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shavioral effects of rostrnetal lesd surosure! Fossible relationshis too
LLPFoc?rﬁal duysfunction., £

HEER/B2/7056522

BEHAY ijhﬁh BIOLY 32 (3. 1981, 319-333,

EEF  COPYRIGHT? BIOL AES, A review of rrevicus svidence susgsested th@
ipilite of hirpocemral involvement inm the behsvioral cohansies observed

following sostnetel Pb exrosure. To further sssess this rossibilituwy
~Evans hooded rat purs were exposed to inorgenic Po from rostnstsl
3i2s 125 via maternal milk, Mothers were fed diets containing 4.0%
FREO3, 0.45% PROOT or 2 2.27% Ne2003 control diet. Animals were tested at
gaturity in 4 situstions considered sensitive to hirrocemeral duSPJICLLuﬁy
o 3BT Lu i reeultad in d@)ds@d acmuisi%ion of the redizl B arm
‘Eﬁﬂﬁﬁ maze HUt Eroduced no ‘ehEnges in the suscertibilitxw €6 aldiodgenic
i fresor-the seauigition and rerformanee of &2 2-way aclec av01dancc
resronse. Ph-gxrosed sninzls also rerformed deficientlw on & DRL-20
souheduld of orerent reinforcements zlihoush significant veriastion was
phzerved belusen litters in the control drour on this task. Fesulis woere
diseussed in terms of 2 relstionshir between rostrnatsl FPh exrosure and
hirrocemsral desfunetion. Other forms of ONS zlterstions resulted FTrom
eatTly Pb exrosure and a2lternative exrlanetions Tor thesze behsvioral
vrieangEes were aglso sugdested.
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I ~ Ueeourstinnsl lesd erxsrosyres aoute intoxicstion and ohronic nesrhroratnuel f

2 mnd review of the literzture.

- D/ ﬂ 4 JOB321L

P-4 AN DSTEORATH ASBQC: 83 {(5), 1984, 2461-3646.

3B~ HEEPF ﬁGP (REGHT: BIOL ABRS. The lonsgest known casze of toxic P
nesinrorethy resulting from chronicy swmetomestic occourstional Ph exrosure
was resorted. The eastienlt had deen exrosed continuously to Fb from the

pEe of 19-29 wry with probable absorebtion throush lungs, gestrointestinal

Prgqﬂ_anﬁ ghin, Clinicel evaluastion sl FEL) d?”ﬁf'%@ﬂealem ummeiricallw

5ﬂn@uf and @ dlu dlm]ﬁlhﬂ@d T#lomerular F11trataon ratey’

HENETY BT EE] pak denonstreted interstitial fibrosis and Tew

#l iv & discussion of the sidns and semetoms of Fh lnLu.’,,rtiun s

tie” mavelbwmwnt of chronic Fb nerhrorasthe in the USA and other countries

ansueds The rarer ebrhasized the rrobebleg sathodenesiss disdnosis and 3

treatment of this rere 2nd rotentizllvw reversible caeuse of chronice rensl

Failure.
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TOXRIB/AH4S1LH7E41 .

