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CHEMICAL SUBSTAHCES, WCORFK. _AND REUROLOGIC  ALTERATIONS:
POSHIBLE RELATIONS EXISTING BETWEEN THESE VARIRRLES

MULTICENTER STUDY ON NEUROBEHAVIORAL EFFECTS OF
QCCUPATIONAL EXPOSURE TO ANESTHETIC GASES
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Adm. To look for writs

on information in hospital 2l 1 recerds - i 3 i
P ents with henroise = 1 hospital medical teocrds of Adm: To evaluate neurcpsychological symptoms, subjective

alterationa, mainly of unknran aticlogy to

dj-"motnl.?;:rati po??lhlc.relét;‘logs bfetween the uze of chemnical substdnces , stress and response speed functions in subjects

: - Pl . : 2 :
p?obllﬁns}nn@n previous jo ) the patients and theic neurolog:c occupationally exposed to low levels of anesthetic gases.
Method. The incldence of patients szeen at a I00-bed geperzal huspital ‘hods: i

in the city ~t PRibeirde Proto, Brarif, in 1994 with mgdifa] ri:h%f’-:%eﬁ Met P A group of 112 cperating room l;,E-:I:scml'me:l' and 121
nes. 133 Fo 337, 341, 342, 3447 and §53 to 350 of the Internaficmal hospital workers not exposed to anesthetic gases from 8
hinease  Mianmifiration (0] apd £heir  identification data  wers hospitals in Meorthern Italy were examined before and

suryeyed, and the heospital medical rocords for  individuals  seen . p
cllLéné;nq the fiist trimester of 1994 had been exsmined by Decenbe: after the shift of the first and the last day of the
. working week. Three different tasks were administered: a

