460.0902 - Asbestos

SOUTHWESTERN BELL PSCORD COPY

PLS. |FV1 ‘ y Documentreviewdate ________
;5%§25 H:g&/ ’jﬁy/ /on/ (Rad stamp denotes official fle copy.)
QAY % Houston, March / , 1990
QUIROGA - _<71g¢ﬁgz,/6t/ néte eple, + e
e [ple. per J.WIAZ/ Pe/imr L
WHITE = cF convers2tiem .

DISTRICT MANAGER-ARCHITECTURE-Dallas: F%:/

~§DISTRICT MANAGER-ARCHITECTURE-San Antonio:
This letter is to confirm our previo elephone

conversation concerning air sampling in the various

Tocations where fTi#&ble or potentially friable asbestosg has

been identified.
e ey S )

As you know, Mr. Shaffer has requested that this
be done in those buildings in order to assure the continued
health and safety of SWBT employees. Therefore, please
review all buildings known to contain friable or potentially

friable asbestos and establish an ailr SAmpLing Program Tor
each. The te 1ﬁ'_EE3ﬁT3'S;_EBEEEE%EE-;ZET;Egﬂzfgsz_
semiannually, and should compIy with all OSHA standards as
1z;rr‘E§“sﬁ’§1o-1oo-904. Samples should be analyzed by Phase
Contrast Microscopy. If the sample results are at or exceed
the OSHA action level of 0.1 fiber/cc, then the sample

should be re-analyzed using Transmission Electron Microscopy
to confirm the presence of asbestos.

Please advise me in writing, by March 21, of your
schedule for implementgtion. I am also requesting that test
. . e
rEEﬁItE be provided to me for review as they are obtained.
A form will be provided to you for this purpose.

Please address any questions you or your staff may
have to me on 713-521-8976.

rea Manager-
Environmental Regulations

Operations Staff
AVP-Support Services

Attachment PLAINTIFF’S EXHipyy

CC: Assistant Vice President-Support Services-Dallas; —_—
Division Manager-Real Estate Management-Houston: SWB-80
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St. Louis, Januaryjf\, 13990

MR. FOSTER:

Attached is a copy of the asbestos study that appeared
in the January 19 edition of the Science journal. The study
focuses on the health hazards associated with asbestos exposure
and the Environmental Protection Agency's (EPA) rule that requires
schools to establish plans for managing asbestos. It should be
pointed out that §935Qz%gEg;n_E2Ll_ia_nna_legallx_EESELEQQ_:n_
comply with this EPA rule and our asbestos program is not based on
\EHE—Eﬁx_EEEEIEi§5;§T—_TH€ Company's building management program on
asbestos was developed to comply with our legal requirements under
regqulations established by the Occupatiocnal Safety and Health
Administration (OSHA). The OSHA requirements are not addressed in
the attached study.

Of particular significance is the study's challenge to
that part of the EPA's school rule that requires visual inspection
‘'of asbestos as a means of determining the need for abatement. As
an alternative to visual inspection, the study recommends taking
air samples to determine the amount of asbestos in the air. This
is the method recommended by OSHA and is the approach ocutlined in
the Company's building management program.

Under the Company's current instructions, the state
Safety representatives are responsible for conducting periodic air
sampling as a means of detecting detericration of asbestos in
Ccmpany buildings that contain potentially friable (i.e.,
blown-on) asbestos. Abatement would be recommended in those cases
in which the air sample results indicated that the asbestos was
deteriorating and was approaching OSHA's regulated limit of 0.1
fibers per cubic centimeter of air on an eight hour time-weightead
average. To date, no abatement has been required under these
circumstances.

I will be available to discuss this matter with you at
your convenience.

{8+ 'Jdohn Wilamson

Procurement
Vice President-Procurement

Attachment

00
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Asbestos: Scientific Developments and
Implications for Public Policy

B. T. Mossmax, J. BioNoN, M. CorN, A. SEATON, J. B. L. GzeE

Asbestos is & commercial term for 2 group of fibrous
mmnho&mumamwnhdudndopmmcfpm-
nary intersudal fibrosis (asbestosis), lung cancer, and

t mesothelioms in occupationally exposed indi-
viduais. The pa ity of forms of wbestos
v:nu—long,:hmmgmboleﬁbmmmonpuhogmx
partcuiariy in the inqucton of mesothelioms, Avaiiable
data do not support the concept that low.level exposure
muhmuahd:hhmrdhbmldmg:mdadwoh.
The cancenrration of asbestos fibers in air, type of asbes-
tos, and size of fibers must be considered in evaluation of
potential heaith risks.

socsry. Cbservanon it asbesmos-conzarung matenaiy
{AQM have peen usez it sciicois. buiigings, and hospiois,
ang the Ascastos Hazard Emesgency Response Act (AHERA), a
manaite frem e Eavironmenzat Proweczon Agency (EPA) ehas
fequures inspesTon of e nizca' puoiic and privae schoois for
umha&emmw:rmmmub&am
uon and cemovai companies, Bv EPA esumarex, exeonion of EPA
reqwrerments 0 ipproxumatav 33,000 public and commereai
buiidings conzumng asbestos wiil cosz $53 billion, discounted ar
10% over 30 vears (1), Beczuse of uncerninmes reganding the
amount of 1sbestos and ity congiton i Hiese buildings, esmares
for removas of asbestns are 13 augh as $100 o $150 billion (2).
Asberms wis shown @ cause ssoanais of the tum of the cennury,
I3 assocacon with the causagen of lung and pleursl cumors in
sbestos miners and worxers wis dencnsaced in the 19508 and
19604, respecmvety (). meummm

Q SAZSTOS ENGENDERS 3QTHM F3AR AND raNic ix U.S.

Physico-Chemical Characreristics of Asbestos

“Asbestas” is a broad commerciai term for 2 group of asuraily
occurning hydraced silicates that crystaliize :n a1 Sheous aabue. The
legal defirution of 1 fiber 3z promuigates by te EPA and other LU.S.

iztory agencies 15 one chat possesses 3 &3:] ispeet rmo.
However, this defnition has been criticized by mmersiogun t4),

Asbeszos fibers in ores are not respirabie unni released and made
dirbome during muning and processnig. The family of asbecs
mmerais can be subdivided into serpennne and ampribore dbes
(Fig. 1}, Chrysounle, which accounss for over 90% of the worid's
production of asoestos, is the most common fibrous serzennne.
whereas che amphibales. a cherrucaily diverse group of iess inauser.
aily impormant mineraly, inciude the fbrous mumnerais and crocastics.
amosite. anchophvilim asbeseos. acunoiice wsbewros, ind Tenaiie
aberres. Tremaiite, acmnclite and anmophyilite, whicn cesur n
bora fibrous and nonsibeous sorms, have deen oniy rarety muned tor
use a3 camunercial asbestos. Both the Sbrous and nondbrous forms
of these ympfubole munerzis are someamss found as conmTtany
of commercial depoun of crrysorie. taie, vermuCLuize, N2 OMeT
mmerais (4). The nonfibrous Tums of croadolite ind amesne are
reterred 0 a8 riebeckire and grimertee, respecuveiy.