CRE Crit Rev Towiecols VOL 125 IS8 2, 192B4» P149-213 (REF? 214>

The sLill unexelzined nature of the néurotroric zetion of lesd hes

roneted this chronolodicel survew of the course of develorsment of the

medicel zttitude towards the sroblems of lead peurorathuy 811 2long the
renturigs--Ffrom ancient times upr Lo the epresent. Onece 8 consrlcuUouss
carey snd even Freauent evlinicsl ture of rlusbismy rerirhersl lead
irorathe has received due BEUEAtiIoR in bhe i E {Tanaueral
Plances. Duchenney Arare Remeks Rombersy Eri alos) end of the
rionesrs in industrial medicine (Legdes duby Teleksr Hamiltor). Even the
modern erss hodweverys has not come further Lthan Lo stazte thaet lesd
#roduces different meurplogical effects in different zrninal srecies and
aven in humens--different retterns of meuromuscular involvemendt. With the
advent of elevtroshesiologey canflicting and inconsistent Findinds heve
glso sgreresred, rerticularly in regard to overt ang laternt lead
rneurorsthies. Theories regarding the mode and site of the neurotoxio
aetion of lesd sre reviewed and daltes which might be used as arduments
ottt in Tavor egrnd egeinst sre rresented,
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The "lesd-induced colic! sundrome in lesd intoxication.
TOXBIR/BE/ 148702
Sursg Anpui WOL .1.7? 198%y PIEB7-307 (REFt 189 o
Lead has 8 mulbtielicily of hiologic effects. The universal ococurrence of
lead socounts for the continuous errezrance of new instances of human
lead rolsoning, The post common and one of the eerliest menifestations of
leed intoxication in the sdult is so-ecalled lesd—induced colics whicen is
2 wwnﬁrumu with 2 multirlicite of climical reltevns 2nd at lesst three

i different rathodenic mechanisms, It maw be cosused by changes in
_smooth mus le Laﬁa secondary tT tHe 2ution of lesd on the
_ . , mic nervo sstemy lesd-induced slterstions in sodium’ ™
LrEnsrOrt if bhe Bmall-intestinel mucoszs end lead-induced interstitizl
rnvreatitis, It should be considered in the differentisl disghnosis of
abdominel szin of obscure estiolosy and whenever 8 disrerity ie observesd
between the swmrtoms a2rd the shdominegl Findings im & ratient with
phdominegl Paln: gereciazllivw in the sresence of &8 history of occurationzl
rrrosure Lo lead,

al

Q031404
DW gﬁaié DUP040011203




Emdemielos
p;cm 06((63»

3

e
oo
A

FARKINEUN DK
=~ Exepsure to lead--Fsuohologiecsl and bhehavioral seaueles {(human)
CRISF/BE/MHIS221-04

UeBe DEPT. OF HEALTH AMD HUMAN SERVICES: FURLIC HEALTH SERVICES HATIOHAL
INBT, OF HEALTHs HATIONAL INSTITUTE OF MENTAL HEALTH ’
Crise Dets Base Nebtiormal Institutes OF Heasltih .
APROJACRIBF The rurrose of this renpuwal zeelicslion is to extend our
comrrenensive sessessnent of the mental hezlthy socisl functioning snd
neurgrsuchologicsd recformance of workers occurationally exrosed Lo lead.
I the fall of 1281 we initisted an eridemiolodgic stude into the effeu&,
of cumulative amd current lead exrosdre dsing & ‘creoss-sectional desisgn in
wndeh lesd workers arnd por-exrosed controls were zssessed with @
peurorswehologioal test batlterd: seetions of the lizgnostic Interview
Geoheduler a8 deteiled socisl functioning inventorys and en occurstionsl
nistory auestionpeire. Riologicezl measures of r2st and current lesd
wpeUTe and recent aloohol and drug use zre s2lso obtgined. A medor Hosl
of the venewel aprlication is to comelete Lhe snslusis of theseo data.
The ultinmste zin of our resesrch is tm,ﬁrovidﬂ data thet mey be useful in
g srevention of mental hbeaslth rroblems resulting from leasd exrosure.
In the POUrS@ of panduutsnﬂ pur #ilolt ﬁbudu; & tvihinﬁ ds&oc'atlmr W
sarvad b Lwe 1 hfwvateﬁ cur%enh nlood 1Lad lavels and deficite in ™
i ieholod: By Lhiﬁ awpliﬁatlonj"ﬁé

formence on bhe nedrersvehologic _
TFhse bo Edste mat‘*AJJu BELETLEIN The scute effeclts of hizh lead
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t H axrosure and the recovery of functioping following the decline in blood

i : lead levels sssocisted with removal fProm exwrosure. Doevelosment of s
comrrabensive srevaention rrogvam 2ls0 readires knowleddge of the natural
nistore of & disorder: The Lime course for the develormnent of

ﬁwnrnwﬁwuho1;"imal daeficits and deteriogration in rswehosocizl Purnctiomins
in ion duration smnd intensity of lesd esurosure is not known.
lherwfnrv Wwa wish to initiste 2 srosrective stude of the natuyrzl historw
of neurorsyenologicel 2nd psuchosocial changes in lead workers. We aslso
Frofrose Lo verify rsechosociazl informebtion by interviewing 2 sigmnificant

