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An invnunum of the direct sction of lead campounds upon Nervous Tissues in
Culture wes performed. The method of tissue culture wvas choeen for the study
tecauae of tvo maln advantages:

1. The portion of the nDervous system under stuldy can be exposed directly to
the experinental agent without the sgent having been metadolised Ly other organs.

2. Tha bdlood-bdrain-tarrier vith its filtration functica can be by-passed, Thus
through the isclation of cultured tissue frm the whole organiss, secondary -
effects on the nervous system from polsonirg of otdher organs cen bs eliminated,

The long-term cultures fr-om several areas of the nervous system saintaln treir
cellular components with emsentlally norsal structure and function for considersble
pertods (weeks, months). The cultures of central and peripheral nervous rystea
vere obtalned from nev born B0uss and rat ceredellum and ceredral co:ux, and

fron eadrycnic mouse spinal cord and senscry ganglis. .

The study on the {nfluente of lead upon the narvous systen 18 concerred vith
three related but Aifferent problems consldere) saparstsly sa Farts 1 I, II, and III.

"Influence of load Acetats on the 8 Nevelment asd Malntenasce of Mervome Tisoug

In Ciitire, W;n"?nuoncz. KR Wirray, LT wlivier, BN Feterson an

(0. Mrnateln

Por this stuty k17 culturss of nevborn rat ard mouse ceretellum and apinal cord
snd 1pina) ganglia were exposesd to Uhe haavy matal for jerieds of ﬁr’ 1¢to

3 weoks. The Influepce of )aad acetate in concentrations of fros 107

{0.037) w/a1) to 107K (Y100 v/al) of feedirg solution waa studled for 1t effect
on myelin malntenance in mature cultures and on the gattern of develotment of
yourg cultures caxpared with those vhere no heavy zatal wvas predent,
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"Absarption of lead Acetate by Nervous Tissue in Culture” (B.N. 8obkowics, K.R.

" We found no evidence of primary morphological changes in nerve cell bdodies,
axcns or myelin sheath in cultures axposed to lead acetate in vitro, evesn in
high concentration (37000 4/ml of nutrient medius up to one week of exposurs).
There vas hovever & constant and parked degenerative reaction of macrophages
followed by hypertrophy of glial cells. Bimilar results were odtained during
preliminary exposures of cultures to triethyl tin sulfate end gold chloride.
OCultures exposed to mercuric chloride (and thallius chloride and acetate - E.R.
Peterson, N.R. Murrsy - 1965) showed evidence of direct toxic action by these
petals on the nerve cell bodies or their uom. vith secondary changes io the
tyelin sheath,

The above reactions of cultured nervous tissus seea to divide these metals into
tvo groups: l.- Those vhich cause & direct morphological injury to the nerve
cell bodies or axons (mercuric chloride, thallfum chloride and acetate) and,
2.- Those vhich provoke acrphological cranges primarily in cells of mescdersal
origin and only secondarily in neurcglia (lead acetate, triethyl tin sulfate and
gold chloride). Of the metals which were directly toxic to the nerve cell, the
degree of taxicity wvus dependent on tha conceatration. The action of netals
which 414 not produce direct acrphological response in the nerve cell was dependent
acstly on the duration of exposure. Also the degencrstion of ecto-and mesodersal
supperticg tissue vas commacn to this group of metals. lead, vhich wvas tested i
acst Woroughly, even facilitated the develosment and dxfnnnuulm of paTYous
tissue in young cultures, although the mechaniam and an.ntn‘ of this cbservaticn
is act clear to us.

Petersca, M.R. Murray, L.J. Coldwater)

The 1ack Of prisary morphological changes in nerve cells, thelr asons and myelin
shoaths in cultures expoee?! to leml ncetate, a3 well as the normal patlern cf
the develoment and myelination of exposed young cultures (b - 6 days In Yitro)
vas rether intriguing to us. Using the hlstochazical staining ucmlqw of .
rhodizenic acid for the presence of lead we started a systevatic study of the up-
take of lead acetate from trhe feeding solution by nervous tissues In ¥itro.

