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International Lead Zinc Research Organirzation, Inc.
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1, Effect of lead on tissue culture of the nervous system.
IV. Comparative study of the pattern of absorption
of lead, tin, mercury and copper by nervous
tissue {n culture.
2. The influence of lead and other heavy metals on the
synthesis and turn-over of RNA in mammslian cells,

From July 1, 1967 through June 30, 1968
Total Support Requested: $15,000
Harna Sobkowicz, M.D., Principal Investigator

Department of Neurology
Medical School

The University of Wisconsin
750 University Avenue
Madison, Wisconsin 53713
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- . . . International Lead Zinc Research Organisation, Insc.
292 Madison Ave.,
Rew Yofk..-’. 10017

APPLICATION POR AESEARCH GRANT
Date _Feb, 27,1967

‘ Application is hereby made tor.l grent in the amount of
$ 18,000 for the period from _ July )], 1967
‘through _July 11,1968 inclusive for the purpose of con=
ducting research on; - of lead su ) ®
e on V,= Comparative stu of the te of ad -
ion of lesd, tin c NErvous ssy
An.culture,
= luence © 4 an ther heavy metal t -

thesis and turn-over of RXA jin wmasz-alian celle,

Name and title of principal investigator:

Assjetant Professor of Neurnloqy,

Madress ,including name of institution,of principal investiga~-

tors Tjesve Culture Jaborstory of the Depaptment of Keuwrology
versit Wiscons Madical fchool 4} gon,Niscon 2

Kame and title of financial officer to whom checks should be

nailed: ne o nge N At -

Zinensial.
Mdress, including name of institution, of financlial officers
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BUDGET FOR THE PERIOD FROM ¢ JULY, 1, 1967 =~ JULY 1,1968

Permsnent ¢4 i n
mw.mt‘c D.sm‘..r S r P00t 2P sORPOEBOIRRIOPPOEOETS PSR “oo.w

5 AXSCO purometer and Conductivity
meter with 24~h graph recorAing .eceocececcsssscs 1700.00

)

: Microscopic equipment ( short

| distance lenses and CONARNEOr) cecscsssvesccsses 1300,00

i

é Consumable supplies

? 6‘..'“'. RN N EENRNRERENENNR NN NN AN AN R A N RN 1°°°.°°
Small instruments & misc.Lab. supplies..cccecsces 300.00
m“o .“wxy ‘w“ ...".’.C.."..'..Ol.l'....... m'”
Chemicals & pr'é\lrioﬂ.bf nucleje ecidp, .. ....... 800.00
Animals 0 0000000000008 0080000000000s0008080000000000 1000.00

. Qther expense

Xorox for bibliography UBE ...oeeevecccccssnsccns 100.00
Books concerning toxicology & Poisonings ..cceee. 200,00
Hoavy Batals to8t8 (.cccvevcersosssssvssnscocsese %00.00
TIevel @XPONOO® .uccvcvrosessostosscscansovsssvse 600.00

GXYTOTAL 15000.00




JUSTIPICATION OF BUDGET

T™he histochemicsl part of our projoei requires extremely pure

water. Reagents used to detect ﬁnvy metsla in a tissue sample are
not specific for a given metal, thereafore any contamination of

water with other metals {n the water supply must be avoided, The
weter in Madison creates 8 special prodbleam for our ressarch progran
as 4its hardness is ranging from 18 = 22 greins ( {.e. high celcium
and magnesium)) special arrangements ere required in addition to
already existing apparatuss AMSCO Ultra Pure Water Still plua

storags tank and Amersil Quartz Bi-Distillation Apparstus. To proe
vide us with the purity of water needed, our enginesring department
has specified

1, ARSCO Dualmatic Deionizer which automatically provides a coa-
tinvous supply of deionized water of 1 megoha-ca specific resistance.
2.= A special final control includes Purometer which sutomatically
diverts distillate of less than desired purity ( 0.1 = 1 megohma - cm)
to waste line.

A conductivity Meter with 24 hour graph recording of the distillate
delivered, ‘

Theee items of equipment are essontial i{f we are to be sssured of the

chemical epecificity of our methods,

s g 24,
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RESEARCH PLAM

Principle investigator: Hanna M. Sobkowicz,N.D,
Aseistant Professor of Neurology,
Tissuve Culture ladoratory
of the
~ Department of Neurology,
University of Wisconsin Medical School

Project assistant; Rachel Monzain,B.A.,R.N.

Project Assistant of the Tissue Culture

laboratory of the Department of Meuro-
logy,University of Wisconsin Medical
sSchool,

ffec lead on tissue culture of the o .