\ vbher sdult. '
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The wrwbmnt status of Diological effects of toxic metels in the
ervironmenti leads czdmiunry and nengsnesae.
TRXBIB/BS/7024374 :
Can J Phusiol Phatnacols VOL &2y I88 By 1984, FLO1%-31 (REF! 187)
Tihe nuaber of rerorts concerning the chemical towicolosy of mobtsls which
gre relessed in the envirorment bw natural 2¢ well ss snihrorosenie
sourcesy heave been increasing constantly. Lead. cedwmium: end mandanese
heve Tound & variebw of uses in ipdustrer crafly end adgriculiure pwing i
their shusical eand chemicsl eprorerties. The envivonmenltepl burden of heasv
melals hasw : risins «uhbtaltlaJJH by smelter poission in zir snd waste
spwade in water, Furthers grdsnic comrounds of leed esnd mengsnese used o
antibhnopk substances drn gesoline pre emitied into the atmowrﬂ@re EnE]
automobile exhsustion, Buch @nvnrmﬁmnnLal contamination of siry waters
suily i food is & serious threst Lo 8l living kinds. Althoush these
matals e2re Lnodo to sroduce their boxic effecls on 2 varietyw of nodue
sustlemnsy much emrhesis has been rlaced on their effects on the nervous
£ g Lo <*ﬁarwhb Bssocistian of r-l-tlvulw low or "subclini ali
MELaLLEe @y FHETE WIER ehaviorsl TR esviholodicel disorders.
@ 131 date on unglx‘snmarntwl exrosure show that while leed”

_ 2 zre most towie to the nervous sestems cadmium exMerts
rofound adverse effevte on kidnep snd the male rerroductive swstew, 14
SEERBIE, Lﬁsl the conseausnces of exrosure to lesd ip edults sre less
spvere Lhen the twres of E”PDEUPQ‘“»SGQiatEd with hwrerzetivite in
NEGTEERE

.
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Edcaert for 2 Ffew resortsy Hurerzgeobivity hos indeed heen
ghserved in snimals exeosed to Qlﬁhqr of these three metals. Esxpsrimental

work hag glso shown that these melsls sroduce behevioral Phaniet g
gllering the wmetabolism of brein peyrotransmitterss esrecizlle
catecholamines. Recentlwy it is thwtthl ed that these metels exert
their toxic effect b demaging hl@lOﬁLCE] defences which exist in the
hods Lo serve s errotective mecha“xém sdainst exodenous foxins: A
viluminouws rublicetion list with diverse orinions on the binlogical
affects of metals is aveilesble an Lhero is an urgent need Lo LOmPllﬂ
sssessment of {he existing lite cure o identifw the future theme mF
research work. The rroblem of metal tosicity hecomes even more comel
owing to simultaneous or success Lwo purosure of the dgengral woﬁulatiun o
different shusical, chemical. biologicalr and peuwcholodgicsl factors in
thm‘wnvirmnmantg The net toxie maﬁ‘feﬁtations rrovduced by multirle
®rogsure shouldr therefores, be diff rent from those rroduced by 8 single
fdﬂLDP ag the result of their addﬂt;ve sunergistic or sntadonistic
getion, Even though 2 metesl may nﬂt erist in sufficient amounts to cause
ane disabilitws the toxicity cpuld resylt when 3 second factor is also

I3

Fresent, (ARBTRACT TRUNCATED AT 400 WORIS?)
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Metsbolism and toxicity of cadmiumr mercuryr and lead in snimals? A
PEVIEW. '

