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An {nvestigation of the direct action of lead compounds upon Bervous Tissues in
Culture was performed. The method of tissue culture vas choeen for the study
tecauae of tvo maln sdvantages:

1. The portion of the parvous system under atuldy can de exposed directly to
the experinental sgent vithout tle agent having Leen metadolised Ly other organs.

2. T4 blood-brain-tarrier vith its filtration function can de by-jested., Thus
through the isolation of cultured tissue frm the vhole organiss, secondary -
effects on the nervous systea from polsonirg of otder organs can b4 eliminated,

The long-term cultures fr-m several Areas of the nervois system saintain tretr
cellular coxponents with ezaentially norsal structure and function for consideradble
pericds (wveexs, months). The cultures of central and periphersl nervous systea
vere cbtalned from new dorn »ouss and rat ceredellium and ceredral corux. and

fram eadrycnic mouse »pinal cord and senscry gargltis. .

The study on the influente of lead upon the narvous systea {9 concerrad with
three related but Aifferent provlems consldered sagarately as Parts : I, 1I, and III.

"Influence of load Acetates on the h_-_v_t"_;;?r.!. aad Halntaracce of Mervous Tisdue

In Siitire,” UT"MTotkwtcz. WR. wirray, LT wlivier, E.R. Teterson and

NA. Brnatetn)

For this atuty L17 culturss of nevborn rat and mouse teretellum and spinal cord
and apinal ganglia vere exposed to Lhe haavy matal for jeriods of m, 1t

3 weoks. The Influegce of laad acetate in concontrations of from 107'M

{0.6037) v/x1) to 107 'K (3100 v/al) of feedirg solution waa studled for 1te effect
on gyelin matnterance in mature cultures and on the pattern of development of
yourg cultures campared with those vhere no heavy 2eatal was present,
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" We found no evidence of primary morphological changes in narve cell dcdles,
axons or myelin sheath in cultures axposed to lead acetate in vitro, even in
high concentration (37000 y/ml of nutrient medius up to one week ol exposurs).
There vas howvever & constant and marked degenerative reaction of macrophages
followed by hypertrophy of glial cells. Bimilar results were odtained during
preliminary exposures of cultures to triethyl tin sulfate and gold chloride.
Cultures exposed to mercurie chloride (and thalliua chloride and acetate - E.R,
Petersca, N.R. Murray - 1965) showed evidence of direct toxic action by these
Betals 0o the nerve cell bodies or their uotu. vith seccndary changes in the
tyelin shaath,

The above reactions of cultured nervous tissue seea to divide these metals into
two groups: l.- Those vhich csuse a direct morphological injury to the nerve
cell bodiee or axons (mercurie chloride, thallium chloride and acetate) and,
2.- Those which provoke acrphological cranges primarily in eells of mescdermal
origin and only secondarily in peurcglia (lead acetate, triethyl tin sulfate and
gold chloride). Of the metals vhich wvere directly toxic to the nerve cell, the
degree of taxicity vas dependent on tha concentration. The action of metals
vhich 4id not produce direct scrphclogical response in the nerve cell was dependent
acstly on the duration of expcsure. Also the degenerstion of ecto-and mesodermal
supporticg tiasue vas commca to this group of netals. lead, vihilch vas tested
aost Waroughly, sven facilitated the development and du‘ronnthuon of nervous
tissue 1a young cultures, although tbe mechanism and r.nalu of this cbservatica
1s Aot clear to us.

"Absarption of Lead Acetate by Nervous Tissue in Culture” (B.N. Sobkowics, E.R.
Petersca, M.R. Murray, L.J. Coldwater)

T™he lack of prizary mrphalogictl charges in nerve cells, their axoas and =myelin
shoaths in cultures expwte! tz lesd acetate, a3 vell as the normal patlern cf
the development and myelination of exposed young cultures (& - 6 days In Yitro)
vas rether intriguing to us. Using the hilatochazicel staining tocquw of )
rhcdizenic acid for the presence of lead we started & systevatic study of the up-
taxe of lead acetate fram tre feeding solutfon by nervous tissues Is Vitro.