IV.Coroarative stuly of the pattern of ahsorption of lesd,

nd negvous 0L cult

The principle aim of our research project is to investigate
histochemically the cells which absord tin, mercury and copper
88 compared to lead in nervous tissuo in culture,

It wvas demonstrated in our previous study that heavy
metals can dbe divided,depanding upon the response of cultured
nervous tissue,into two groups: l.- Matals which appear to exert
8 direct toxic action on the nerve cell ( mercury) and 2.- Metels
wvhich sre not toxic for the nerve cell jteelf but destroy the
supporting tissue { lead, tin and gold), Purthermore on the
basie of 8 histochemical stully, we demonstrated the presence
of lead in those supporting tissus cells which suffered (njury

under exposure to the metal,.The hypothesie wae made that lead
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‘ftself has no direct effect on the nerva cell or the myelin sheath

in vitro. This may be due to the demonstrated lack of uptake by the
nerve cell from their environment. It is also suggested that the
excessive absorption of lead by mesenchymal tissue results in the
degeneration of this tissve.

In order to prove our theory that the toxicity of a heavy metal {s
related to its ability to penetrate inside of the cell,we propose to
compare the morphology of nervous systom cultures exposed to a series
of metals with the histochemical determination of the metals' absorp-
tion by nervous tissve in vitro,

Tin, mercury and copper have been chosen for our series.Copper is
included because of the work of Uzman ( 1956)*. He found that copper,
wvhich is one of the most toxic metals :or nervous tissue, is absor-
bed by myelin sheath and nerve cell nuclei when sections of normal
brain are exposed to the metal. The histochemical study wiil be per-
formed on absorption of two known toxic motals: mercury and copper,
and two metsls which 418 not show 8 direct action against the nerve
cells lead and tin,
® L.Lahut Uzman: Histochemical Localization of Copper with Rubeanic

Acid, Leb.Invest,,19%8,%1299-30%,
2.~ The joint project with Dr_Henry Kubinsky,Assistant Professor
of Surgery,Division of Neuvrosurjery,University of Wisconsin,Medical School.
Ihe Inflyence of leed pnd Qther jloswvy Xcials on ibe Synihesis and.
-0V b A l

adh 1There are sevoral oheervatinne on dinding of heavy metals
to deoxyriba-~ and ribonucleic acides { OHA and WA) and the possible
biological significance of such altered macromslecules., To the best
of our knowledje, however, no thnrough wirk has been done on the influ-

ence of heavy metals on the aynthesis of RKA In the treated cell,One
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can expect that the pattsrns of RKA synthesis ( i.e., the relstive
rates of eynthasis of ribosomal precursore and “messenger” RMA's)

as well as the over-all rate of cellular RNA synthesis may be sig-
nificantly changed in the cell undergoing such treatment: ell trsst-
mants vhich might be considered " toxic® or "Stressful” to the cell
asem to result in profound slterstion of RMNA metadolism ( ref. 6,
11, 16).

Experimenta] techniguesy

The syntheesis of REA will be studied with mammaliasn cells in
tissve cultures and in living organiaa,

Por initial studies, hovever, model = § 180° mouse ascites
tumor celle in suspension will be used. The informations obtained
with the model eystem of * § 180° ascites celle will be lanoquono
tly used for further etudies on the metabolism of nerve cells in
vivo and in tissue culture.

The synthesis of RXA in these cells vill De studied by exposing
thems to the sterile solutions of salts of heavy metals ( oOr a
comdbination of such ealts) followed by a pulse of radiocsctive
precursosrs of REA ( P32; H) or c!4 labelled uracil or uridine).
In control experiments the calls will be treated similarly in media
frees of heavy metals, KA will De extracted by routine methods,
fractionated and analysed bys chromatography on methyl-esterfied
slbumin-kieselguhr (MAX) columns: by sedimentstion in sucrose
gradients; by hybridisation with DKA and by the analysis of nucled=
tide compngition of varisus ANA fractions,

These technics will sllow separation of various kinds of RXA
{ tranefer, messenger and ritsomal ) and permit recognition of

the petterns in RMA metsbolism,
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] In addition, the fast labeled RNA derived from sub-cellular par-

ticles ( cell nuclei and mitochondria ) will be studied in parallel.
The iscolation of thase organelles will be made by routine methods,
Under thesa experimental conditions the patterns of RMA syn-

thesia { amounts of radiocactive precursosrs incorporated imto

various RNA fractiona) will furnish the information on the regue
latory mechaniem. The techniques described will also permit detec~

tion of any RXA normally absent in untreated cells, but appea-~

ting as a result of the treatment with heavy metals.
3 An assesment of the usefullness of the acridine - orange
staining technique for the above studies will aleo be made,

h Bignificance of the proposed researchy
It may be expected that informations gained from these studies