The zature myelinated cultures of nev bora rat and mouse Ceredellus and
exdrO pIuse spinal cord and spinal ganglis vere exposed to %0 w/nl of lead acetate
in the fecding solution. As the results of cur study ve showved that trere 1is no
evidence nf the absorption of lead by the perve cell In Yitro from lest-containisg
2ediua, A hoavy uptaxe of lead 18 hovever cbserved in macrophages, senigeal
cells ard to a less extent by the glial cells. Therefore 1t 13 strorgly ewzested
that the toxicological responses of nervous tissue cultures exposed to .load a-ela'e
correspond Lo the histochenical pattern of absorption of lead by thede tures,
a8 we obtserve 1%, The lack of evidence of lead uptaze from the mutri »-ilun
by tra reur-es could srpliain In fact the rather surprising phencoense of the lack
of tlrﬂrn.y of this metal to the nerve cell and fidre and the xyelin steath, On
the other hand the cells vhich vere involved (n the prosess of lead adsorptiom
from the rutrient medl.a shorwed buth taxic reastisn and Brphol-glical dacage
durirg the time of exposusre, The aplearare of hypertrophietl gltal cells as
oserynd Quring repeated exparinents alght bte cxplained as a secardary effeat
resulting frim the Segererating of vacrophbagzes and thetr poksitle iMtecation of
nore ¢raplex, organie crmpaounds.  The rather instgnificant degree of lead abparption
Ly the glisl cella, as shivn Ristochemically, does not seed U lustify thebr aarned
involvesant 1a the pathologliceal process aa it 18 odserved in vitro,
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~on Rervous Tlasue In Culture™, [H.H. Bobkovicz, N.R. Murrey, L.J. Coldvater
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"Influence of Serum from laboratory Antmals and Patients wvith Lesd Polsoning

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

Looking for a Aifferent approach to the probles of lead polsoning in vitro”

we tested sera obtained fram laborstory animals and patients with lead polsoning,
against mature myslinated cultures of the nervous systea. The exposure of the
cultures to these sera resulted in partial or cosplete degeneration and breskdown
of the myelin sheath, vhich in most instances was accompanied dy complete
preservation of the nerve cell bodies and axons, dut not of the glial cells
(vhich are equally involved in xyelin malntensnce). %o also demanstrated that
the lysis and degeneration of central and peripteral xyelin in respoase to

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

of lead in these sera. Therefore it is possible that the Rserved myelin
disturbance wvas not due to the actual presence of lesd but rather to other
substances secondarily present in theee sera. Our conclusicns thersfore are
sucaarized as follows:

1. There is evidence 1a vitro of central and periprersl myelin dogemnum
ad lysts In respoase to the p! presence of senam from lead polsoned ptthnu and
ladboratory animals. .

2. There {8 evidence that the degeneration of the mselin sheath odserved
during exposure to lesd polsored sers in vitro was nct related quantitatively
to the actual conctentraticns of 1ead §3 thcee serm. DThus 1t la possible that
the observed myelin disturdbances ware not due to the presence of tre lead dut
rether Lo other disturtasces secondarily vperatirg. ({cf. Mart 1),

3. Llead itself has no Qirect taxic effect on tre rerve cell and the xelin
aheath in yitro. This may be due to the demcrstrated Tack of uptaxe of the
pe%al by the nerve cell from its environsent. {cf, Part 11)

b, It 15 8180 suggested trat the excessive adsorption of lead b; sesencrynal
tissue results in the degeneration of thip tiseue. (cf. Part II ’

5. A secondary respse of the glia due Lo the degeneratlon of sesenchymal

tissue, 85 well a3 its Boderate adility to atsord lesd in vitro sugnests Lre
involveaent of this tissue 1o the pathology of lesd potsoning in vitro,

2

(cf. Parts T ana 11) A / :

6. The hyptrests is projosed that the direct trxicity of lead f.w- pervous
system in vitry la correlable with assisilation of the metal Uy ite various
c(-ponmt Ltissues.,
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