HEER/78/069032

J DAIRY BCIF 58 (12, 19759 (RECD 1976 1747-17R1

HEEP COPYRIBHT! RIOL ARS., Cds Hg and Fb zre toxic Lo numans‘ang
amimals, Althoush Cd and inorganic HE toxicities QFGUT in humsns: thew
ReVe 7ot been observed in domestic livestock under rracticszl conditions.
Cattles esrecially goung celvesy sre exiremels suseertible to Fh

tonicltw+ AFRFETERtIgr cattle are more tolerant of Cd than zre obther

aulmal EpEries., Iye wartizlle to higher absorstion and lomdger velention
times in the bodu: the slkwl mercuriess esreciallw methel mercures are
more toxic fhan inorgenic Hd comprounds. Inorganic forms of Cds Hg and Fi
are poorlw sbsorbed from the intestine Howewers gus to I1Bck of T
eTTertive Hbhéaetesis )

¢y Bfter sbsorstion retenmtion time is long. Indected
Ldr Ha and Pb zre melebolized differently from thet natursllyw sbsorbed.
Host Cd and Hg ere in kidnes and liver (50 and 23%Z of totsl hods in

stud s bub highest totel load of methel mercure is in muscle (72% in
cows)s  HWith low to moderste body burden, mpst Pb is retained in the
reletons  Howevers bewond z certgin roint: the kKidrgw soddmuldtes” 1arﬁm
_:El1t1#ﬁ., Orle minute amcunts of Cd znd Heg a2re secreted  info wilky But
milk is onls noderstels well rrotected from dietary Ph, Likewise, little
Cd and dinordgsnic Hg wass the rlacental barriers FPb end methel mercury
FaaE more resdilu.
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T -~ Effect of lesd ictomication on caleium homeostasis end calcium—mediated
ecell fTunctiom! 2 review. '

821 -~ TO¥RIDABLSILLIZEZ

S0 - MHeurotoxicologe (Fark Forest I35 VOL 5 188 Z: 1984, P295-331 (REF? 1183

Al o~ The intersetion hetween leed and sssertial metsls is & comelexy well
TR OEnd 1y bul sporle understood rhenomenons Digtare deficiencies or
proesses of vertsin eszentisl metals wmee gliter the shsorption:

Liminetion: or Jdose resronse of leasd. Lesds in turny may alter the

homepostesis and funotion of ess @LEIEV - Thie review will bé Timited

sentisl metsleEy
affect of lead on czlcium: an essential rnetal with elaborate
. s oand cellular homeostatic mechanisms and innumersbhle second
seenger and courling-faetor functions. Leed msw wltimetelw rerturb

leiun-resgulated or celeium-medizted funciions () directly by

ErTEring Witn celcium Lreafgrort oF E€idvade »rocedsesy @.8,s Cadt

v transrort rroteinss oaleium gates: ele.d () dodirectls by altering cell

| furnetions reauired for celeium homeostesisy g.g.r energe rroductions

| rlesme membrane rermeabilitys ete,d (o) bw substitution of FhI+ for Cal+4

‘ gh funeltionelly inrortant pelcium binding sites, e.8g.r celmodulin. Wnile
sy individuzl study maw not srovide 2deauste edperimental verificalion
of the vausezl role of rerturbetions of celeium metsbolism snd function 29
the rrimgre boxie lesion of lesd intosxications the collective
oheservetions of maens studies do stronsly surrort leasd-colcoium
intergeotions 2¢ ai dmeortant functional lesion in lesd intoxicsled

nrgsnellesy cells, Lissuesy snd organ syshens.
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s of esrly lead exrosdre on neurotrahsmitter swstemns in the hrain.
A oraview with commeniarw.

TOXBIRAGE/1151744

Hewrotoxicology {Ferk Forest I1¥: VOL 5, 188 Ty 1984, PL77-212

The mechamism be which eerly lead exrpsdre alterf the Tunetional
develornent of the brain remsins en oren ausstions (One rrimary sverys of
arFroseh has been to study the affects of meonatal leed BHRFUBUTE ON
neurotrensmitter systems., This rarer reviews the sublished daLd related
to the dinterscotion of lead with esch of thosg swustems. Furthe eact
goeing raradigmn hes been evalusted with 2 view to wxwﬁrim@ntal grror and

intergoctive weriables, Tt was concluded that factors such a2s the time at
wiriech sregmnent 2rimels were shirred and mode of dosing mae have been
uncontrolled variables ceusindg variebility in resorted resulis heltueen
and wibhin laborstories.s The maJdority of rublicetions deal with the
intergction of leed wilh catechnolemineg sustems and with doramine in