Th:»vmwpeoxubcunbendxﬁ':rmdwrmw
companton, morphioiogy, and durnsiliey. Theretore, 12 siciome
effeens should be considersd individuaily for each Sber type. [denwd-
cagon of speczic types of 15DeTTs o X SATIDICS FEWITY Xopaisa.
cared techoology sucn as mrnsmusgion elecron MICKICODY, X-r2y
diffaction, ar energy disperzve x-ray speczroscopy. The sodelike
ampnibcies appesr to pencwars the penpnerai lung more readilv

Tm1.mmummmmnus
schoois (88) ind buildings (49). The dam usea in the aucuisnoa of escn
mm&cmgm(q&dsmum
than § um 1 lengen per cubie carmmerer of 2is) M 2 buiding (for mdoce
sanoies) or the conoentrenen cuttiie exch buildisg (for oumicor mmniey
cnnined AC audakcs-
exzegory o of
butidirgs showea £t 122t one e
dazgaged ACM. [n e study on oublic building, 387 indoce
1nd 48 OOOE aur semcies were cvaiuaed. No uoesos tbers were assecte
@ 83% of the 87 ssmpies. The sampie xze 15 Eiven I8 ParCIENs OCtiOW

cach heading.
. " —
| Guzdioor Public buiding
Swcang 71 e Cazegoey  Cumgory
78 8 18 18 Tan

0.0000¢ 0.00010 0.00040 0.00088

Mean 0.00024* 0.00039  0.00099% 0.00089 2.00073
0.0009¢  0.00193 0.00082 0.00072

D 0.00053
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Fig. 1. Caudacon g morpssiogy of Asbestos
sscensy fbeny. The nseres shcmgmsas :
ire !c:x'.mrg cieeon Tl'.lc"tﬂf.“ﬂ ot —— T
Unicn inrernancoate coatre e Lanss w2 Swceanone Amgnicale
erence sampies of ensvsouwse A Clefh ana ! |
CTOCICOUE 250ESTON (£1GNT) (heid CF view 13 Chrysate Crociaents
~12 wm in bom pnotogripns:. e ame ) 1o maics e m m
prubofes are cequcred 3 orger 9 s MG S0 1yiCHY, NagiFe' ;.Fe% ' 8igCyn IM,
reiave AU LOIPOMTINCE.
Amogite
\FO.Mg1,81,Caz SHly
Antreonayiite Tremcute Agtingute
M@ F0i 8L C,(OH]y  S3gMGeS1g044CH1; CagiMg =818,y S

g chrvicuie fbess. which ars sasiv, can ocour in bundles, and can
be wnrerceprea at airway bifiirzcens (Fig. 1). The cherucal makeup

of each fibes type 1s complex. and Abers may conmst of a vanety of

Tace memu and Orgamce camcouncy icquired in ores ar during
proc:mng.

Asbestos 1t artracuve o indliav demuse of i resistance o hee
and cherucus, dign tensue soongma. ind lower ¢Cst compares ©
man-mage macenyis. Aithousn uss of spray-on asoescos ts ¢ dree
proafing matenai r (nsuianon nas cest banned in this counwy, 4
weil a5 1n severn Zurcpen ccuncres, isbeseos i3 incorporates
CUITEnILiY 1100 CamAnT COMFTUSTON marenais (rocticg, ahmgx:a. anz
cergent pipes), £icuon mawnas brake | linings and clusl pads),
jonmng anc gaskass. a3phait csarms ing sczianss, and oder simiiac
proqucty. As 4 reswic of these agpiranons, an estimawed 20% of
Suddings inciuding nospias. sciceus. and other public and privace
seruczieres contawn ACH (1), Aspestos in budldings does not spona-
necuny snea Obess, obur pryueai damage o ACM by deay,
renovanon, OF Qemouton caa Guse recase of airdome fters ().

Diseases Assoc:ated with Occupational
Exposure to Asbestos

Cequpanonai exposure 0 SSEITC O CIUIE four types of diser
dex3: 2spescons: iung cancer: =ssomeliomas of the pieura, pencarai.
mmacmmmmpmmphmmm
1is, 2 puumonary intersunal ftcons with excessive
@bmawmnmmmpm
disamlity, and desm in many worzers exposed before the entores-
ment of octpamomui suncires, Lung cancers, thar is, rumon
aruing in racnscoronchial eprensiial or alveotar eprtheiial coils, have
ocsurred in aferros workers 1o Tk cases 20 or more years after
thelr Gr3e exposure oo asbestos. o gemeral. lung ancers have been
‘ound in asceros workers wnc are wnckers and oniy rareiy m
nonsmeszery (§). 4 aumoer of esidenuciogic studies have indicsted
, that the reiagen Serween s Asveiopmen: of lung cancers and
CUITTUIZAVE EYDOSUre 150 A5DEILOS U iv linesr, bur wide
varanons it $iope of the line oscur apparendy refsted o dber type
a0 ndusmai usage (7). Dexs rams from jung cancers in asbesces
workers, i3 memsured by sunaard mormiity rasos (SMRs), cie
otserved moreiity of 3 conort aivided by the morniity of 2 conrral
posuaton. ire icwest : cRrviotie miners ad workery manuisc.
unag meuon masniais. In cosase, ung caneer deaths are higher
" diose muruny wind working Wit amoniboie asbesos. Termue

exubied 3 smking increase in lung cancers witd dursmen of
exposure when campared to Canadian ciuyeotie muners anc muilees.
Solverm and oiis in texuis producton Jught acT 33 cocarascgens
the development of these lung umors (7).

