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SUMMARY

In November 1986 the Nationd Institutefor Oooupetiond Sefety and Hedlth (NIOSH) recaived arequest to
evdugte patentid expoaLresto damicdsinthehistology department a Cdorado Sate Universty (CU) inFart
Cdllins Cdoredo.

On Deoamb |l 1986 amedicd and evironmantd investigetionwes pafamead inthe CSU vaainary tissefixingad
higdogy laborataries aolledively cdled the histopathdogy labaratory. Onegenad roomar sampleand five
bregthing zone sampleswere cdllected and andlyzed for tdluene, xyleng, aodione, and ethand. Tduenewes
messrbleintwo of thesix sampleswith levds of 1.8 and 06 mgMe, Theevdudtion aitaiais375 mgME. Xylee
wasmesaurableinfour of thesix sampleswithlevdsdf 1.6, 1.8, 20, and 39 mg/Me, Theevdudion aitaiafor xylene
is435 myM3. Aodionewasnat detedted inany of thesx sarples Bthend wasfoundindl sx sampleswith
concartraionsranging from .80 36,7 myM® and an average df 136 mgMe, Theevdustionaitaiafor ehend is
1900 myM3. Thevertilation sysemwasevauged indl areesof thelaboratary. Extauet laboratory hoodsand work
gation hoods nead to be upgraded and improved for better locd exnaut ventilaion.

All warkessinthe higopethdogy leboratory wereinteviewed by aNIOSH physdan and esked to completea
quedioaredesgned to diat salvent exposresymptoms: Compeared to the bulldings ather laboratory

amployess thehdopathaogy emdoyesscomplaned of excessve cordtitutiond, cognitive, reairetary/imitant, and
emaiond symptoms Inaddition, the Sx hidopethaogy technidanshed thar medicdl recordsrevienved, induding
reoant readtsof thar completelood counts (CBC), automéated saum chamistries (SVIA-22), chest radiogrgpns
(CXR), dedrocadiograms (EKG), uindyss and saumxyleneand tduarelevds  Resitsof thesetessshowed no
evidenced work-rdaedinury orillness

Based onmedicd and eviromeantd detaahedlth hezard did nat exi a thetime of thisevdugion, however
exqpoaresmey havebean higher when thelgboratory wes oparating & full capeaity.
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INTRODUCTION

NIOSH recdved arequest from the Director, Ervironmentd Hedlth Savicesat CSU in Novamber of 198610
evdugtedamicd eqpoaresinthetissuefixing and histdogy lebaratary. Anevironmenta and medicd evdugtionwes
conaucted on Decamber 11, 1986, Reaultsof theevironmantal and medical evdugionweredsousssd with the
Univasty in Jnuary and Feruary of 1987.

BACKGROUND

TheCSU hidopethdagy lebaratary employssx fulHimetednidansand onevelainary resdent who raitestirough
thelabfar apaiod of twomonths Thelabaratary cooupiesfivercoms: anefor daing animd tissuesand argans one
for issuefixing, anefar miaatoming, anefar gaining and mounting thehiddogicdl osdmeans and oneussd asan
dficeandfor aoffeebresks Mog symptomsoocurad inthetissiefixingroom.: Theroomweaseguiped withtwo
automated tissue prooessing mechines (Tedhnicons) until uly 1, 1986 when two additionel mechineswereindaled
Onthissamedde Ly 1, 1986, dl four tedhnicons denged lvants fromdlarcfomtotduene Whenarployess
of thelaboratory repoted hedlth prolems oocurming a work, thelab wias d osad from November 3, 1986to
gopraximetdy November 15, 1986, and re-gpened with only anetedniconunitingperation. Theenvironmentd
componant of thisevaugtion weas to document expoaLresto tauene, xyleng, and ethend, and themedicdl componant
wasto ddamireif theworkers hedth hed bean afected from previous and curant expoaresto thesedhamicds

EVALUATION DESGN AND METHODS

A. Bwviromaid

Oregengd roomar sardeand five parsond samdeswere adlledted inthe hidiopethdlogy laboretary. These
smpleswereadledted onworkersdaing routine adivities using arganic vigpar dherocdl samping tubesand
vaouum pumpsaperated a gopraximatdy 100 cominute

Vanilaion messuramatswearemedein eech o theroamsin the degpartmant and on eech of thefumehoodsto
evduatetheavarape capturevdoaty. A thamo-anemamee ar vdoaty meter wasused to pafomthe
reeding on hoods doarways and ather entrys: A flowhood wasused to evdugte theintake and exhaug ar
vas Theflovhood hesdifferant Szeatachmentsthet can beessly assambled thet eneble oneto usethe
indrumat ondmod any 9zear vat. Diredt reedings can bemedefar bath exhaut and intskear inauac fet
per minute