complex reaction time tegt (the Stroop Color Word from

Reaults. Thc medical records of 239 of the 926 patlenls with the [DC

diagnoses listed abgve have hbeen examined thuy far {(259.B%; riseases
?ﬂ:f-osija;ngdgrée}'wilisttzrr’)d iBI:El‘gl.maEtnironnaggufh;?;f&‘i ._atientfs [1113.303 the EURONEST battery): a guestiornmaire for neuro-
rrm’ju:j},s i;y 1['}:? pa!itgnti: t.he};riselveis 2] 412 ggr%itce’g owhe;::eemtggy psychological symptoms (EUROQUEST!: the block design
worbed/work, Fliteen of these atients (45.4% were involved in i i ; i i
artivities  related to ﬂ{]’l('u]tlll:ile, ‘f,e‘ ei-' wete  liboters, subtest (WAIS). Biological and atmospheric indicators of
Bugar-cane ~utters, farm wehlcle deivers and custddianms of latge of exposure were measured.
small farms. Of thess 15 subjects {all cf thom males) who were in
contact wilh pestieides, 53.3% were =ingle, 0.0% were white and c . N
élﬂcl WEEE le? ioe o f‘?‘;: dcgégé ng}ltf oé t}iem [5_*,1.‘331] rocei\jeil Results: The geomebric mean of atmospheric nitrous oxide
gnosca  « degener zes " o aga anglia asgentia i
Lremors, n;Jlr;-'lc;nqm, id'il':é‘\a‘hlc T Aistort ion liy_gtor?ia 'and  other was respectively 23.2 ppm (35% upper 44.3) and 20.6 ppm
EIIamldaL iamames; A (76.A%) were quadtaplegic, had  neursgenic t95% upper 39} on the first and the last day of the
tladder and wnsperified paral{flc aypdromes, and” 3 (20.0%) had dotor ki % h ]
?%Er?gl;115e]alseslaaln%jgt5ho;emyc op,acllzhlos. Lt)lf the remaining 18 paLé_enl.s working week. On the same days, the geometric mean of
54 {31, ere maids or housewives. Jeven hese i i 1 i
163,08} bere maryied, L0 190,51} ware whita and 4"172; wore 39 to 43 urinary nitrous onlde was respectively 7.1 (35% upper
‘,'r.'ari,-.: .'_;Jld. 0!:|P ha;ziha }An-ét.mt); Oft‘. e‘re\rlpu_sd Uc]':;:l.lp.atlona_l c.-xposhure. t? 9.7} and 7.8 ugs1l {95% upper 12.9}. The exposed and
raticides and apother had attempted snicide ingenting a chemica i i iliti
Ermuct_ Foar b the ast rﬂﬁem .J?_l)z'% g’ww g::ousr_ruction control_subqects were comparable for both be_ts:.c abllities
\iut.\rkf\rhsa moat ot them} yehtlte, m?rriartlﬁ mic_l{ A0t f tvpars _[ghld; ﬂ?c o% and subjective stress levels. Although a slight tendency
19m had & pravious history o wst e dle manipulation. : .
!Q.U‘JEJ lwerfp nrdus hists ylal saﬁdée ?}akcr gnra 2 \t?;]rpﬁntirc; Pwrit? towariis glower regponse speed was noteable in the oldest
cEsentla Cemar s cerebellar  atrophy  anc amyot cophi- atera iati
aclerAnia, Im the Gther 206 medical rr?cqrds thers {-as nL:: Lnfurmation age © oS8 {petween 42 and 60 years), no statistical :
aboul work, and scme of them were for children who are assumed nob Ko differences resulted between exposed and control subjects
on neurapsychological tests and symptoms. No dose-effect
Congluslon. The scarce information about the tient's b in 1 he i ]
medical rtecorda impaitedd the determinstion ofpapossiblejorjellaléim;; ?elgtlonShlp were observed between the exposure
botwaen  job  and weureloylc  dlsease  of  unclear  diagnosis aud indicators and the test resulebs.
demonat sated the lme amrertapre atdiributed o these two items. Tince
Lhe RPil:-elllrao Prt?tlc?l rec_uoln producesb the f].argﬂih.:gt :unox.;ntl of sug-arr—cqn;a- 1. 1
in Rrazi robak] a largqar number of patients had contazt with al iona: i
. pcst.].cnlcs‘. gltact 3‘tr:hal: would probably increase the serlea and would Conclusiona: No early behavioral effect on the central
. }nermét tL'Istl'ED u&[.er. that ﬁgntac&lwltn tc:l'nese. lslu%stencs:x may fq\.rmd 1 he nervous system was detectable at low exposure levels to
onEct a esg diseases. en all records wi ave beer mined, we i i i {
jutend  to Interview the patlents andfor  their elitives ' 1o nitrous oxide. The concentration Df.zs. ppm, which s
ﬁg:;ﬂ:; uts?a{'%’m;’hln?rlls prl_or.?oimlt_:l c.;\nteraggiax;«ét}rnhpchedlj_‘ria_l’ prféadggvég.at}‘he corresponds to the NIOSH exposure limit wvalue for nitrous
3 12 I O ] : quent ion > an 3 : : :
in nrder to obtain datFa Por ghep?nvest,i atlon ]of probable relgticms oxide, seems to be protective enough for the integrity of
be-waen work and diseases of wnknown et \n?ngy. workers' neurcbehavioral performance,

SI°RECT INICAL NEURUBE HAVIOURAL EFEECTS OF OCCUPATIONAL STYRENE FXPOSURE:
0 PSFUDICUMERT (1,2, 4-TRIMETIYLBENZENE] IL LABGRATORY RATS

OMG-TERM HEURCEEHAVIOURAL EFFECTS OF 28 DAY INHALATION EXPOSURE
LEVERSIBILTTY

L/

Cralewica 5., Wiaderna-Stepien D.
MK, Viaene, R. Masschelein, 1 Veulemans. ofer Tnetitute of Ccrupational lledicine, LddZ, Peoland