Diffuse maiignane mesoeneiioma s & facl auncr inung from
mesctheiial eeils or undsrhving mesenchvraal cmds in e Sisura
pencrdium, and perronern (4). The tme berwees cugnons and
il occupatonai xposure (0 asbestos commony exszexs 30
vears. Smohngmdmuvwamm.czmko:::aamumm
asbestos worzers (J). Althouzn mesceeiiomas arc cxremzy rars
maiignanaes, that 1, onlv 1643 wers recorded from 1973 o 1924
in one survey covenng pproxmarely 10% of the UlS. popuuianon
(ﬂ.nﬁwmmmrnmulsﬁﬁmgmm
mertlity in ocidelire workers (10). Mescensiicmas also have tesn
observed after howsehold exporure of family memoers of ubess
wmmmdmwuum;mdmmwmum
mizes (11). Although mesomelioma has besa considered by seme 11
1 disease pachognomonic of exposure 2o asbestes, apprommaseiy 20
to 30% of mesocheliomas oczur 1n the general popuiation in aduis
not exposed occupanonaily  asbewes (12). Mesomeiiomas are
fareiy found in children.

thuﬂdmuﬁdh&ahudzﬂlzﬁpumumm
resembie metastases of Oher NInor CYpes ooauTing n tie i or
perzoneum and assume 3 wiie variety of MIiCTOKTHC 20pErancss.
Mdﬁﬁuﬁmmdﬁ:m(b@um
tumars are annbuted o cancers of the TIe angd
morp.uul!)ormth:madnaam
In France, mesoeheliomas ire overssamared by 1 facmr of 3 on
dezzn ceraficares m companson m the mesochelioma regurry (14).

A number of benugn pieurai changes thar rardly cuse funcnonal
unparment have been ofierven 1t asdestos workess. Taese inchuds
pm&mphmﬁbmgpmmdm&m
um&uhhra&pumdmpmmwm
sseudotumncn or indeidings of the iung oftent ocaed wim
plagues. Thase pisural changes may redec: exponIT © ucams bu
have no demonsrated reisnon w the deveiopmen of mecwicma.

Tmof&emmmﬂmhnmaﬂmamm
inciuding the kidaey, m.;m&-mdmm-m.mwm-
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workers : 7J, 5. In generz. i¢ enmanced SMRs o eiese umors
ire a0t seaasacaiiv disangiaasie from norma SMRS anc have not
been consrmed :n most ceass. Bot lanTgeal ane gasToreIany
aumors fave owier cooiogies suen 18 smoxing, iconot dies. ang
MesuLal pOIYPOsIS that conttunad e nterpreoen of piaemic
logic daca.

The Amphibole Hypothesis

The issocizgion of mesomeuama with asbestos expomure was drie
descnibea 1n 1960 in the norzwese Case area of Soutn Africs where
long, thun croadoliee Sbem were muned (16). Since then, an
increases nicidence ot mescesiioma has besn repored in 2 aumber
of occuparondi semings incuuding factories char presurnadiy used
.only chrvicmie. Within me sase decade, sophisncatad teciinoiogy
has ailowen examunanon of s ypes of Sbers i the lung dssue of
these workers. Resuits revea:ed tazz many chrvsouie-exposed wark:
er3 snowed 40 appreciabic (g surden of amphuboie Abers, which
were used for brief pertods 10 the workpiace (17). The perustence of
ampniboles in human lungy may be acibured @ their increased
abilicy to penemace the smpoenai lung, lack of cleamance, o
durability. In contrase, chrvsonie has been found post-mereem in
smailer amount tan expeszes i the ngs of asbestos workers (18).
It disaopears with ime moss ukeiv because magneuum and silics are
leached trom che Saers (15", Racendy, che lung content of asbestss
Mnmmmnoenwnmmmmmu
mesotnelioma. iung cancer. wnd Grdiovascuisr disease (conwrols
from e western coast of France. 2 region shipyards
{20). Tac number of amphukeie dbews (croadolite and amonre; was
sigrudcaneiv highies quu_n trom mesothelioma padenrs, wherezs
aumbers of chrvscule ana sonasbewos fibers were simulare in all
groups. Taese dati suggest gt the iung Surden of chrvscanie and
noraspesms fizers bears no reizmoa o e ccourencs of dhese
cancess.

Severa: roent studies 1S3 S the nk of plewra mesomelio.
ma 13 iower wniers chrvsowis is used Wwirnour 2AMITTULS OF Conmu.
nanan py ampnicoics (210, For examuie, 2 gradagon of desth razes
from mesowieiioma has pesn observed 1t botht male and femaie
asbestos-exposed cohors, M(esothstiama has beex responuible for
approumaceiy § 0 8% of =2 propordanal meemlity in men
WOorRng witt muiXtures conmmsg soadslice or amphibole (crocd-
olite or 2masite: w1 comparuon © iess than 1% of te propornenal
marglicy 13 men workmg wim carysonis (10). In femaie coborn,
the proporzenal morminee from mesothelioms was highes tor
umphiboie expcsurs (10.4%: apd lowese for chrysonie exposure
(0.2%:. Thus, these dara suggese thar amphiboles are the major
cause of mesomeliomas m 150esas warkers,

Chrysouie suners and meiers in Quebes who were supposedly
£xposea only to crrvscgie Rave & few mesecheliomas (22).
Fowever, recent fiber anaivses on the lungy of both these workers
and chrysotile factory worzers sowed the presence of wemolice
(23, Thuamphxbcumthcnm&unhubeawbnadu&c
cusanve agmm of mesomeusomas and juag cancers in miners
cpatea to vemuculice heavuv contaminated with tremolice (24),
Although tremoiite composes ess than 1% of the 1sbestos duse in
the Quebes muncs and meis, che reistive ragio of wemoite w©
cirvicnie Sers 11 the iungs of Canadian miners and millers s
rmm-umme:dmbmm(za

For s romson wbove. ¢ fow mesothetiomas observed in
Canadian Suyscuie warsers ipperr o be aembunible o fibrous
cunolite. 1t observyton companbls with ocher evidence duc
ampiuboiles are #1e mox ubestrrorm micersis. Likewise,
recent dam oa London isoesccs faczory workers show thse die

seventy of 0ENONI ANC CITTNAMY OF 2 LAY (28 Wed 35 mesome-
lioma) correiates With IS LA JurCen Of SIessiies ans amosite
upestos and that Lie sroportons of chrvioale ams sonasbestos
dBess ars decreased in comparison &0 matcRes conera: patents (28).
A British conor expasea unce 1970 10 carysonie 1t ursome ievess
not exceszting 0.5 o 1.0 Gber per cubic cenumerer 1n me manutac-
wre of fricion matenais snowea 0o excess of deams from lung
Qncer, other a1bestos-reiated Tumars, G CRICIIC reseIracery disesse
(27). These and other daza 17, 17, 21, 23) suggese that ampnuboles
ire more potene than cirvsogie in the inducuon of fbrone lung
disease 1nd ssocazed lung cancen.