The zature myelinated cultures of nev bora rat and mouse Ceredellus and
exbri0 mrise spinal cord and spinal genglis were exposed to 50 v/l of lead acetate
(n the feeding solution. As the results of our study ve showed that there is no
evidence nf the abaorption of Jead by the nerve cell In Vitro from lest-contalninrg
sediua, A hoavy uptaxe of Jead 1s hovever observed {n macrophages, senigeal
cells ard to a less extent by the glial cells. Therefore 1t 18 strovgly swxested
that the toxicological responses of nervous tissue cultures exposed 1o . lead acelate
corresiond o the histochenlcal jattern of absorption of lead by thede tures,
a8 we octeerve 1%, The lack of evidence of lead uptaze frem the mutrl »m-3iun
by tra reur-es could sepialn In fact the rather surprising phencoencn of the lack
of texlcity of this melal to the nerve cell and fidre and the xyelin steath, On
the other hand the cells vhich vere involved la the process of lead dsorption
from the nutrient medlaa showrd Buth taxic reacticn ard mrphnl gqlcal dassge
during the tinme of axposusre, The apjearasce of lypertrophied glial colls as
coserve) Auring repeatsd exzerinents alght be cxplained a8 & seconidary effeat
redulting friem the Gegererating of racropbagzes and trhelr poasible 1Mteration of

nore crapleox, organts crmponnds, The rather insignificant degree of lead absarption

Ly the qlial cells, as sxovn Ristochemically, does not seea U5 Justify thebr aarned
involvesant In the pathological process Aa 1t 18 observed in vitpo,
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“Influence of Serum from laboratory Antmals and Patients vith Lead Polsoning

“on Nervous Tlasus In Cafture’™, EHTH. Bovkowice, W.R. Murrey, L.J. Goldwater

E.R. Poterson and K.B. Bornstein).

Locking for a different approach to the prodles of lead poisoning in vitro~

we tested sera obtained fram ladboratory animals and patients with lead polsoning,
against mature wyslinated cultures of the nervous systea. The exposure of the
cultures to these sera resulted in partial or coeplete degeneration and breskdowm
of the myelin sheath, vaich in most instances wes accorpanied by complets
preservation of the nerve cell bodies and axons, but not of the glial cells
(vhich are equally involved in xyelin malntenance). ¥eo also desonstrated that
the lysis and degeneration of central and periprersl myelin in response to

the presence of the above sera is not correlated to the actual concentration

of lead in trese sera. Therefore it is poesible that the ovserved myelin
disturbance was not due to the actual presence of lesd but rather to other
substances secondarily present in theee sera. Our conclusiocns therefore are
suwaarized as follovs:

1. There {s evidence 1a vitro of central and periprersl xyelin d:gencnuoa
wd lysis in response to the p presence of sernum from lead poisoned p.gunu ard
ladboratory animals. .

2. There {3 evidence that the degeneration of the myelin sheeth odserved
during exposure to lesd polsored sera in vitro was nct related quantitatively
to the actual concentraticns of lesd 315 thcee serm. Dhus 1t 1a poesiblie that
the observed myelin dlsturdances were not due to the presence of tre lead dut
rether 1o other dlstusrtasces secondarily vperatirg. ({cf. Mart I).

3. Llead itself has no direct taxic effect on tre rerve cell and the melin
sheath in vitro. This may be due to the deacnstrated Tackx of uptaxe of the
petal by the rarve cell from 1ts environsent. (cf. Purt 11)

b, It 18 2180 sugxested trat the excessive adsorption of lead b‘ oo senictyal
tissue results in the degeneration of this tissue, (cf. Part II ’

5. A secondary respxse of tha glia due tO the Gegenaration of aesenchymal
tissue, 83 well as its moderate ability to ataord lest in vitro suprests tre
involveaent of this tissue 1o the patholigy of lesd potscning ia vitro.

{cf. Parts T and 1})

6. e 'uprzmuu 18 proposed that the direct trxiclity of lead f.w- nervous
systea in vi%ry 1o correlable with assisiletion of the metal by ite various
C(-pontnt tiasvesn.
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