B. Medd

All ssven hisiopethd ogy laboratary employessweareintiaviewed corfidentialy. Theinteview contained
questionsregadngwark hiiary, smoking hiiary, current hedlth conditions; pest medicd hidary, and any
medicationusege Inadditionto medicd inteviews dl ssven employess compleied agquedionaredesgned to
diat vat equoaresmptoms  Thisquesiomdrewassdo gventothreetednidanswakinginthe
adjaoant laboratory and four tedhnidanswarking onefloor aoove the higopethd ogy labaratary. One
technidan from the adjaoant laboratory refused to completethe quetionare: Thecontrd leboratarieshed not



V.

previoudy reported work-rdated symptoms

Thequesioarecondged of seven categariesof ymptams condlitutiond, cognitive, enationd,
geetraintestingl, regairetary/initant, peripherd nevoussystem, and skinsymptoms: Each category contained
four quetions (exagat skin condition symptoms which contained two questions). Anindividud wesconsdared
to beauffering from acategories symptomif hear sheregported three of thefour symptomsfor eech category
oocuning & wark "modarady’” or "guitealat” two monthspriar totheinteview. For king/mptoms if the
individudl reported onedf thetwo symptoms hehewas considerad to be aLifering from skin symptoms

TheNIOSH madicd dfficer reviewed themedicd recards of the six histapethdlogy tedidansinthe effected
leboratary, induding recent results of thar complete lood counts (CBC), autometed ssum chamidries
(SVIA-22), chedt rediogrghs (CXRS), dedrocardiograms (BEK Gs), urindlyss and ssumxyleneand tduene
levdls Maet of thesetestswere paformed on1/3/86, the day the histopethdl ogy laboratory dosed fdllowing the
hedth conplaints Theremainder of thetetsweare completed during thefdlowing two wesksduring which
timethelaboratory remaned dosad.

EVALUATION CRITERIA

A. Bwviromaid

Asaguidetotheevdugtion of the hezards posed by workplace expoares NIOSH fidd 9&f enploy
environmantd evdugtion aitaiafor asssssmat of anumber of demicd and physcd egats Theeaitaiaae
intended to suggest levd s of expoaureto which most workersmay beexposed up to 10 hoursper day, 40
hoursper wesk far awarking lifeimewithout expariendng adverehedth effedts  Itis hovever, impartant to
notethet nat dl woarkerswill be pratected from adverse hedlth efedtsif thar exposresare maintained bdow
theelevds A smdl percantage mey expaience adverse hedth effectsbecause of individudl susogptibllity, a

preexising madicd condition, andlor ahypasastivity (dlegy).

In addtion, some hezardous sUbdances may adt in combingtion with ather workpleoe expoaures theganerd
evironmat, or with medications ar parsond hehitsof theworker to produce hedlth efedsevenif the
oooupetiond expoaresarecontrdled a thelevd st by theevdugtion aitaion. Thesecombinad effedsare
often nat consderad intheevaugtion aiteria. Also, some bdiances are aosorbed by direct contact with the
sinand mucousmemlranes and thuspatantidly incressethe ovadl exposre: Frelly, evdugtion ariteriamey
dengeove theyearsasnew infanmetion onthetaxic effedtsof an agant becomeavalade

Thepimary sourcesdf evironmeanid evduation aitaiafor thewarkplaceare 1) NIOSH Qritaria
Documentsand recommandations 2) the Amaican Confaenced Govermantd Indudrid Hygenigts
(ACGIH) Threshdd Limit Vaues(TLV'g), and 3) the U.S Departmant of Labor (OSHA) oocupetiond
hedth dandards Often, the NIOSH recommendationsand ACGIH TLV 'saelowve thenthe
caregponding OSHA dandards Bath NIOSH recommendationsand ACGIH TLV'suaLely arebessd on
morerecat infometion then arethe OHA dandards The OSHA dandardsdso may berepuired toteke
into acoount thefeeslity of contrdling expoauresin vaiausindLerieswhere the agantsare used, the
NIOSH-recommended expoaurelimits by contrad, are besad primarily on concamsrdaing to the prevertion



of oooupetiond dissese Inevduding theexpoaurelevdsand therecommeandationsfor

reduang theselevdsfound inthisrepart, it should benoted thet industry islegglly recuired tomedt thoselevds
oeaified by an OSHA dandard.