Experimental Models of Asbestos-Induced
Lung Disease

Several studies have shown that mesotheliomas are induced 2
dougmepmdm: fashion after intrapieurat and inracentenea in-
jestion of asbesms and other asbestos-like fbers inm roaens 129),
Chrvsoaie was as carcinogenic as ehe ampiuboies by these roures of
administration. However. differences Rave deen observed becween
the carcinogemcity of fibrous and ncndbrous matenais. For exame
ple, in one study, fibrous memolice was caranogemse it mera-
pleural injestion, whersay nondbrous wemolite was acnczrenogenc
it identcal concentramons (30), Although the nanr routs of
xposure o fibers by inbalation was droumvented in e expen.
menes, they were usetul in indicanng Mt dbers ionger oan § um
and lzas than 0.28 um iz diamerer 2ave the mose marged carainnos
genic potenual, that is, the “Stanton hypothess.” These saa have
Besnt suppormd by the resuies of inRzlanon studies n 2w i» which
short (%8 um in iengm) and long dber preparznons of amcurte and
ciaryrotile asbertos have peen compired (31), In conmis to the
baznies of amowute ana chrvsonle ascestos conmiming manv leag
fibers, shorr fibess of amosite producst nener aspestosy nor
pulmonary tumors. Shorr chrvicdle preducss @ smay amount of
uzertous and maihgnances, bus Mese wers aumntwied ©© Onmununa.
ton of the shorr cnirysonie preparagon oy longes fitess. Fewer long
than shore Sbers of bow npes were sresezin che lungsoral A ar
the =ermmnanon of exsosuse, SU. regarciess of size. fewer cuvsonic
fbers remained in the iung, These resws support fie ctervitons
thaz chryotiie Sbers, tn comparison o amphidaie Sbery. ars clearedt
moere rapidly trom human wngs (17). Tais prenomenon and Umumd
alvesiar penerraton of curiv chrviotle bundies (rather than ther
inherent 1bsencs of cananogemicity) mAy wsount or e 1opareT
lack of associarion of chrysonle fibers with the deveiopment of
mesothelioma in human cohora.

The exorbiunt coso of inhaladion expenmensy with ammais
preciude loag-term srudies © dezsrmune the caremogene poenasl
of asbexos ax low-level exposures. The development of maiignancies
mm&:nagpma:hurez-n&mh&-spmafmmmh
(32), 2 perind of w0 briet to retdect the comsequencss of the long-
term soiubility of chrysouile in the hwnan lung.

Mechanisms of Asbestos-Induced
InﬁammaﬁnnandFﬂ:mgmeﬁ:

Boch ic and experimentai daa supporr .2 concepe of
a threshoid for chrysodis-induced puimenary fibrons. [2 2 sheep
mode! of ashestosis. inflarmrmanon ang hisooazhologs endence of
disesse were noc cbrerved after less than 100 mg of chrveouie wers
injected into the caches of e weep (7). After bnef. intense
inkalacion of chrrsonie. the sheep actumulated alveclar macro-
phiges (AMs) at aress ot deposion of fbers (4). Thews ceil tvpes are
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T ent a3 emmm Tele W3

P I

viewed 18 “efesmor’ cails of disease 1S Chey PrOGUCE 3 mixTire of
fibrooiasc growmn facrors, chemonenc oo, e fSbremectn
Prosragiandina. p210uUNCgEn 2CTVITHT. 3 heatstable BCmr sumlliar ©
plare:ss-demvea growmn factor . 2DGF:, lysosoma enzvmes. and
icove oxvgen mewmboiites. one or more of which may cause
proitferznon or funcoonai impaisment of neghbonng epithelial
ceils and Sbrobiasts 1n che m.wmmeda&zmc:m
mumxnwmciﬂ.m:mmmmaﬁgmwmﬁm
angd caronic inizmmxmry reaczens in man and animals atsr
inhalaton of asbestas. [n suppore of s kvpcm AM-derived
growm facor (AMDGE?, PDG: superexide (Of ), and Hy0
were sponmnesusly reicased form AMs recovered by bronchosives-
laz iavage from panenss with asoescesis (J6). Similariy, AMS lavaged
from both muce ana sheep thut 224 an eardier ingraracheal injecten
of chrysotie reieased ehances imMOURT Of & growwn facwor tha
strraiared proitferagon of a husan emeryonic luag cel line (WI-
38) (37).

Ia ene studv, AMs from oo nommal individuals and pacients
with idiopariue puimonary fibrox:s expressed & 4.2-iilobuse mesen-
ger RNA compiemenary.ro cons. zowmgeaecodmgmrms
caun of PDGF (38). The amouns were spproximacely fourfoid
higher frem AMs of patenms win pulmonary fibrosis, Because
PDGanm:geﬂ:m mm&ﬂzahwm&pww
PDGF receprorns, eievared leves of PDGF in jung assue or fluids
couid induce lung forobizss e aivide or to produce exorbrane
amounss of collagen. the halimarx of te fbrone ieuca. Quiescent
hurmsn mesotheiiai ¢ceils alio uncago DNA synthesis after exposure
20 PDGF and 3 5road spesun of owier growen Scwrs (I9).

Within the past few vears, severau aboratones ngve focused on
acave oxygen spetes (AQS) as ssunaave agenos of both asoestony
ind ssbestosreiated malignancies. inersased armounss of superaxds
{OfF) have been produced aftes smazut AMs were exposed in vime
% long wbescos fivers, whersu gemeraton was minumal efter
shorter Zbers and nondbrous parsass were ingoduced (40). Stealfer
fbers 1na PSS ire inCOrporaed iy phagaiysosomes by AMa.
wheress ionger fibers are mnecmpimmy phagocytosed. 3 process
liberaning more AQCS.

The coservazion mat exogencus admnistracon of Kavengers of
AQOS prevenn uestos-indusen 3 dmmn o cuinures of wacnes
epicieaal ceils ana jung dbrog.asm (41) suggess thaz AOS are
MOy reaes I AI0estos KCXisiTV cven in mc absence of AMs,
Fibers may inauce generszon cf AQS atter phagocveosu ar oy
exmracailular meenanuams, For sxarspie, recen studies with asbesens
@1 cuii-fres syytems Rave demonseaced by electron spin rexanance
that chrvyoule, cocaoiize, azc umoure AQS in the
presencs ot #,0; ar payuciogsi saiins (42, Under tnese arcum:
sancer, Fe?™ an e surfice of e doer appears to drive 2 modified
Haber-Weiss (Feton) rescmon maz remuits in of ths
toxe hvdraxvi szaicai (QH™) frem HiQy and OF Thess resctons
result in ligid peromdation, wnien is prevented by incusaton of
asbestos with the iron chelstor, casfermomarmng (43).

