_Summary of ‘the proposal.

Grant Appllcatlon to

Internatlonal Lead Zinc Rcsearch Organlzation, Inc.i.

Title'df proposal'v Lead 1nduced encephalopathy and glloma in ratsxi

ATotal dlrect cost requested ~ 35 170 -

- Pr1nc1pal investlgator and hlS organlzatlon-‘ o

Ry01ch1 Oyasu M. D., Asszstant Professor of Pathology, Department :
of Pathology,‘Northwestern Unlver31ty Med1ca1 Scheol 303 E Chlcago

Avenue, Chlcago Illanls 60611. 0%%7{?
¢

" The propoéedvinvestigdtion is»an experimental study on the effect of ad-
‘ministration of lead carbonate on the rat brain, = The specific aims are
1) to elucidate the mechanism of e;velopment of hemorrhagic lead encephalo-

pathy ‘in neonatal’ and young rats, and 2) to study the etiologic relation-
ship between chronic lead administration and the development of ‘cerebral
pliomas., To study aim #1, lead encephalopathy will be' induced in sucklings
by feeding their lactatlng mother: with a 4% lecad carbonate diet, Our in=-
vestigations will include a) electron microscopic study of the brains of =

. these sucklings to observe the earliest -and the subsequent structural chan-

ges, especially changes developing in the cerebral blood ves scls b) deter=
mination of the distribution of lcad in terms of blood brain barrncr after
i.p. administration of radiocactive lead to suckllngs,;c) observation of

the effect of delayed initiation of lead administration to sucklings.:-
After the above studies have been completed we intend to investigate the
prevention of ti.2 scuvelupment of cerebral hemorrhage and e) the possibi.
reversibility of 1ead .7fects through simultaneous admin:istration of

~vitamin C or the uniicx dant’ BHT {2,6 DL-tert. butyl-4 mctnylpnerol).w»nxv
2, the relationship of lead to ‘gliomas will be investigated in weanling

rats fed lead ci.ronically for as long as 18 months. The brain will be .

“.studied by electron .microscopy to determine if viral particles are presc:i.

during the early stage of lead trecatment. Also planned is the quantltatnvé‘
study of lead distribut.on in brain tissue of patients with brain tumors,

_gliomas in particular.," Autopsy brain tissue (both neoplastic and non-nec-.

plastic portions) of such patients and age and sex-matched control patle.ks'

. will be analyzed for lead by atomic absorptlonAgpectromeLry.
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x:’Detailed Budget for firSf;lZ—month period
: SR o ; ‘ Amount Requested o L T e
N Per onnel el e S IR Salary ' Fringe Benefits ~  To
' R Oyasu, M.D.,Prxncxpal Investigator _ : None
H, A Battiforq M D., Associate Invcstigwtor N  ' None
‘,r J E: Leestma M D.,vConsultant R T i _"Noge" ‘ : S o
k >E1ectron Mlcroscope technlclan '(%_timgjs  :, 4,000 [n,_”f e H04 {s}4;*
' Hlstology technician R (1/3‘time)‘ R Z,SQO ft_";i _f'rj72§33s‘1rf~”‘ :f’2;
,'Chemlstry-Anlmal Care technician‘ (%:time) : o '4,000<. 'ﬂé-:f' 404 by,
R ' I Total ~ 1l

2. Supplies

Initial cost and‘maintenanceefor 60 pregnaﬁtvrats for 3 weeke

Maiﬁtenanee for approximateij 150 rats (7¢/day) for a year - s,
Rockland ground chow, 1ead carbonate and radloactzve lead ' '

i Lab glassware, reagents and EM supplies : ' EE "!" o 1,.