A imewdghted average (TWA) exposurerdasto theavarage arbome conoantration of asubdanceduing a
nommd 8- to 10-hour warkday. Some sUbdtanceshave recommeanded hort-tam expoaurelimitsor calling
vaueswhich areintendad to supdlamant the TWA wherethare arerenognized taxic effedsfram high

shorttemexpoe
Enviramantd BxposurelLimits
TimeWeaghted Avaaoe(TWA)
(mgM3)
Tduene 3BNIOH & OHA
Xylene 4B NIOSH & OHA
Acgone 590 NIOSH, 2400 OSHA
Ethand [900NIOH
Toxicdogcd

Tduae Tduareistaxicby dl threeroutesof entry intothehumenbody. Acuteexpoaure producssimitation of
theeyes regaraary trad and kin. At high concentrationsit mey causefatigue, weekness confusion, heedeche,
dzzness and drowvsness Chranicexposurewill leed to aadking of theskink Examingion of theoantrd
navoussysem, liver and kidneysshould be stressed on physical s provided to workers exposed to toluene!

Xyere Xyleneexposuremay caueinitaion of theeyes noseand throet. Repested or prdonged kin
aontad with xylenemay causedrying and ddfatting of theskinwhich may leed todemdtiis Liquid xyleneis
imtating to theeyesand mucous membranes and egairaion of just afew millilitersmey causedramicd
preumonitis pumonary edemg, and hemorrage: Repested expoaureto theeyesto high concantrations of
xylenevapar mey causerevarshieeyedamege. Acuteexpoaureto xylenevgpor may causecantrd navous
g/dem degresson and minor reversbleeffedsuponliver and kidneys: At high conoantrations xylenevgpor
may casedizziness Sagoging, drowvsiness and Unoonsiousess?

Acgtone Acgtone hesbean consdared to bealow hezard to heelth, Sncefew edverse hedith effedshave
ben reported, despitewidegoreed usefor many years Awarenessdf mild eyeinmitaion ocoursat arbome
conogtrations of about 1000 partsper million (ppm). Veary high conoantrations (12,000 pam) depressthe
cantrd nervous system, causing heedache, drowainess weskiness and neusea. Repested direct skin contedt
with thelicuid may causerechessand drynessof theskin? However, & leest Six sudieshave been reportediin
theliterarewhich have documented possble advarse efects on humens at expoauresbdow 1000 pom.
Addtiond evidenceindicatesthet cooupationd expoaureto acsionemay leed to itsaccumulaioninthe bodly.
NIOSH hesrecommended lowering the curent expoaLrelimit from 1000 pom to 250 pam (590 mg/v).

EBhend Byl dodhd isaninitat totheeyesand reqaraary trad. Vay high exposiresmay causeddfating
dametitis heedeche, dzziness drowsiness mentad confusion, fatigue, anarexia, neuses, tremars nercossand
repested exposremey leed toliver damege. Oooupetiond ovarexpoaresto eyl doohd aerare



VI.

VII.

RESULTSAND DISCUSSON

A. Bwviromaid

On Deoamber |, 1986 NIOSH conducted an evdugtion of the higiopethdlogy lebaratory &t CSU, Fart

Cdling Cdorado. Onegenard roomar sampleand five parsondl samplesweare odlledted for tdlueng, xyleng,
aoetone and eyl doohd. Tduenewesfoundintwo of thebresthing zone samples a concantrations of 1.8
ad 06 myM3. Xylenewasfound inthree bresthing zone samplesat conoanirations of 1.6, 20, and 1.8 mg/M3,
andinonegengrd roomair samplea aconoantration of 39 mgMe, Aagtonewasnat foundinany of thear
sarpes Byl doohd wesfoundindl theair samplesat concartrationsranging from 35.7 to. 8 mgME, with an
avaaged 136 myM2. Theevdugion aitaiafor ehyl doohd isI00 myMe. All eviromanid ssrdling
pafomed a thetimedf thissurvey indicated thet therewere no overexpoares

Vailaionmessoramatswearemedeondl exnaus hoods theexnaug vatsand theintskedr vats
Ventilaion messremaniswearemecetiroughout thefiverooms: All roomswharetissefixing, g4aning,
miaatoming and ather gpedimen preparation was ooouning hed positivedr pressure: Thequantity of fresh
dluiondr wesaffiaget a thetimed thisaurvey asindcated by thelevdsd demicdsfoundinthear

samples Thehood over thefour technicons nesdsto bevented diredtly out of the bullding and nat into ancther
hood asitisnow. Al the hoods nesd to be endosed as much as possble o thet the capture v aaity will be
moreeffedive