At high concenminons, AOS wre cymexic o ceils of the respira
tory ack, bur at low concenrazans mey inducs funcxicnai changes
mwc:xlun;ammmm ce errtical to the pasiogenenis of
aspestos-inducen Sbroac lung cissue, For exampie. aster sddition
dnu&immwmz‘td:mdm;sym
procuzng O7 }, far lung dbrocuss in vizro producsd incressea
unouns of dlm couiger 1n g pazermt amiisr o chac
observed after tew exposure © coasline ssbesms (40, 44). In
innalanon modei of ragid-onset 13oENTeis. caMOtic pumps conin-
ing poivethviene giyesi (PEG =oomgaed canaisse, the ezyms
savengng H;Oq, were :mpiantes subcianecusty mm ro betes
they were expoted o crocdsiite = 10 days (45), This procedure
hootrea leveis of amizse 1 che serz ana ‘unes of dhese animels and

imeioraed Som the miammasen g = D8 sevemr ang s o
Sbrozc esions wnae pormalv devercp amsT nazianen of ascertos.
This smuav was e frse successral expenmentdi approin € s
Jreventon Gf 2s0estot-ess0ciarea lung eiease. Moreover, me resws
SUDPArT CI2 COnCept Of 3 e and efec riznon detwesn AQS ang
the deveiopment of asDermms.

Mechanisms of Asbestos-Induced
Carcinogenesis

Carcinogenesis is 3 muitistage process thae dassicily has bem
deseribed in two stages (46). Tae “inidanon” mge comesponds o
herble genetic change (point mumacs) induced in 3 ceii by a

' ic substance. [¢ is followed by e “promonon? stage, 3
series of evenns in which the initisred ¢! undergoes proiiferinve
and genotypic chznges conferring the masgnant phenotype. Duning
the past few years, the identdcagon of & mumber of prow-
oncogenes has resuited in 3 aew uncersanding of the succesuve
geneac evennt invoived i the process of muiignant wansinrratan.
mmdma&ummvumhmmo:
growrn f3ctors or growth-factoe receptors. Loss of other genes (ano-
oncogenes) also appears to conmbure o the carsinogeme proess.
These tndings indicace thae the disunczon berween genenc and
epigenesc evenss in cardinogensesis is oot umple, especaily becnuse
caromosomal reurangemens Or delesony apociared with paing
mmmdmm«baofsmmhmmummam
the process of cell ramformasion,

Whether the muitistage mode! is direczy applicable o asoess.
sssocisted carcinogenesis is unciess. Unlixe most caranogens. a3oes-
tos does not cause base subsorunion and fameshift mumnans in
baccenai-mnrtanon sssays (47). Of the 23 igens denignared a5 roup
1 human carcinogens by the Internaconal Agency for Researes on
Cancer ([ARC), only usbestos wng comugated esmoges were
nongesotaxic a3 defined by bown the Ames tese and rogen: cone-
marTow wssays for decection of caromescmai aberranony or muce-
aucisazed eryxirocytes (44). Althougn iicesms was weakly mmu.
geue in Chinese hamseer lung cauls (49), i was oot mumgenis n
liver epchelial cells or in Syrian hamseer emorvo (SHE) fitrecusn
(50). Asberzos did ot cause morphoicg:s ransformaren of C3H
10TL2 ceils (51), bur cunsformed boc BALB/e#3T3 ana SHE
ferotius (52). Glas fibers ind mondirous silica (albeir at amen
higher concenmrarions) alss were scave 1a the SHE bicssav, [a this
sysem, [onger, thinner fbers were more powmnt in the inducton of
tnasicrmanen and chromosomal anamaiies. an cbservanen ezt
e with the incressed maiignant porenral of these fbess m compar-
ison to shorter Sbers or parncies after msir adnunistracon -

, intrapentmnesily, or by inhaizmon m rodens (29, JO).

hthmnndcunvmmmw&mdibc
qpahncbmamdmvdvmam(n&mox
Sbers per dish) rather than s mmmericai (mombers of Sbes of 2 given
tize per dizh) basis, Cyroeemicity and cveogenetic efoc of chryo-
tle. crocidolite, and erionite (aa sinmminoiicare fber) recenzy wers
coropered in Chiness hamseer lung fibrotissa (V79 ceiln) (520,
Numbers of cirysonis Shers requred © $TOCCR CYEITTS GF CVIOgE:
nenc changss were severa corders of magromudes higher 1B compamen
& ericnine, the mose poess Sher, o croacsiite, & Sber of ineneaies
powency. Thess remuits are conmsowry wun the higher umongensc
pocmmal of exicain it rodent inhalagon experiments (J4).

In some sturiies, sebemos sppears o sugment the muagems md
arcnogenic cfe of chemuoal carcsogens and radisoon. For
mmmmmwuwd
mumcon tod canstormation in rodent ceils and Shro.
biaszs exposed 2 bensols]pyrene (BaP! / 20) and radistion or facen
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aiphs parncies (S1%, However, naegane edeess of 0 g BaP
were 0% ooserves in two stuciss wita SHE ang satnesomeid azis,
respecavely (32, I

The pargcuiace marure of asterss and ies capsay o bind guclme
1cids has prompreg mansimmas srudies in which asbescos was used
13 a venicle for inzreduang DNA ar RNA inms a oumber of ceil lines

£8). Under these arcunuances, ubams wes intemmedisce m rank
mmnmnmanm«rmmluuadmw&ng
caicum phospaste, w@ic, ana kaoiin, none of which have been
anccurea with the mducaes of aacer,

lfm:dd:mwhmo.uzmdmdh.b«hmk
finn ram} (S7) andd amosice (is ~iarans) (58) have cused weupioidy
and altered growth charactenis=ss after repeatea pasnaging, Injection
of rax mesotmneiial cells ingo sude mice after 2 single exposure o
chrysoule did oot cause tum=:3 in animals, bur muitipie expasures
(36mxm¢h\mm~=—.mdguugn;-=mmd.am
genic cell popuiadons (57). 12 conmast, human mesctasiial ceils
duphmg&mwmdwmmmafm
duplicate exposures to Cyromwx: Wotmmw
rumoengenic i aude mice (58", Asbeseos promoeed the
of mesomeiiai cells both in orzaa cuitures of human mesothelium
exposed to ubenos in vie and in mise given inmaperimaenl
njecacny of asbeseos (55).

