 22, 1997

Tovicological Effects of Beryllium on Plalelets and Yascular
Endothelium. Togna, G.. Togna. A. R., Russo, P., and Caprino,
L. :1997). Toxicul, Appl. Pharmacol. 144, 263267,

Although ample research has described the toxic effects of the
imetal bervilium on the respiratory apparatus, less is known about
us effects on the vascular apparatus, including pulmonary blood
vessals. W& investigated 1he in vitro effects of beryllivm on endo-
shrehial vascular adenosine diphosphatase activity and prostacyclin
produchon in bovine aortic endothelium, and on nitric axide re-
leasc 10 1solated rabbit arteries. Rabbit and human platelet respon-
A Ciieas Was also evaluated. Bervllium inhibiled vascular endothe-
1ta. sdenosine diphosphatase activity, prosiacyelin productior. and
it iude release. thus inducing functional alierations in vascu-
tar cndothehial cells. h also induced platelet hyperreaciivity o
arachidonie acid. as shown by a lowering of the threshold ol aggre-
¢aling concen(ration and by concurrently increasing thromboxane
production. In contrast, bervllium left the response to aggregating
and nonaggregating concentrations of ADP and collagen un-
-hanued. These findings show that beryllium may impair sume
L uscular endothelial tunclions and alter the interaction Lerween

~iareier and endothehal mediators, . ew? wadvnw Pres

. aceounl ol its chenncal and metallurgical uaittics, the
neta: tery lhum 1Bet 1s widely used in industrial processes
pPruess. 19%61 Be and many of its compounds have long
keer: ecognizad as amoag the most toxic substances « Tepper

1961 Krewer and Scheei, 1966).

toveulogical daw in animals (Sunders er al., 1973; Sen-
caipach e al, 1986; Haley & uf., 1990) and epidemsiogical
codies i humans i Stoeckle er al.. 1969; Freiman und Hardy.
4Ty Wagoner ef i, 1980: Steenland and Wara, 1991
V.ppes und Newman, 19931 clearly show that Be induces
Grfary fusie elfects, inluding acute chemical pneumo-
5. chrome antersutal granulomatosts, and pulmonary fi-
siv As tel, scarce information is available on the possible
<fiects of Be on pulmonary blood vessels orevenon » ascuiar
sppaletus. whether in znimais or humans. In rega:d to this
sspevt. only pathoiugical changes such as edema. intraal-
L otar hemorthage, and cupillary damege ae descabed n
He-2 D05 TALS {3enUeibach e uf., 1930, laley erui, 1290),

the se changes, however. are sufficient to jusuty the nyputhe-
sis of an invoivement of vascular vessel wails and piatelets

We undertczk this study to investigate whether Be impas
vascular endothelial functions, such as adenosine diphospiie-
tase (ADPase) activity and the release of endothehum-de-
rived vasoactive factors (prostacyclin, PGlLy. and nuric oxzs.
NO). and whether it alfects platelet reactivity lo .« artous
dgonists.

MATERJALS AND METHODS

ey

The lallowtng substanzes et dsed: berylisun: chlornls, preio v
hydrochlonde. sodiuts: mIrOprusside. arachidonie aud tFiuka Chae ok
acelylcholine chiloridz, caleium chlonde. calciun totopiore A5y
trisodium itrate dinydrate 1Signa Chenticals Co., St Louss, MO0 ws
(Menanni. cod. D110, Florence. Ialyy, ['HITXB: (140 Cumnolr 2n..
t'H)6-kelo PGF , 1168 Ci/minol) (New Englard Muciear, Boson. SEa
Concentraions of bervilium chlonde (BeCl,) are expressed in 1 o B

Evpevavensal Protoceis: 1. Vascwios Wall Fautettomy

Bus e IWRICIE 20U segatens waboul 25 Cit ol Jeascutndting paias wers
uned 10 dssess vascular ADPue activity and vascular PG preatcdian
WMoracic Fabbil aua scytiznls were Used [0 wsean Vasculis ooy
eadutnelum-dependent and -indepetident relaving agctis

Enduthelial ADPase activity.  ADPase aciinity was ¢alitated 9y s
suring the degrudauon tale ol exogenous ADP incubated willt auita boveee
endothelwnn, according 10 the method previously described (Caprine ot
1996} |n brief, bovine sotia segmenis, obtained trom adult maie = .
bulcitered in a local slaughterhouse, were sectioned tongiludinally and 1522
placed wnh the luminal surface facing upward i u Pleaiglas device cote
tmming eighl wells. The endothebal suriace expused tn edch well (430 mun°
was mcubated for | b 41 roomn iemperature with 3 ol of 50 ma Tris-11C
sotuton. pH 7.6, or Tns-HCL suluion conawing Be, a1 woncentrations
vanging from 1.15 19 10 ug/mil. At the end of the incubation penod 75 L
of ADP was suded to cach well, 2d the Plenizlay device wis huser
hghily Aner 3. 20, and U sun, 0.9 0l of in2ubulion MEdiuimn wax witiniiat &
and residual ADP messured by ihe meihod ieporied by Jawach o
(1974), wuli shight modidicanons 1Capnno «f oi., 19961 In each davieo
fiva wells were tilled with the same Be concentration: In¢ iemammg 1hrze
~alls (Be-freet wer2 uscd 33 controls, Five bovine aona segimenty s
used for each B2 concentrauon,

Blank tals. withoul aora patch, were run under tiie same enperimetii
conditions 1des ice, incubalion 11mes. amount of exoegenous ADP), atd ADP

s acusuiid i seediant lled solls o iho prevsnea ar ahaenis af He
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