Medcd

The SVIA-6, SVIA-22, urinetets EKGs and CXRspafomed betwean 1/3/86 and 1118/86 hoved no
evidenced wok+daedinuy ariliness Thesaumxyleneand tduerelevds dravn acnewesk dter
|aboratory doaure, showed no detedebleleveds

Compared to thebuildings ather leboretary employess the hisiopethology employesshed higher prevalences
of congtitutiondl, cognitive, regaraary/imitant, and emationd symptams (Tablel). Thergparted prevaences of
gedtraintesting, paiphad nenvoussysam, and skin symptomswerenat sgrificantly different bawean thetwo
goups

CONCLUSONS

Ervironmeantd ar monitaring indicated thet therewere no ovarexposLresto tduene, xylene, aodione and eyl
dood a thetimed thisevdugion Therewesaffident fresh, deen, dilution ar entaring thebuilding to prevart albuild
up of thesalvarisusad inthelgboretary.

Comparad to enployessin the bulldng'sather laboraaries the histopethd ogy employesshaveaninoressd
sef-reported prevaences of conditutiondl, cognitive emationdl, and regpiretory iitert

s/mptoms  Thisdfferencemay bedueto reparting bias or previausexposre towarkplace soiventswhen the
|eboratory wes oparaing & full cgpeaty.



VIII.  RECOMMENDATIONS

. Thefadlitesengneasa C3J soud adud theintakear hendas o thet eech b hesan adeguatevdumedof
mekeup ar to compensdefor theair exneuded by thehoods

2. All ehaudt hoods bath largelaboratory hoods and the smell hoods used for tissuie mounting and ganing
shoudbeendossd ssmuch aspossble

3. Ifthehidopethdogy laboratory resumesfull produdion cgpedity, and themedicd symptomsrecur inthisgroup
o arpoyess adevironmanid sarding for tduereand xyleneisnat avaladle dl indvidLesinthe
hisopethd ogy laboratary shauld by bidogically monitored to esimete thar solvert expoaure: Thiscanbe
acoomplished by dataning ssumxyleneand tduenelevdspriar to and fdlowing an 8-hour workdhift, or
adleding uinehippuric aad and methyihippuric add concantraions a theend of thewarkdhift. A graup
avaagebdow 2 gransad hippuicadd or mehylhippunic add per 2 gramsof aedtininesuggest thet the
amogohareprobebly containslessthen 100 pomitdueneor xylene®. Expoaureto |00 pom of tdlueneat ret
and light exerdse (NIOSH 10-hour evdugtion aritariais|00 ppm), coresponds goproximatdy to ssum
tduenelevesaf 4000 M, regpedtively®. Exposureto 90 pom of xyleneat ret and light exerdse (NIOSH
10-hour evdugtion aiteriais|O0 ppm) caresponds gopraximetdy to ssum xylenelevdsof 130 ugl00ml and
20ugy100mM, regpedtively 3
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SYMPTOMS

Condiitutiondl
Canitive
Emdiord

Gedrantedind

Regaraory/Imitant
Reaiphad Nevous Sydem

*Fisher's Bxact Test (One tiled)

Tahel

Reported Symptoms of Labaratory Employess
Cdorado Sate Universty

R. Cdlins Cdorado
October-Decamber 1986

HISTOPATHOLOGY

HETA 87-060

LABORATORY

(N=7)

# %

67 86%

477 5%

57 1%

a7 0

67 86%

57 1%

7 14%

OTHER

LABORATORIES
(N=6)

# %
06 0
06 0
06 0
06 0
2/6 33%
06 0
06 0

S GNIFICANCE*

p=.004
p=.049
p=017
p=100
p=.082
p=017

p=539



Sample#  Job

A Medcd Tech

B Hido. Teach

C Hido. Tech

D LLab Coordingtor

E Hido. Tech

F Ganad Room
Bvdudion Gritaia

Laboratary Limit of Detedtion

Bresthing Zoneand Genad Room Air Conoantraions of
Tduae Xyleng Acgtone and Byl Aloohd &

Cdarado Sate Univearty,

Veairay Tissue Fxing and Hisdogy Leboratary

L ocation

Sdning
Micatome
Embadding
Micatome
Micatome
Saning

Tahe2

R. Cdlins Cdorado
Decamber 11, 1987

Sampling Time

7:37a- 1:00p
7:45a- 1:00p
7:50a- 1:05p
7:.53a- 109p
845a-1:10p
845a- 119

Td

18
06

375
001

ACE

| % * * %

g8
=

ETOH

138
55
18
40
2.7

b7

1900
001