‘3. Other expensesf*
: Radlatlon safety,control service charge (see rena'k)

-Publlcation costs (fllm, preparation ‘with reprlnts)

Totalzdirect‘eost » . o L . Sl =e ’ f' . A 17;
Indireet’cost Northwestern Unlversity requests an indlrect ‘cost accordlng to

your pollcy._
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'Budget_for,théxsecqnd yéar”:

1. Persomnel ' 12,139

2,.-Supplie3 . .ﬁ‘?<t SRR 11‘5;210 _
3.f.0ther expenses 3 _‘ aftj_-ft:.” 4500
, Total dlrect cost e S 17,799

Remarks
1. Fringe berefit raté is 10.1% of §. & W.
2. Personnel salaries normally increase at & to. 5% per yeér; Here annual increase |
~of. 5% is réqﬂested. For,suppliés,.annual increase of 3% is requested. ‘
3. A2 yeaf'suppbrt is‘requc;ted because of the néture of exPériment' the g‘loma ;
study requ1res at least: 18 months to complete thc scheduled experlment '
4, Radlatzon Safety Department of Northwestern Un1vers1ty M¢llcal School surveys'

the laboratorles uSlﬂg radloactlve materlals at least once a month. Their chargze

for such serv1ce for radloactive lead is $450 annually. »
. \ . . . B
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" BIOGRAPHICAT SKETCH
L ONME Lo oomTmE . T .«_BIRIHDATE (Mo.,Day,\r )
'}fRinChi;Oysso;\.l‘M:E: J?””"o‘AssiéﬁantuProfeesor of;Pe;ﬁoipgyr; 12/4/29 '
‘ P,ACE OF BIRTH (Clty,State Country) PRESFNT NATIONALLTY ,' };SEK R
'fNagano,}Japan e o e ,’; U 5. A, ;';‘ : fjfv PR Malef
‘' EDUCATION Lo L L
' e AP P s S O CYEAR' - SCIENTIFIC
IVSTITUTION AND LOCATIOV o " DEGREE .~ - CONFERRED - . 'FIELD -
Kyoto Unxv. leeral Arts Course - DRI S - 1951 - ' : vChemis;ry.
Kyoto’ Unlv Faculty of Med1c1ne o M.bp. e 1955‘ . : Méditine ‘
‘Interne, M1chae1 Reese Hospltal Chlcago : : 1958 ' 'Medicine,*
Resident in Path.,Presby—St,Luke s Hosp. Chicago -~ = - - 1962 - . Medicine
Research Fellowﬂin-Pathoiogy; as above S , ) , - 1967 ' Medicinery
HDVORS
»Dactor Medlcal Sc1ence Awarded from kyoto Uan., 1963

Travel grant -from Nat. Academy of’ Sc1ences, Nat. Res. Counc1l to aLtend and preseot a. paper
% _ to the ch Internat Cancer Congress, Tokyo, 1966, s ? :
1 . 3 . - . ne : ) '

MAJOR RESEARCH INTEREST . ROLE IN PROPOSED PROJECT
Chemical carc1nogenee15 »Prlncipal,lnvestlga;orﬁ
TOX1cology of - 1ead ox ' Lol

'RESEARCH SUPPORT ‘ : . S
’NIH CA-11036 Urlnary bladder carc1nogene51s in anlmals. Percent'effort on this p:ojectvﬁ
AOA.‘ Support for current year 23, 702 Total funds for thecentirefprojectfpefiod_C9,038'1*

K

“fPROFESSIONAL EXPERIENCE

'7,"A351stant Professor of Pathology, Northwestcrn UnlverSLty Medlcal School Attendmb pathOLO“ﬁ:i

'iszassavant Memorlal Hospltal Chlcago, IllanlS (1967 to present), Attendlng pathologlst

vaeterans Admlnlstratlon Research Hosp1tal Chlcago, Illlnozs (1968 to present), Research

"{efollow P;asbyterlan-St Luke 8 Hospltal (1964 to 1967), Instructor in Pathology,_Un1vers1ty i

 of Tllinois College of Medicine, Chicago, Illinois (1950 to 1962 1964 to. 1967). - USFIS
"jpostdoctoral research tralnee in Pathology (2G 129) (196& to 1967)

Prr;onal Publlcaflons o

“r Lead Stud1es

1. Hass, G.M;,'McDoﬁald,ijH.; Oyasu, R., Rnttiforé, H. and Paloocek, J.T.: }RenalbneOpinsiadf
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to dietary 2-AAF and lead subacetate.' Fed, Proc. 24: 68

.
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4 1965,
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Ihdbc#'

Oyasu, R.,. Miller,ﬂ D., McDonald. J. and Hass; G.: Neoplasms of the urinary bl adder
Fed., Proc., 20:290, 1961.
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_ tumors prqduced_by 2-aeety1aminof1uorene_
53:19-28, 1961.
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and 1ndole tumorlgene31s in rats.