. will incresse our understanding of molecular events resulting
4 in cell injury and death due to heavy metals intoxication. It
will aleso increase our understanding of the regulatory mechaniss
within the living coilo and organs,
1 It {s aleo hoped that this information may ultisately help
in better pharmscological control of cellular functions.
[3) oposed res (3 ¢ [

These studies will be part of a bigger research program on
the regulstion of RNA synthesis within animal cells,with spe~
cial emphasis on RXA synthesis in contral nervous system in

vivo and in vitro,

o
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. - H.M,.80bkowics

. mn". “o 'obkwicl.ﬂ.b. -
: Born: 1,1,1931, Warsaw - Poland
; Asaistant Professor of Neurology, University of Wiseconsin Medical

School,Tissue Culture Laboratory of the Department of Neurology,

Chairman: Prancis M. Frorster,N.D.

Sept.1,1966 - to dats

Professjons] experience: .
Pellow of Mational Multiple Sclerosis '

Society at Columbia University: lLabo-

ratory for Cell Physiology - Dr.M.R,

Rurray, Peb.1,1963% « Sept,.1,1964
Mount Sinal Hospital,%.¥.C,»

Laboratory of Cellular Eeurophysiology,

% ‘ Dr.M.B.Bornstein,

oo

Research rellow at the Dept.of

Reurology( Dr.M.dender,Mt.8inai Hospital,

¥.Y.C,ijlaboratory of Cellular Beurophy-
siology,Dr.M.B,.Bornstein, Sept.22,196)= Fedb.1,1%48

Slee s o cman. b M

Senlor Assistant ( Beurology,Meuropathology)
Keurological Clinie of Medical Academy in

; Warsaw = Poland, Dr.I.Mausman, Sept.1,1961 = Sept.21,194) F
; oee
'] . Junior Assistant in Neurology,

Neurological Clinic of medical Acadesy
° in Warsaw-Poland,Dr. 1.Mausman, Bapt. 1,199 <« sept,.1,194]
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R.M.80bkowics
Plucations
Girls Btate Lyceum, Glivice~- Poland
Baccalaureat 1943 = 1949
[ 1 2]
Medical Academy in Warsav - Poland
Medical Doctor 1949 - 1954
00
1st Internal Medical Clinic of
Medical Academy in Warsaw -~ Poaland
Intern 19%4 - 1938
eoce
Beurological Clinic Of Medical
Academy in Warsaw -~ Poland
" Resident 1955 - 1939
ave

Board in Keurology 1 Sept. 29,1939
Medical Academy of Warsaw - Poland
oee
Equivalent of Ph.D, in Kedical Science) 1962
Medical Acadeny of Mareaw = Poland; Thesis
from the Department of Neurology ( Dr.1.Haussan)
" The Neurologicael Syndromes Due To Lead Poisoning®
] see
Laceenal Publicptiony ( related to lead poisoning)s
1.- N.M,Bobkowics. The Reurolojical Syndrones Due To Leesd Polsoning,
These de Ductorat en Medicine, Kedical Acadesy of
Wareaw = 1962, ( in Polieh)

rrm——— - o e e e apr——— e
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BIUGRAPHICAL »KETCH
. : - -3 -7 o H.M.Sobkowics

2.~ 2,Palkowska,H.N, Sobkowics,J.Tur, Chronic Lead Poisoning with
3 ‘ Ophthalmic and Central Nervous System Damage.
p Arch.Malad,Prof,, 1961,22(12):7%9-761, { in Prench]
Pol.Tyg.Lek. 1964,19(1)s 12-15 { in Polish)
3. B.Adamowicse, T.Doryvnloki.l.xul.K.Sobkovicg. Changes in the Ladyrin-

thine - Vestibular System in Chronic lead Poisoning.
VI Bat.Conf.Ind.Med,,Gdlansk -~ 1962 ( ia Polish)

4.~ I. Hausmanowa-Petrusevics, B.Imeryk,H. Sobkowicz,B.Xasowics,J.Tur,
MG in Chronic lead Poisoning. ( in Polish)
Pol,.Tyg.lek. 1962,17:36.

S.- B.M,.80bkowicz, N . R. Murray,L.J.Goldwater,E.R . Petarson,N.D.Bornstein,
Influance of Lead Acetate On Development and
Majintenance of Nervous Tissue ia Culture.
Manuscript in prepsration,

6.~ N .M, S0bkowice, L. R. Peterson, M. 2 . Murray, L. .Goldwater,
Absorption of lead Acetate by Kervous Tissve in Qu)ltur
Manuscript in preparation,

7.+ R.M.S0bkowice, M. R. Murray,L.J.Coldwater,E. R, Peterson,X.B.Dornstein,

Influence of Serum from Laboratory Animals with
Lead Polisoning on Nervous Tissue in Culture.

