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Arsenic has been kno'.!O and u::;ccl Ll~ :l pOi!l(ln [or ccnLuric". F.Y.PO~IJrC to

conccntr.Jtlons that uo not produce aC\lt~ ~ffects C<1n rc~s\llt in s:'~~i1s of

chronic toxicity such a~ hyperpi;;ne:lt:ltion. hypcrl':eTLltoses. und periphcrill

neuroputhy. Skin contact con cause local irritation. !Iasal rc:'~or..ltion'3

have been renorted as a result of exposure to ar~enic trioxide. It was to

prevent these effects of systc:uic intoxication anu local contacr. t:l~t

previous 5tondards \lere estai.>lished.

The first sU3cestion that arsenic nisht be a carcino:;en was made in 1820.

Since that tine, opinion has been sharply divided. partly because all

efforts to produce tunors in animals have failed. Furthernorc. SO!:I(> of tile

reports :lttributins cascs of cancer '(particularly skin cancer) to prior

arsenic exposure were of questionable validity. and sonc others were

ne~ative. In several early studies of mortality anone snelter vor~ers. tIle

authors cO~lcluded that the incidence of cancer death5 ,~as not e~cc~sivc.

However, these studies cid not exanine Mortality due to respirato=y canccr.

and an ~xanination by N!QSH of the cata publiGhed in these papers sugr.cst~d

that an excess had ~:isted for that type of cancer. Thc nortality

experience of Horkers in one of theE'e S3!"J.C snclters \1.:lS studied recently.

and the authors reported sl~nific:lntly increased lun~ c~ncer mort.:llity. A

study of a different snclter popul~tion also reported si~nificant]1

inct'c:lsed res~it'atot'y C.:l1\ccr tlortO\lity. "Tilis r~!,ort shm:cd th~t t:1C CZlnccr

risk incrcnscd uith increasin~ 1cnCcli of cuployrent ~nd \1ith incrc~sin~

dc~ree of cxpo~urc to ir.or~:mic nn~enic·. r.=,cc:3:>ivc t\C'rt.1l:'..t.~· due to
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tuberculo;;1.~;, hcart o:l.scasc, ami cirrhosis of the liver "'lCl~; al~;o reported,

but the> ey,cc~[;es dic1 not c'jrr~laLc \.lith len':tlt of c:lploy;.,cnt or \lith oC;",ree

of cYoposurc.

In addition to inorf,ilnic arsenic, s ..'elter Harkers are exposed to 0. variety

of substilnc~3 in the \1orkplace, and so~e of th~sc could be ~ostul~tp.d to

have playcJ a role in the observec.l carcino[;enic effect. Sulfur dioy.ic..:c is

one of these and in the paper tllat reportcd increasin; respiratory cancer

deaths wit:1 increasin~ inorganic arsenic e::posure an increasing rc~piratory

cancer mortality \oli t!1 increasin~ sulfur dioxide c:-I:posure uas also sho\.'n.

However, the cancer nortality die not increp.se consistently \lith both

degrce of exp05ure to sulfur dioxide and lcnsth of eoploy~ent as ·it 11ad

with inorganic arsenic exposure. ~.ile inorganic arscnic seemcd the ~ost

probable carcinOGen, a contribution hy sulfur dio:-.:.ide or other unkno\m

agents could not be ruled out.

A study of norta1ity among e!:lp1oyees of. an .insccticirle plant in England

helped to clarify the question. A significant increase in cancer nortality

was reported, with the greatest excess nortality being due to lunR and skin

cancer deaths. 'vorkers at the insecticide plant Here also exposed to a

variety of sub5tances in addition to inorganlc arsenic, but these data

further inplicated inorr,anic arsenic CiS a blinan carcinogen since it \.'as tlle

t'lost pro::dncnt exposurc shared by .'·'~rkers in all the sr.le1ters and in t!1c

insccticide plant. Thcre was no siGnificant e~posure to sulfur dioxide in

the insecticide plant. --
2
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lIavinc concluc1cd th.:lt jnore.::nic arsenic \-J:lS tIle n:ljor f,lctor if nol the

only [actor in the ctioloi,J' of tllc~;e C.:lnccrs. <1'I:Ji1::11.l1c d.lt .• on

cnvironncntill concentrallons ossocinted \-/ill) cancer '"ere rcvic'./ed. ~;c;onty

data from the Enzlish in::;ecticide study su~r.e:>tcd thot C;~flo~ure::; h:Jd

averoced ap?roxinately 0.5 DB As/ell n, the curr.ent retlcI:";ll !;tnnd,lrcl, lJllt

the data uerc few :Jnd h:Jd a very \1ide r<!nse, so that the sir,ni!:ici!l~ce 0-( a

T.,eon vas questionable. Si!'\ilarly, the data available on exposure levels in

an Anerican ~::leltcr provided little !juidance in selectin:; an c::-:posure

limt. AlthouCh these dota avera8cd 0.2 ng !ts/cu ra for areas \lith the

least excess cancer t!1ortality, the significance ('f the avcra~e \las a>;e.:'n

questionable due to the s~all nunber of data points and the very \;idc ran~e

of values.

Convinced that the current standard tlas too hip.:h I even to prevent re::;~'op.ses

such as local skin irritation, ~IOSH felt that lo\.'ering the standard only

enough to prevent these effects Mi~ht not be sufficient renuction to reduce

carcinogenic effects as \olel!. Therefore .. tHC"!'H reconnenrled "thut the

standard be set at least as lot'l as 0.05 mg As/cu m, It reali::ing t:,at this

standard night not prevent all carcinotenic effects of ar5~nic. but

believln~ that 1f absolute prevention uere not achieved this reduction

vould "at the rnininum, significantly rcduc~ the incidence 'of arscnic-

induced cancer."
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DEVELOPl-lE:iTS SINCE Pl:ELICATION OF TIlE RECOMXE~mED STN;DARD

This hearing was stimulated by two new reports, that by the Allied Chemical

Corporation and that by Ott et a1 of the Dow Chemical Company. These

reports further support the conclusion that inorganic arsenic alone can

cause respiratory cancer in man. In addition, these papers for the first

time associate occupational exposure to inorganic arsenic with increased

lymphoma deaths. A third study, published after the criteria document,

also reports excessive respiratory cancer mortality among smelter workers

in Japan. While all of these papers demonstrate the carcinogenic effect of

inorganic arsenic, none of them provide sufficient information for

estimating a safe exposure level, or for judging the appropriateness of

0.05 mg As/cu m.

These investigations suggest several modifications that might be

incorporated into the inorganic arsenic criteria document preViously

submitted by NIOSH. Changes in the recommendations contained in the

criteria document are under consideration. Before any modifications are

finalized, information presented at this hearing or which. may be submitted

to NIOSH will be considered, and modifications to the recommended. standard

for inorganic arsenic will be submitted after appropriate review by NIOSH.
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