'cann, 54:339-351, 1963.
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’ Oyasu R., Battlfora, H A,

-aﬁd'Oya;ﬁ, R.:

‘and'McDoqdld J.H.

{flnc1dence of gllomas 1n rats- 1ngest1ng 2- AAF Fed Pro

10yasu, R ': C P. C Enshu (How to' discuss the C. P C. cases).
[,;(234 pages), 1964 ‘ ' & L g

”Shakerln M., Paloucek J., Oyasu, R;-and Hass:’G'MQ:;
‘__dletary 2-AAF and lead subacetate. Fed Proc., 24 684

1n rats by 2- AAF treatment in the neonatal pcrlod Fed

‘ Zsacetylamlnofluorene,

J,tNat

Cancer Inst, 40 377 388

Neoplagms of Trat
3

c.s 22: 317, 1963

Carc1nogene81s 1n

Proc., 25:291,

Oyasu, R.,. Battifora; H. A., Elsenrttln,'R., McDonald J H. and“ﬂéSQ, G.M, -‘

1968,

The rclation of Iiyer neoplasms to blalder

Trans. Am, Assoc, Genito~Urinary Surgesns,

urlnarv

:'OyaSU, R.: Effcct of pretreatment with hepatot071c substances on 2-acety minbfiuote_

Effect of carbon tetrachlorlde and dl -eth 1on
The effect of local tissue injury.on Lhe :

Kimpqdq publishér;;xyoég

rats due to

Enhanced urlnary bladder th“orlt nes’

1966

Ehha"ce-u

‘ment of tumorlgen931s in the urlnary bladuer of ‘rats by neonatal anﬂlnlstratlon of
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~t10n of. cerebral gllomas 1n rats Wlth d1etary 1ead subacetate and 2 acetyldmlnofl ortrf

FCancer Res. 30 1248 1261
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,oyasu, R,vand‘guﬁie, H.: Neoplasms of  the hamster urinary bladder induced by 2-<
‘acetY1amanf1uorene (AAF) and 3- meth)lChOIEUthrene (MC) ‘ Proc. Am. Assoc.;Cancer J‘“,
'Res. 11: 62 1970 S , | _

Héu, G.; Oyash, R., McDonald J., Malikova, S; and- Hass, G.: Relatibns‘of'féné15

‘ILexcretlon of N- hydroxy—acetylamlnofluorene to occurrence of urothelial tumors in

anlnals ingestlng Z-acetylamlnofluorene.k Lab Invest. 22 501 1970
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'vBrief reaumeaoffspQCific-aims'andnmethods

,Spociflc Alm #l

~ Hemorrhaglc lead encephalopathy in neonatal rats.

;'Thc most. serious cllnical manifestqtion of plumb1am is acute encephalopathy.? Although'd'

the incidence of acute- encephalop thy appears to be decre351ng in major: cities where

"fcase—detectxng program isg under way,”- approx1mate1y 40% of the survivors. sustain’ 51gni-. .
ficant permanent: brain’ damage. “Possible effect of continuous chron1c exposure, to lead

of a lower level on'the tental development is not known, But it is quite likely- that
such lower level exposure would likewise cause ignlficant damage to the brain.

, Experlmental study of lead encephalopathy was' preatly stlmulated when Pentschew f1rst

reported a successful development of hemorrhaglc encephalopathy in neonatal rats.

. Paraplegia developed in about 90% of the sucklings sometime between 23 and 29 dayst
~after dellvery when their mothere were fed continuously postpartum w1th a 4% lead car-
' bonate diet. Postmortem exam1natlon showed hemorrhage and brown discoloration of the

cerebellum in all affected‘anlmals.