Asbestas fibers come in cszucs with the chromosemes of rae
mesothciial cells (60) and 2 mumons apparatys of V79 (53) and
SHE (61) eslls in viero. rmmmmm
soma fusaggreganon o aoncralites. Sevenl investgioer Rave
exsruned chromosomal abesrzzons in human mesocheliomss, bue
changes appeared inconsutens om umer © fumer. The mos
comraon abnormaiities invanved inversions, transiocitions, and de-
lemons of chiromosames 1, 3, 7, 9, 17, and 22 (62). Constizunively
exhanced exsraanon of the F2GF-B gene. the protwo-oncogene S,
was gosesved it human mesoTieliioma cell lines when compared ©
normal human mesomelial ceis (630,

In companuon @ numzn mescthelial cells, human bronchial
epiteliai cetls in vizo are agvely rewans ©© ubesws. [t ons
study, concenrratons of chnictie, drocidolire, or amodte ubestos
approxciasely e ames 4 Lt e thar required for mesodelial ceils
were requused (o achicve &t comparable incTease nt toxcy (a8
measurea v « 30% decTease o coiooy-formmng eficiency of human
bronchual eprenciial cails) (64° In anacher study, ansuploidy was not
increased ugmficantly over 1 range of coneermmions of either
crocidolite or chrysctle ssoermos (45), This latter observanon and
te demonswanion that inser=sn of asbescos inm rat raches] grafm
an cause the development cf arinomas following inserton of
subcranogemic amount of ti2 polyeyic aromsic hydrocarbon,
dimeenyvibenzo|sjanthracens :46), suggest that ubestos is 2 pro-
maoter in g developme=s <f' lung cancers. In support of this
mmmr.émhmw:mbc
of biochemical and prolife=mve alterzdicns in bodh rodenz and
human achesl epithelial e and organ cuinsres due were similar ©
those observed in mouse sn thse ad been wexced with the tumor
promcoer 12.O-temadennovihorsol-13-acemre (TPA) (67). The
mdmwmmmm

mﬁnﬁmn&dmﬂzﬂanahﬁmm
medium cr by wdditon of minstorming growth fcor-cype B
(‘Iﬂfan)(m.mmmd‘ﬂ-m
increases . colonv-formueg aficency, ind the deveiopment of
Mmmdd&mm

exporure t TPA but aoe ader addinen of nonmmer promacng
mhavinnl devareeme 1ieg nczzres i 4 dosage-devendest fashion in

- -
-
-

qacnesi epichetisl cails exposed 0 icng, dum, oeses wnd glus
Sbers, [n conerase, nonsbrous parSces ana shoreer ghen aid aoe
ineresse QDC acd.my::mﬂzrm(m.

Uani quite recentiy, 1t was ugciear how ubesms miggerss
pmmmmmmlwcu However, severay preoss of
date suggest thae mechanisms of cali signaiing by soeses we similar
o those observed with TTA, 2 salubie mumor promorer tix binds
direcsiy to proten kinase C (PKC, & caldium- and phespaiipid:
dependent enzyme that acovarss & limb of the phospammourids
signai-ransducnion pastwey ( 70). Mitogenue concenerasions of ere-
cidoiite asberos caused increased sccumuizdon of discvigiyeerat in
tracheal epicheiial calls (71) ang subsequent acrvadan of PXC (72),
pmvbymuaofmmm phospnoligases. The in-
qused of inosiroi &is- s ETAKIDNCIpRIES sppeared
ible for the genersdon of diacviglycerol, which prececed
incressed ceil division, Abregadon of eremdglite-induced ODC
aczivity in eracheai epithelial cails by whibieors of PXC aad caieium
dxmdmgonnu(mmgguudml‘xc.smamww
ubestos-espocisesd cell

Mechanigms ocher than tumer promedos by abertos dso may
nisms could be impormant in the deveicpment of husg ancen in
asbeseos workezs (7, 7). For exampie, smoking impured clearanse
ofmmabam&mmdm:mg:udmmma
fbess in airwey epithelial cells (74). Both cigareme smoke aad
ubestos induced AQS in 2 synesgisdce Sshion in vitrs and damaged
isoisced bacceriophage DNA (7). AOS liberamd Som usbercs
ﬁbadnaﬂvzdmmoféhv&momamma
more 1ad carcinogemuc radical (76). Becawse rocidolice
and caryscule ubestos adsorbed Bal and aceed a5 vehicles o
inerease both upteke o dhese mhmcummmn&:mm

of DNA adducts in trachesi epunelial cells (77), SSers might
facilizace the nigacion of jung wmars by BalP.

Public Policy

The tvaiable exrpenmentai wnd eprdemoiogical daa ndicee s
both dber tvpe and aize are Tmpormnt determunan Of de pamoge
nicity of asbestos, Althougs usbesmes has czused disesss in the
workplace (73) and such ocsurTencs has resuised in culs for regula-
tons w proece workers (79), resens epidesuniogic dan are conenr
damm:hzmgmn'-amwﬁuymunm
occupsticnal soamdards does aot increase e ruk of asbesess-
muddxm(ﬂ 21, 27, 28, Unlike mose ctmer couneries,
parucuizrty in che European communiry, which have more soingent
tequiremenss for reguiston and imporanen of ampaboies, federal
policy in the Usired States Goes not duferentsce berween different
types of asbeswon,

Does sirborne wsbascos present 32 risk o the Reaich of individuals
in schools and other buildings: The available dam do ace indicaze
:imabum-ommdworﬁmm&mmnﬂ
ocsur a8 a resit of exposure o mos airbome concenTItONs Of
tsbeseos in buildings, Firse and foremon, the leves of sisboms
ubexos in buildings, even with damsged ACM, are zugnimdes
bwdmmm in the unreguisced
and appreximareiy 1/100 of thx
pcmbcmamm:hﬂ..&mth 140). Befors the
eaforomnen of occupanonal standards. workpiascs concentranons of
100 or more hers per cuibic cenmmerer of air wers 20t uncommen
(81). In conemame, mxveys of aabexcos 10 schoois ind public buaildings
show dhag the mesn sirborne conceroanons e sveri thouseno-
fold lower (Table 1), With few excepmons, the type of ubeseos fiber
found predomunanty in buildings 1s chrysoeiie. Accxmuistng evie
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i=nce indicaces LT Cus 23DEStOs ST IS Progadv not ssociated
VIt 28 OCCUITENCS Of Mesome:c:nas it .OW ievels of expovure. For
sxumpie. recent anaivses on e S2:r concenmarons i ungs of
130033 WOrKers Inowea that cRoviom.e WOorkess with mesotheiioma
1ad 400 tmes the mecuan sung S22 furcen n comparison ©©
workess expoles to ampnibales. L1 m:‘..:zn: thar mesotheliomas
it carvioric workery appeared 3t o b'mmpmclesm
=quured for e d:v:.opm:n: of zeswosis. 1 disease as30qated Witk
JCUPANANII CXPOULE O I0EILTS 1L 2 1St unz:guixed workplace
&,