mrrbicular. Resorte of effects are highle veariable and manu observations

lack confirmabion e other lsboratories or have not been replicasted,
Howevery the bulk of ebservations leasds to the tentative CDﬂClU”th thet
lead does result in_an altered ¥y fomsl state of the rztecholdmine

mH SCEMS » fh is Lrue Fcr hollnprﬁlv Functsﬁr af wcll. Some PeTrturbastion
of BCetHlehDlinE mni:ﬁalium Frobable exists bul the srepificite and
significance of the effect are suswrect: Rerorts thet lead sltere the
functional state of GAEA rethwaus are interesting hut reauire
confirmetion. The denerslite znd varisbility of effects an
neuratransmitter systems oguestions the degree of specificity bthalt may be
enpected, It is sugsested that lesd may effect 2 varisble chande in the
furmetionsl state of 211 these sustems by limiting glucose metabolism
during reviods of valrnerabilite.
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EHauroLu ic prourstionel substanoes! 1. Metals snd their conrounds. @

' literature review oF the wesrsg 1970 to 198213

21 -~ TDXRBIB/84/149337

B - Zentrs Il Bshkteriol HLL;QﬁlG] Hed LBIG V0L 177 IBS 1-2y 1983y PLL1-36

) (REFE 139) ' ' -

Ak -~ The knowleddgs of the rnedrotoxicite Lo the e=erisherel nervous swstem of

' sreenices lesdy thalliuwm 3nd mercury 28 well =2 their comerournds is
reviewed 2ocording to the literature of the ssriod 19701982, - First

‘

RTINS

arute and chr“ﬁiﬁ intoxications are described with sreciel reference of
Yhe neurologicesl swweboms: Then we review Lhe reﬁulta of
lectromeograrhics neyrornvysiological and histoloegicsl investidgetions.
Field studiss in occurptionslly exrosed drours and evalustion of
duse-resronse—-relationshirs 8re srecified in deteil. Further the
rresanted results are discussed seocording to gsrects in occcurationsl
mpdicines The following conclusions cen be drswn! Meurorasthies after
arsenic intoxications 2re cheracterized by swmmetric sensorye sumertoms
uswelly mumpreass and warﬂvtnw igg of the distel extrenitiess bult the
meurorhusioledioal and Mistolosicvel studies showed & dreaslt variets of
resultsy In & former stude 2 sisnificant dose-response-~relationshir
h@fu@nﬁ # "aniw load ard evidence of neureraihz in wWworkers wWas
. The onset of imezirments of the rervirbsral nervoos susten
ruﬁJF“T BT EMFosUre ie discussed controversislle. Some
: showed @ 1nswnrﬁéwunapuvala%Lonahlw hetweern 2 slowering of nerve
\ vn10r1%19 shd an ineresse ot the l1éad bode burden., Prorgsels
g5 randed hetwean 350 to 80 micragrams lepid/dl hlood,

L confirm these results. Lohgitudinel stadies arev
wth ong the“lJDHJ ot asveileble at srpsent. Thus 2 relevant evalustions
rarticulerly regarding relevance zrd frognosis of 2 mild slowering of
2 nerve conduction veloeityy can mot bhe diven mow. The neurptoxicity of
: mereury and its comerounds is well demonstrated. In csse of the metel and

e dnorganic compounds 2 direct damassge of the rerirhersl nerve is
rossibler wherees for organic comprounds the rethorhesiolodgicel mechanism
is unclear. Gtudies converning dose-resronse~relstionshirs as well a8

o]
i

! aveluation of threshold velues in chronicelly esurosed workers sre
i limited. It seems a3t rresent nobt rossible to define s threshold value for
i the neurotoxic effects of mercury zecording to rerirhetrsl nervous sushtem.

Thaellium cauased rerishersl neurorsthy is described in menw casuistics Bul
Lo our krowleddge Lherm gre no rerorts of neurerhusiologicesl ﬁtuﬁi&s in
noeurationaslley exrosed srours,
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