We have>been interested in the problem,of plumbism and have conducted several experi-

- ments on the'effect'of"chroniC‘lead'{eeding of young adult rats, These animals deve-

loped a large number of renal tumors and a small number of gliomas. However,‘nonc of:

. these developed paraplegia or microscopic changes suggestive of 'lead encephalopathy.
‘The marked difference in susceptibility to lead encephalopathy between the zdult and

suckling rats was striking. We repeated Pentschew's experiment and confirmed his fin-

" dings; a large number of sucklings develop marked hemorrhagic encephalopa}hy 3 weeks

after birth, However, the cerebellar changes were too advanced and destructlve to-
evaluate the pathoveneSLS of lead encephalopathy. :

In the eXperlmonts conducted over the;past 2 years, we have developed a model of neo-

natal'encephalopathy'that'developa following ingestion of lead in suckling rats. These
preliminary expcriments which are being prepared for publication were done with the

. following in mind; to develop an adequate experimental model for the study of the
“earliest monpholoplcal changes of lead’ encephalopathy and second to determine- the.
reason why hemorrhagic encephalopa ‘hy. occurred at such an early t1me as well as why
nhemorrhage was restrlcted to certain portlons of . the braln. '

:Brlefly, feed1ng the lactatlng mothers w1th 4? lead carbonate diet follow1n delxvery
“results in htmorrhaglc encephalopathy in half of their sucklings as early as 1 wecek of -

age, hemorrhage observed. in the: cerebellum (and also.at other sites when certhcllar

s hemorrhage is marked) is milder than the lesions observed in the similarly treated
... but older weanllng rats.’ Therefore we have an excellent model for the study of the
';hear11est changes.:- e : R ' L

,“fIt has been generally agreed on thut thL prlmary target of lead in: the braln is: the 3
© vessels. - The above eXperlmental resultq as well as many other reports seem.to SupﬁOx-
/'this hypothesls. Light-microscopic evidence of severe vascular injury antidating the

terminal eplsodc (symptomatic encephalopathy) has been shown in human cerebellum. To °
our knowledge there has been no study by electron microscopy made on the early cha nges

'f’antldatlng the CllnlCal manifestation of lead encephalopathy in either experimental
.animals or humans. : Qur: worklng hypothosls is that lead exerts its effect selcct;vtlv
. on the actlvdly prollferatlng endothelial cells. Such vessels are particularly 1Hun->

dantly foundldurlnp the first'2 wecks of life in the rat brain (Stage 2 of McIlwain)

“ and probably jalso in human brain ui to o months of age. Thercfore our UndCISLuuL;ﬂ"»b
-of lead encephalopathy would be onhan‘x if we bhad adequate information on the morpho--
~logical and HlOChthCdl changca wh;ch occur in the early (precllnlcal) stage of pluch1tn
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1" We will focus our” "ttentlon on the earllevt ultrastructural chuuges’1n‘the vasculature,
porticularly 1n the endothellal cells and’ ‘tight Junctions.v 0ur specific ob;cctxveu-arc.
a){‘What are the earliest changos in. the cytoplasmic orgarrlles of the endothfllu.,v
‘.;‘ncuroglia etc, in treated vi. non treated rats? .
b) Does lead affect only those: cap1]1ar1es which are open by the time of . blrth
Ql"because they are: ea°11y acce51ble to lead?-

“e)  Or does lead. affect those immature vessels (vascular strand« obqerved by Cales )
ag well as: those’ patent from the beginning? Or, does lead»nffect the imwnture
vessels selectivcly at the time cf rapid vascular growth around the 10th post~
natal ddy?'. .If so, "are these the caplllarles which rupture when blood be zins

. to: flow through them?-

'd) Why are the cerebellar vessels affected select1vely° Is this because thesef

- vesgsels are different in the structure, or staging in maturation?

e) Will the tight junctioms be dlsrvpted some time before massive perlcaplllarj

"~ hemorrhage occurs?

f) What is the 51gn1f1cance of 1ncomp1ete support of neonatal vessels by astro-
. eytic foot processes to thelr rupture7