Transrussion eieszron microsessy Of uir sampies is essenzial for
'.'1: wennieanon and quantimacs of ner asberos fibers. [n the

Crurea Staces and United Kingoo:m. «e direcr wansmission electron
microscopy mezhod is advocates & deerming airborne asbestos
iber concertrations in ouildings. in France, the indirect transous-
sion ciecron microscopy techmisue i used. and cancentrazions are
expressed on 2 mass imuiligram: ~ns. The limie for detecaon of
fibers by phase-congrast mucruscacy i3 aoprommately 0.01 fbess per
cubig cznumeter of air. :wmmg&a&m&ammﬂm
mose scaocls and buildings (Tiss 1), Moreover, phaseconmant
TIETOSCOPY cannot be used to :canztv types of fibers (asbestos or
ncnasoestos) or o detec doers ess man 0.5 wm in diamerer, twice
the diameser of fbers assocates +<n the greatese biological acavicy
ind inducion of tumors 1n rogascs diameters 50,23 um, thac is,
Stanson fbers) (29, 30). Such c—g. in asbestos fibers are rareiv
found in air sampies of buildings .. 33). As shown in Tabie 1, Sber
mmmmxsm.smbuﬂdmpmmnbiem
leveis in ouzgoor air. 3 point sure:v reievant 0 assemnng the heaitht
a1sks of asoeseos in omld.ihg:. Auraormie concentranions of asbestos n
buildings reportea in the 1970s wers somewhat higher, presumably
because of earlier, o33 soprust:sssa sampung and anaiytesl ech-
niques.

Recent eprdemuologie studies cf 2esths Som mesothelioma in te
ge:'.cr:u oonuu:xcn 2i0 suggest it ik fFom asbeswos in audd.mg:
is munscuie 19, 10, &4, [n comsinicn © iung cancers (an average of
130.000 cases per vear in the Uxrsa Scems, largety aoribuced to
IMOXINg ), an erumated 1,500 smses of mesornelioma per year oczur
in tne U.S. popuiacon (£5). The 212 on deach mr.amp!enm or
penmncd mesomeiomas gver =2 sast 10 o 20 years indicate dae
meswtneliomas are :ncreaning 1= s over 65 years of age who have
1 past oceuganonai history of cx-f c:ure o asbesros (84), By conrast,
deaen 2oy SOM mesowneiioms = =mziay of il ages have declinea
slighdy Or remauneg consaet. Thare seruin suppoct Hie concepe mac
1sbestos in buildings 1 not an emzorant risk fcwr, 43 one wouid
expest inurt2scd Mosotmeiiomay o oot males and fermsies in this
case. A rucent Frenen srudv did so2 show incressed risks of ssbeseos.
assocaten mabgnances, pleurw sigues, or funchonal impairment
ot e lung (efec cleariy present o wsbestos workess) in persony
exposed for 10 vears o arborns ubertos in buildings (846). Al
chiougn this sunTy u sull in prezse, 0o mesocheliomss Rive been
observed w dame among approxczasly 15,000 permanest occue

paats.
M&mhvmﬂwumm&mwwmm
leveis has never been comdmmes smpiriilv in the evaluagion of
ubeseos. calcuiaed lifenme rsks from mesotheliomm and lung
<ancers arTiburabic 0 306w 17 LS008 and otisr puildings have
appetred in recene vears (45, 87, Tic linear dose-response squanons
in these moasis nave been uses 47 e usumprton chax mere 15 No
threnold for disease, 2 hypow=u winch is open © quescon
Moreover, g range of csumates =3k varies from scudy o smudy.
With tie excegties of one anasus (45), differences becween the
pamg:mcamnﬂdém&umwmmbu
mmdmmmmm.mid:zmcfﬂbcm
has deent 1grored. Regaraiess. caminanon of combmed dass from

Tabis 2. Estmazes of nisk TOM LIOETIOS CXPTILLE 1 KOS 8 CoramInen
:0 otner ruxg 1n U.S. soacty. Date rrom snix pusunes mg o (40 4
which foT] deaths (IUNE CINGET 4G [MEICINELUIIS] AToUNE © SO
Cxpoture over 2 ujenme were STmaed SeT L Mulion USRS ePod 0
GOOOZ&ubc:pcwb::mur(n‘:wummm
scnoau. Tible 1) for dve schear vears. bemncing ac age 10. Esgmares
indicste tar me annual rare 13 0.003 &2 0.093 deans per muiton suams fof
an average ufs cxpecaancy of 75 years. yiodided witn permumen fom Well
g Hugnes (97,

Anmu e
Cause (dexzze oer mutiion)

Asbesros qgcnn m xchoois 0.005 = 0.093
Whooping cough vacunscen (1970 o 1980 loé
Auerar acadents (1979) é
High scnoni footsail (1970 o 198D 10
Drowning (ages 3w i4) . 7
Mexor venticie scident, pederman (3% 3 o 4! 2
Hame sccidenss (ages | s 14) &0
Long-termn smoking 1200 -

A

pubiished risk estimares shows that naxs of asbestoserered toal
deazis (both lung cancers and mescmetiomas) due o expoture in
schools are magnitudes lower than commonpiace nsks o moder-
day society (Table 2).