Lackground, Fifteen cross~sectin¥1:?1 studies rePUrl Incurn?behawmfral cﬂ"c.u‘l‘s m Aim. Pseudocumene (1,2,4-Trimethylbenzene] is a component of |
worhers exposed o siyrene. Diminished atiention, impaired leaming capacity and some paint solvents and high octane fuels. There are no

memery and effects on visuo-motor performance are the most reported effects of litorature data confirming or denying a zele of this
chronic exposure, Reversibility has only been studsed after short- term cessanion of Fydrocarbor in indaction of leng-lasting heurobehavioural

expostue, and the results of these smdies are vonflicting. To study (his em. a group " disturbances which may develop in  workers exposed
of previoush exposed worhers had to been found, which had not ceased Laminating , oucupaticrally to organic selvents. The purpoge of this ;
on medical grounds, ' study was to look tor behavisural and EEG consequences of 28
AMethnds We contacted a group of 185 wotkers, who had been lammnating in 1984~ day inhalation exposure to pseudocumene in rats.

195, O these workers 19 {10 2%) were deceased or couldn't be traced and 31 . Muthods. In 60 male LOD-Wist rats effects of [our-week
(16.8%) refuscd to parucipate Of the 135 (73%) participating workers, 17 were © iphalation exposuss te pseudecumene vapours (8h daily for
excheded due 1o study crilena, 28 were sull exposed and 90 had not been exposed : five days a week at cencentrations O, 25, 100 and 250 ppr)

for mars then 2 years The ex-styrene exposed workem had been fired in 1988- i an electrocortical activity and corn behavicural performance

19K, duc to a reorgamssation. This had been supervised by the umons, handhng in some tesf situatiens were studied starting two weeks
' after cessation of the o¢xposure. The Iollowing hehaviours

Pure s0CIo-economic rukes. An age and education matched cantrol group was ashed |

10 participate {n—64). A seli-admirusiered guestionnaire was given ta cvalnate ©  were assessed: 1) radinl-maze performance, 2) spohitanecus
ihle nther co-variables and neurologival complats {NSC-60). Computerised ! activity in an open-field, 3) passlve aveidance learning, 4)

passihe ¥ o0 vana = P y i P i hot-plate hehaviour, and 5) acqulsition of a conditioned

neurghehavioural tests {(NF 8) were done. A semi-quaniitative exposure index was active muoidance response in a shuctle-bow. One-hour EEGs
caboulated by counimg (he hows that every single individual had han c!um,g a woie performed Three times: before the exposure, on day 1
specific laminating tash during the penod 1982-1989, Of every laminating task and day 30 after the exposure.

historizal exposure levels had been investigated . Lxpasures were general well below Resulta. No effects of exposire on radicl maze performance

the 1LY The expasute index of the eontrol group was defied as zevo.

Resul,
1. Vocahulary scores comelated with the exposure index, sven after comrection for

and open field activity were notea, In rats exposed to 100
and 250 ppm of pseudocumens, however, learning of the
passive avoidance as well ags active avoidance response was

educational leve] and other factors which might have influenced the resulis {p=0.02}, impaired, and tha paw-lick latency to the thermal stimulus
7. Even alter correction for motrvation, educational level, hobby-solvent use, was prolonged out only on repeated testing. Morecwver, as the
alcohol-use and age, Symbol Digit Substitution (p~0 02) and Hand-Fye Co- analysis of elactroencephalegrams revealed, the ocourrence

of bursts of splke-wave discharges, a freguent component of
tne rat ECol, was markedly inhibited in these rats.
Conclusion. The results suggest that inhalation exposure to
pseudocumene may rvesult in a lepg-lasting, if not permanent,
functional disrurbarces within the central nervous system.

ordination results (p=0.01) were cotrelated with the exposure index.
Conclusins

1. Vocabulary test scores seem to be influenced by styrene exposure. and are
therefor not suitable as an dependent co-variable, measunng intelligence.

2. The subcitnical neurohehavioural effects of chronic styrene exposure scom ta be
iresersible even aficr complete cessatian of exposure, and seem to be dose related,
making it possible to budd up a ‘neuroinsicological debt’.
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