Manuecript in preparation,




H. A, Kubinski

W AND INVES ‘S CAREE
Name Date of Birth Magite] Stotus
H. A. Xubinski © Jenusry 15, 1933 Married, 2 children
Rlace of Birth Sex_
Warssw, Poland Male
Educetion Degres Xoor Conlotred
Lycsum, Pruszkow/Warsaw, Poland ) BS 19%0
University of Warsaw Medical School MD 1958
Maior Research Interest -
Moleculsr biology, neurochemistry, virology
Beseorch And Professions] Experience

1965 = Deparument of Surgery, Division of Neutosurgery, University of
Wisconsin Medical School, Assistant Professor,

From 1954-195% - research assistant at Modical School Institute of Microbioliogy,
Warsaw, Polend. 1956-1960 - research associste at the same institute,
Research: virus-cell interaction, a‘ieatrtion and penet;a1on of viruses,
1960-19564 = research essociate at Stiltung zur Lilorschung der spinalen
Kinderlaehmung und der Multipien Salerase {presently: Heincich-Pette-Institute
ot University of Hemburg) Hamburg, Germeny. Research on: nucleic acid
metabolism in nixmal, neoplastic and virus-infected animal celis. Chemistry
of virus nucleic acids.

1964-196% - McAsdie Laboratory for Cencer Resesrch, University of Wisconsin,
Medison, Wisconsin, project esscociate.

Research on: interaction of nucleic acids.

The studies telsted to the proposed program have been pussued since
1960, Trey inclused studies on:

{a) RNA and DNA metaboiism 1n normal and neoplastic animal cells
A0 YivD end g Yilz:: as well as simlliar studies on the metabolism of
nuclelc acids in Lactoria ef, 5,6,9,11,12,14 and 16),

(N Influsnce of various lactoes {virus infection, reatment with antibodies,
Srugs and inadiation) on the synthesis of RNA in animal cells (101, 1,3,3,
$,7,0, 10 engd 1Y),

{c) Binding of polyribonucientides on tibosomal RNA: conditions of such
binding end detectability of compiexes {rof, 12 and 18),

LIA12321 . °
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BIOGRAPHICAL SXETCH -3--- - H. A. Kubtneki

() Separation of DNA strands and reactions betwesn DNA and synthetic
polyribonucieotides and betwean DNA and ribosomel ribonucleic acid
(ret. 12, 17, 19 and 20).

{s) Methodology of extraction, separstion and physico-chemical analysis
of celluler nucleic acids (ref. 2,4,5,7,12,13 and 17},

BEFERENCES
() H. Kubinski and G. Koch: On the Separation of Poljovirus RNA from Cellular
Ribonucieic Acid, Viology 17, 220, 1962. '

{2) H. Kubinskt, G. Koch and O, Dress: Trectionation of Ribonucleic Acid from
Pollovirus-Infected Cells by Column Chromatography. Biochim. Biophys.
Acta §I, 332, 1962, ‘

(3) H. Kubinski: Chromatography of RNA from Antibody-plus-complement trested
Amnion Cells. Symposium on Cxperinental Contributions to the Pathogenssis
of the Demyelinating Encephalomyslitides. Hamburg, August 2-4, 1962,
in 2. Immunitaets, Allergieforschung, 26, 184, 1964,

() G. koch end H, Kubinski: Column Chromatogtaphy Separstion of Infective
and Non-infective Nucieic Acids from Poliovisus., 2. Neturf, 17b, 658,
1962 (\n Geman).

(S) H. Xubinski and G. Koch: Instability of an RNA-{raction from Poliovirus
tnfected Celis, J. Mol. Bidl. 6, 102, 1963, -

(@ H. Xubinski, G. Koch and B, Hicronymi: Influence of Nutritional Conditions
on the Cellular RNA Metabolisa jg vivp 8nd in vito, Experientia (Basel)
19, 3, 1963.

(N M. Kubinski: Lifect of Ulna-vislet lrradiation nl Ribonucleic Acid on ite
Cheomatographic Behaviowr, Koture (London) 200, 995, 1963,

{8) G. Koch and H. Kubinski: Nuclientide Composition of RNA Synthosized tn
Human Cells Infected with Paliovirus. Biochomicel Symposium Sirasbowrg,
August 19-21, 196); in Bull, Soc. Chim. Biol, 46, 19), 1964 (in French,

PP

(9 M. Kubineki and G, Koch: On the Syathasis of RNA in Animal Cells uncer
Suboptunal Conditions, ibid,, 44, 194, 1964 (sn French.