Tae AHERA ruiing of 1986 brought asbestos to e azenzon of
the U.S. public and insdiled fears m parenw thae mar childrea
wouid conzract asbesros-related malignanaes because of high leveis
of airbome asbestoy fibers in schoois. Panic Bas besn fusied by
unsupported concepts such as the “one gber theory,” #hick man.
tins thae ane fiber of inhaled asbestos will cause cancer. As a resuit
of public pressure, asbestos often is removed hapnazardly from
schoois and public buildings even tmougn most damagea ACM is in
botler :oams and oeer areas whieh are inaccesuole o studenss or
reudenss (1), The removal of previcusiv undamaged or sncapsulatea
asbestos can iead £o increases in irborme concenranons of fibers in
buildingy, sometunes for monthy acterwares (83), acd san resuic in
problems witit safe remova and disposal. JAsbestos acatement 2o
has fed w the exposure of 2 large asw cohort of reiaovey voung
asbeyos removal workess. While these peopie shouid be prowmes=d
by carefisl regulation of the arcumstances of rernovai. sy we oo
erposed under subopnmal working cancinons.

As 1 resuit of the AHERA nuing, public and privaee scacols we
required © wupecs for asbeytes ang nsorm parena if ACM are
present. Althougn the law does not requure o ser staccards r me
removal of asbestos, schoois, often With limie expert advice, mux
submit 2 mansgement plan decaiing how cher wil deal with
damaged asbestos and can be Sned 2 maxmum of $5000 per day tfor
lack of complisnce ™ deadlines. Tiie EFA has recommended buik
ampling of ACM w© derermune the presence of asbestos ang visual
inspeczion o determme the courze of 120D, radier ¢ measure.

mambcrnexe\mofﬁbm—dmmmmmmpomm '

the zeed, if any, for removal of ACM.

Th:mdabkdmudmvemm(nbhn
indicate that chrysotis asbestos, the type of fiber round precomu-
nangiy 1 U.S. schoois and buiidings. i3 not 2 heaith n3k o the
nonocupaoons enviroamene. Cleariy, the asbessos paax in the
C.S. mus be curzuled, espemally because unwarrantes and poarty
conmroiled asbescos abarement cesules wn unnecsIsary 13K O voung
removal workers who mty deveioD asoestos-reizces cance™s in [awr
decades. The exmenuve remova of asbestos has ocsured less tres
quenziy 13 Europe.

Prevention (especislly in adolescenty of wobsern smoxing, the
pancipal cause of lucg ancer in tie generai poputanon, is bowh 3
more promunng and razonal approaca o dimmnanng lung umors

1S Laiaad L BER L. ]
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than asoesos abaemene. Even icxnowiedging thae ones intense
£XPOSUreS £0 20CITOS MURL S 10 CUStOAians ANQ sETVice Workess
in buildings wth severety damaged ACM, worker ccucsaon ana
buliding mamrenance will prove far more efecnve in risk prevenuon
{0r TILIE WOTrKESs.
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Priming and Human Memory Systems

ENDEL TULVING AND DANIEL L. SCHACTER

Priming ia a nonconscicus form of human memory,
whchnmmmmmymmddmuﬁudmoz
wards and objecty and wnuch hss only recendy been
recognized 43 separace om other forms of memory or
memory syscems. It is m-md\'undcmmcmm
tal scrudiny. Evidence is ¢ for the proposirion
that priming is an expression of & perceprual representas
tion system that operscs azmﬂm level; it
emerges early in deveiopment, access o it lacks che
kind of Sexibility charactrmistic of other cognitive memo-

ry svstemms. Conceprual omming, however, seems to be
based on the operations o: semantic memory.

EMOLY WAS TRADITIONALLY THOUGHT TO 35 A UNTTARY
facuitv of the munc. lecoony, however, many researciens
havcuomme mpotheus it memery consisa of 2
number of SVREMS na suunmm&hoomngm
rerisaes. Ihcpmomozwhu..:emaﬁdmpwpmn
and how teY are reiacea W 26 ANOTIEL. NOW OCCUPiEs te carsr
stage in researcit on memory
One broad, a3 yer enmovs. srganmaconal scheme distinguishes
procedural. semantie, and ewcass memery (). Proceduni mereory
underiies changes in skillful ;==ormancs and approprism respond-
mummmwhuc@w«hmm&u
of factual knowiedge in e s-szdest sense; and epmsodic memory
euables peovie © rememser sersonaily experienced eveno. The
domain of procedurai memer i3 Senavior. wheress that of scmanue
cdmﬂmmmummam&pmcm
mhmmm:-mmmmc—tbnu.
of sconng represennnons oF Saiecs. eventt. tnd relstions among
&wmmw—m@mmmm
Evidence is accumuisang scous yet anocher category of learming

E T Prosessar 'oronem,
sus S?LBL &uuauu‘.-::m'}-%.cﬂz

and memory, one that is not i. semanac, or epusociz, [thay
come t be known as primung (2). I3 funcoon s o improve
idennficanon of perceprual cojecs. Prrmung is 2 type of impiicic
memory; 1t does not invotve explicit or conscous recodecton of any
previcus expenencss. [t has adfinities o domn procedurai and seman-
tc memory. Poming resembles procecural memory = thas i
enhances pereeprual skills, It also resembies semanoc memzry in thae
it mvolves cogrunve represeamanons of tie world and expresses icseif
in cogrurion ramer than behavior.

The p primng expesimens consins of two sge. In
mﬁm(m)mge,:hnmme:upmmmum.uom
(targen). Targer stmuii may comonse words, line &awings of
obgeu:.dmmgotﬁm.mddmhkz.mmmnd“mxmg:.
whuch may follow the first after an mnmeval thar can vary from
seconds m months, the subrecy is given reduced peresptual informm-
don about the object and isked o name or cwegonze 2. Reduced
cuss may consisk of inigal lesers or grapnemuc fragmens of words,

pmﬂyobhaudmuﬁmongmﬂvpmmm:
mere highly schemsdzed form. or

C proaentnen of .
sumuli, Priming is said o have been demonseraced if e srobaiuiicy

of the idensificanion of the previcusly encountered wrges s i
¢creased, Or the latency of the idenniication response i raquesd,
comparison with similar messures tor nonstudied conme: items. The
difference besween pertormance on the rargss igems and =2 nonstue
died items provides 3 messure of the magnitude of e primung
mmmwmmmwaﬁcﬂnm
about 10 years ago (J). One of the wriggers tor the sudy of priming
turned OuUt B 08 expenmens by Wuringron and Weisioaner (4)
showing that deasely amneus paten. who were severay umpaired
in theic ability 1o remember recendy seen informstion, exhibite
wmmmwmmwmwmmw
mnm%um.&mmﬁu&mc“«
prizung lay in research concemea with the canare of &ic scoess ©
lexical represencstons (4). A thurd source of infuence wus the
Fowmg sxeex in the cammiciznon of memoey o distxuve

ma&:ham:ndmmmymmm
and declarsstve memoxy (7).
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