SeVeral'studles lncludlng ours have shown that the’ braln of the 1ead treated animals
contains a fair amount of lead. We want to know:
_g) Is vascular injury by lead a pre-requisite fOl lead 1tself to enter the braln
- substance? :
‘h) If that is the case does'the?entrance.of lead precede the destruction'of the
blood brain barrier as tested by horseradish oeroﬁidase and. Evans blue?
“To answer the above quest1ons Evans ‘blue, | horseradish peroxzdase and: rad1oact1ve lcad
‘ (Pb210) will be used to obscrve thelr d151rlbut10n in the bralns of sucklings of v1rlous
- ages which have varying degrees of previous exposure to lead.
’ i) After: the above proposed experiments have been completed, we plant to perform
a serles of: studles 1n which initiation of admlnlstratlon of lead is delayed. =
This study is very 1mportant because the human lead encephalopathy occurs most .
~commonly in children between 12 and 36 months of age, probably dué to increased
oral activity. This age group will correspond to stage & of brain growth and
developmgnt in ‘the rat by McIlwain's classification. Therefore, in order to
.- conduct a study of experlmental lead encephalopathy at the stage which corres-
_'ponds to the stage where the human disease commonly occurs,‘one must use the
‘rats which are approximately three weeks ‘old at the time of initial exposure
S to; lead As an initial step of this: ‘type of experiment, we will install a ™
group 1n Whlch lead treatment will be delayed untll the 31xteenth day of 11te.'

'Eventually we hope to study therapeutlc approaches to plumblsm 1nc1ud1ng R
J) ;Study of the. prophylactlc use of drugs to. prevent or suppress. the passd o of"
_ e flead to the brain substance or to prevent its binding to intracellular orpan- -
e elles. Since lead binds with sulfhydryl groups of enzymes in partlcular its. =0
. effects might be mitigated by administration of reducing agents such as \Ltaltﬂ,73
. C or BUT (2,6 DL-tert. butyl-4 methylphenol) (Aldrich Chem.), If they art' '
.« 'effective, their usage may have clinical significance in prevention of lecd en=
- cephalopathy as well as potential reversal of lead effects on cerebratloﬂ.,t = ;
. Their possible effect can be monitored by determining ALA dchydratase activitv. =
in blood. One'study has shown that ALA Eehycratase activity in blood of ron- ’
tally retarded children is decrcased even when the blood lead level is considere
to be in the upper range of normal (20-4C micrograms per 100 ml). o
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Specific A1m 2" ‘
Experlmcntal glloma in lead treated ratﬁ';

In-a study of neoplasms induced by Z—acc ylamlnofluorene (AAI) and lead subacetato
we -found 25. gliomag and 3 extracerebral iIntracronial tumors in 988 Wistar and C.D.
«Sprague Dawley rats: of whlch 663 ‘were in- ﬂxperlmontal ‘and 325 in’ ‘control groups, .
The. tumors. usually developed after 52 wecks of age.  Most :tumors: wcre classified as -
poorly dlfferentlated mallgnant gllomas.,fThe hlgheat intidence (8 6A) of gllomas_gv”
. was. in anlmals 1ngesting lead vubacetate and ‘the dlfferencc comparcd W1Lh the 'in= "
“cidence (0.3%) among ‘control ‘was’ statlstjkally significant (p <0, 05) - Addlthﬁ‘V_‘;
-of AAF to the diet of rats ingesting lead subacetate did not increase the incidence”’
~of gliomas (8.3%). We ‘believe. that all these tumors except 2 which occurred in
control animals, were not upontaneous but were, produced by diets" conta1n1n? AAT
“and lead,. Furthermore we ‘believe-that admlnlstratlon of lead may be etinlogically
related to the 1nductlon of gliomas. Since the naturally occurring and erxperimentally
‘1nduced gliomas are morphologically 51m11ar, it seems likely that many arise through-
a common mechanism perhaps involving the virus-like particles Zimmerman's group has
demonstrated in hydrocarbon-induced glioma studies., Any investigations of the mech-
anism of induction of expcrimental tumors are greatly accelerzted by a model with
higher yield of tumors arising as quickly as possible. Thus based on our previous
experience with lead encephalopathy in young adult ‘rats we intend to determine if
earlier initiation of lead trcatment will accelerate and enhance the development of
‘gliomas,  Electron microscopic. study will be -added with particular adttention to de-
monstrate virus particles throughout the period of study. Also included in our
studies is an analysis of lead content of human brain tissue. Since we hCllQVL .
{ that in the above described experiment, administration of lead may be etlolorlcally'
related to the induction of gliomas, we wonder if this might also. be the case in the
human, Exposure to an excessive amount of lead during the childhood" mxght cause
the development of brain tumors at an ea:ly age as well as at a later age.