PRI TOP

{10) G. Koh end H, Kubinskii RXA with a High Cytosine end 8 Low Guantine
Content in Polisvizus tnfected Colls, Riochim, Biophys, Res, Communs,

o 18, 308, 1964,
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H. A, Kubineki -

G. Xoch and H. Xubinski: Synthesis of High Maslecular Weight RNA in
Mammalian Cells. VIth Int, Congress of Biochemistry, New York, N.Y.
July 26 ~ Aug. 1, 1964. Abstracts Vol. |, p. 66.

2. Opara-Xubinska, H. Kubinski and W, Szybalski: Interaction between
Denatured DNA, polyribonucleotides and Ribosomal RNA: Attempts ot
Preparative Sepasrstion of the Complementary DRA Strands. Proc, Natl,
Aced, 8ci. U.8., 52, 923, 1964,

G. Koch snd H. Kubinski: On the Preparetion and Practionation of High
Molecular Weight RNA, Z. Neturf, ]9b, 683, 1964 (in German).

G. Koch, H. Kubinski and G. Trams: Synthesis and Turnover of Ribonucleio
Acids in Mammalisn Cells in Suspension Culture., 1. Influence of Metabolic
State. Z. Naturf,, 2ib, 261, 1966 (in German),

G. Koch, G, Trams and H, Kubinski: Synithesis and Turn-over of Ribonucleic
Acids in Mammalian Caells tn Suspension Culture, 11, Influence of
Actinoaycin. Z. Noturf, 2lb, 967, 1966 (in German) .

H. Kubinski and G. Koch: Regulstion of the Synthesis of Ribonucleic
Acids in Animal Cells, Biochem, Biophys. Res, Communs., 22, 346, 1966
end J. L. G. §7, Memo 9218,

H. Kubinski, 2, Opare-Kubingid and W. Szybalsii: Potterns of Intersction
between Polyribonucieotides and Individual DNA Strends Derived from

Several Vortobrates, Bacteria and Bacteriophages, J. Mol. Biol., 20, M3,

1966 and 1. L. G. #7, Memo 9147,

H. Kublaskl, Z. Opare-Kubinske and W, Strybalski: Binding of Fest~
Labeled RNA to Ribosomsel RNA, Manuscript \n preparstion.

W, Szybelski, H. Kubinski and P, Sheidrick: Pyrimidine Clusters on the
Transcribing Suand of DNA and their Possible Role In the Initiation of ANA
Synthosis, Coid ano Hasbor Symposium on Quantitative Blology, 1L
196¢ (in press).

{20) H. Kubinski and J. A, Rose: Presencs of Sequences Containing Repesting

Base-Patrs in DNA from Some Oncogcmc and Nun-Oncogenic MM
Viruses, Proc, Natl. Aced, Bci, V.8., (in presy),
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Rachel Monzain,B.A,,R.M,; Born: 12,4,1928, in Paris, Prance.
Project Assistant of Tissue Calture Laboratory of the Department of

Neurology,Chairman: Francis M.Porster,M.D,

University of Wisconsin Medical School,
August 1,1967 - to‘d.to
ofess 1 rgienc
Ladoratory for Cell Physiology,
" Columbia University, Dr. M.R.Murray.
Research Worker 1966
e
Ladboratory of Cellular louréphylxoloqy
Kt.8inai Hoepital,NM,Y.C,.,Dr.M.B.Bornstein.
Research Assistant 1959 - 1966
oo e
Bopitaux 4e Paris.Bretonneau,Paris,france,
Dr. Dreyfus~Brisssec.
EDG Assistant 1956 ~ 1939
(X 2 ]
Mopitaux de Paris.Boucicault Assistance
Publique.Dr.Peutheuil,
X=-Rsy Technician 1954 » 1999

oo

Mopitaux de Paris,Cochin Assistance Publique,

Dr.J.Quenv,
Reginfred wuree 1931 = 19%)
(X 1]
Educations
Colleqe Bophie Germain,Paris,Prance,
Baccalaureat 1548
see
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Ecole De la Salpetriere
school of Mursing ,Paris,Prance,
Mqutoéod Nurss
ok ‘
Ecole de la Salpetgiere:
X~Ray Technical school
226G Technical School
*ee )
" Tissue Culture of The Mervous System,
ladoratory for Cell Physiology.
Dr.Margaret R.Murray
Columbia University

(X1 1]

1951

198)
1958

1959
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