Recently we have had an . opportunlty to review an unusual autopsy case by courtesy
of Dr. Sion 'of Jackson Park Hospltal Chicago. The child was a 3 year old Negro chlld
from one of the high risk areas of lead p01son1ng in Chicago. He was brought into -
the hospltal because of convulsion and ccma, = At autopsy (70451, Jackson Park Pospltal),
"he was found to have a small cpendymoma in the third ventricle. cdu31ng hydroccoﬁalus.
' The .analysis of his brain tissue for lead by the Cook County Coroner's Laboratory re-
vealed 250 n1crograms/100 gm.wet tissue (normal for this age group, 2-3 micrograms/
100 gm wet tissue).  This unusual case prompted us to. investigate the pbssible":ole
of lead on the development of gllomas in humans. ~ o e

For ana1y51s autopsy mater1a1 w111 be uaed U31ng clean technloue,.S to 10 gruﬂs :

.| "of cerebral tissue will be obtalned at the time of autopsy examination.  The’ tlSSUu,
i will be taken from the right frontal lobe known to be free of tumor, “If the tumor »

iidis ‘easily accessible without. dlstortxng the structure, a small amount' of tumor tissue bt
“will also be’ submitted for analysis. The resected” samples will be 1mmedlate1y plac;u;' 
“in a prev10usly acid-washed plastic bag cnd will be stored frozen until analyzed, The -
‘material for analysis is available from the teaching hospitals affiliated with the -

- Medical School. Control samples matched for age and sex, will be s1m11ar1y collcct;o

- and ‘analyzed. . : : :
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Expected Results‘ahd“Iﬁtegpretatlon ef_the Results |
htxpéEted.reEultS‘étefasﬂfollOWS"
The follow1ng are. our worklnp hypotheses‘

1. 'Damaglng effect of lead: on the endothellal cells are greatest ln endethellal
"_cells in the prollfgrative state. : ‘ ‘

2. Actlve prollferatlcn of cerebral caplllarles accordznp to quey occur between;
days 10 and 15 of life. Therefore, if the sucklings are exposed to lead’ during
cand - shortly before this period, the vascular damage will be more severe, "As
‘a result hemorrhage follows several days after initial exposure to lcad

3. We hypothe31ze that the blood brain barrler whlch has . been establlshed by birth

- for protein-bound dye and probably also for lead, will be .destroyed. by cont1nued

" lead treatment and that hemorrhage is a manlfestatlon of severe vascular injury
and destruction of the barrier. Therefore, Pb210 and dye should be demonstrated
in the brain substance even ‘as early as day 6 in the group of suckllngs in wnlch
lead treatment was initiated at birth., . . R i -

{4&. ‘In the group where lead treatmert will be delayed until day 16 the vascular
changes will be milder and blood brain barrier will be lesssevercly involved than
in the first group because, by day 16 a -great majority of the capillaries have
been opened and the rate. of vascular proliferation has been slowed. Hence these
vessels should be le s susceptlble to the 1nJurlous effect of lead. ’ -

5. We believe that maturation of vasculature varLes from place to place in the brain.
We believe that more capillaries are actively growing in the cerebellum postnatally

. than in the cerebrum in the rat, In other words, delayed growth in the vessels -
until ‘postnatal period and administration of lead at the time of active growth
~are the major cause of massive hemorrhage which occurs preferentlally 1n the cere=
bellum. : L

6., Ve belleve that: admlnlstratlon of lead (lead subacetate or lead carbonate) is
- causally related to the development of gliomas in the rat.. Therefore; inltlatlon
~of lead" treatment in an earlier period. such as 10 days ahd 3 weeks after ‘birth,
‘would enhance the incidence of gliomas because of increased concentrat ion’ of_lead,'"
in the brain substance at the timeé of active growth of glial cells. Although in
the previous study of lnductlon of gliomas, we observed only one case of glioma = °
occurring in the. cerebellum, the present eXperlment mlght result 1n 1nduct10n of
”*,,more cerebellar gllomas. : - o

: The result of ‘the studles of lead d13tr1but1on in human brains are not predlttuble."
" No~ such study has been made and an ‘elevation in lead levels in brain tzssues o,:. ‘
: Tglloma pat1ents would be of 1nLerest ‘and . potentlal 51gn1f1cance.. -
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. Significance

.;'The results of the proposed studles w111 glve informatlon on the followxng p01nts of

interest:.

a)- Thcy should glve good data sugpestinp whether the capil]aries are the primary

- target of lead in the b“?ln.v.'
b) . They should glve data as to Whj lead encephalopathy occurs selectlvely 1n youo
children.’ -

‘c) . The relatlonshlp among Lhe lead content in the braln,‘mental retardat1on, encephalo—5

pathy and vascular 1n3ury is not clear. The" present investigation will shed a ligpht
on the relation between capillary injury ‘and amount of 1ead in the brain and betwqen g
‘capillary injury. and lead ‘encephalopathy. : » =
d) Our future research will be directed to the 1nvest1gatlon of p0351b1e YCVGrSlblllt}
of lead effect following withdrawal, comblned trecatment of ‘lead and vitamin C, lead

and antioxidant such as vitamin E.or BHT. Vitamin C def1c1ency in guinea pig (scurx))

‘has been shown to cause decrease in thickness of capillary basement membrane and

partial separatlon of tight junction in the caplllarles of lead-treated rats. Additic

of ‘vitamin E or BHT may restore decreased ALA~- dehydratase activity in the brain.
The cause of gliomas in humans is totally unknown, If we can demonstrate. in the
current 1nvest1gat10n that lead is causally related to the development of gliomas
in rats, this would have a great clinical significance. Some gliomas in adults as
well as in children might be a late effect of childhood plumbism (either clinical
or subclinical). If this is the case, these gliomas would come in the realm of

preventable” cancer, -The data from man also will be of interest - in relating Pb
to cerebral tumors. ' : ' L D

1)
L

Facilities Avallable , ' R o o ) o .“ , : .
. - : o .

- The anlmal care departmeﬁt of Noftx“eotern Unlver91ty Medlcal School has a la1 ve-anim al

quarter occupying the entire spaces of the 1l4th and 15th floors of the Mc cdical School

“buildings. The entire floors are air-conditioned. A room with adequate number of cages

for study is available for this investigation. There is a special animal room which
meets every requirement of radiation safety standard.  This room has:enough cawac1ty

‘to keep our_radloactlve animals.  The room is regularly surveyed by Radlatlon Sa fety
Department personnel.

The eleotronﬁicfoscope to be used is a Philips model 300 and is located in the Depért4. ;
ment. of Pathology,. Chicago Wesley Hospital.. My collaborator, Hector A. Battifora, M. D.,

- who is a full time member of the faculty of Northwestern. Unlver51ty MleCdl ‘School

(Assoc1ate Professor of Pathology), is in charge of the microscope. It is fuily

- available for the proposed investigation and we expect no difficulty in operation 1f Mr.-
" a half t1me technlcian in charge of preparatlon of the materlal is 'avalluble.~~ o

_‘The atomic’ absorptlon spectrometer to be used is a model 82~ 500 of Jarrel Ash‘Co. mutchf}~ﬂ

| is owned by the Department of . Pathology and is currently being used for a variety oL.,1 ;>

1. trace metal analy51s. Jan E., Leestma, M.D., our consultant, is a’ ‘neuropathologist who ATCRS
~is currently serving in U. 'S. Air Force Medical Corps statloned at the NeurOpaLhnlo'v

Branch, Armed. Forces Institute of Pathology, Washington, D. C. He w;111101n.the faculty;:

of Northwestern University Medical School on June 1, 1971.
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