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Studies on the effect of anesthetics on clusters of himnan tracheal
epithelial cells have been extended to lesicns in the intracellular environ-
ment, Considerable progress has been made in the cultivation of celE
from dental pulp and membrane behavior of the KB3 cell line, Adclitionui
facts have been accumulated regarding the mechanism of Actinomyciri on
mitosis. The anti-inf lam matory properties of a water insoluble liver
extract as well as organic and Inorganic selenium have beer studied Witth
experimentally produced granuloma pouches,

Ne~w attacks have been made In the study of injury and repair follow:
ing the treatment of cells with staphyloccccu3 and tetanus toxins, EffortsA
to demonstrate a possible relation between Bence Jones protein and neural
mechanisms thus f-r have not becn successful.

The ultivation of endothellal cells and of epithelial systems from the
lining of the female reproductive system following their disaggregation
with try,--sin has led to two publications which point the way for further
explorations in the physiology of cardiovascular structures and of all
hollow organs-

Note: Copies of this report are filed with the'Armed Services Technlcai
Information Agency, Arlington Hail Station, Arlington 12, Virginia,
and may be obtained from that agency by quialified investigators
working under Government contract,
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1. Mechanism cf Anesthesia

We were very fcrtunate in having interested Dr William C.
Yang, Associ0: Pr.zfessor of Pharmacology of the University of
Southern California Schcol ,';f Medicine, in this proje-2t.- Collab-
orating with our Mr. Fred Strasser, Dr, Yang has recorded
cytological evidences cf injury following the use of anesthetics
and various other drugs pertinent to this project. A report of this
effort is in preparation.

H Morphological Studies

rhe important findings in this area have been in the field of
dental cytology and pathology, A study of the KB cell lino-, which
originated as a squamous cell tumor of the oral cavity, Is reported
in reference #2 This dealt with the membrane activity (zelosis)
of cells in relation to the nucleus and endoplasmic reticulum.

We have aided a second-year dental student, Mr, Larry Smith,
who had a fellowship last summer provided by the San Gabriel
Valley Dental Society, Mr. Smith was successful in the cultivation
of odontoblasts and has prepared an excellent series of cinemato-
graphic records of the activities of these cells, While t his work
is not yet ready for publication, it was presented at a major dental
meeting on May 21, 1963,

Using the k-,ow-how which was acquired in connection with our
studies on the eliect cf prGcaine with Dr. Yang with the use of
perfusion char.-ber technique, we have described the cytotathology
resulting from the application of procaine hydrochloride to human
gingival epithelial cells as well as to connective tissue elements
from dental pulp. The value of such work lies in the opportunity
to assess new local anesthetics d.veloped for dental surgery,

Y.11, Ditinv :ltat AOhon of Chemicals on Cell Organolds

Dr. Donald Rounds has continued to accumulate data on the effect
of Actinomycin on various cell lines in relation to the potentiation
of anti-tumor activity of this drug,

An observation that cells treated with the anti-cancer drug,
Actinomycin, survived for a longer period of time in complete
medium than when treated in a balanced salt solution led to a study
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of the combination of Actinomycin and adenine- containing compounds,
It was hoped that the results of such a study would leacd to a better
understanding of the mechanism of action of Actinomycin and, per-
haps, enhance the differential toxicity of the drug.

1t was fo'nd that adenine- containing compounds promoted sur-
vival of cell lines during a 48-hour treatment with 1 gamma/ml
Actinomycin P2, !*he compounds could be arranged in order of their
effectiveness, as follows: adenosine>AMP >ADP = FAD
riboflckvin?> ATP = adenine. Adenine and ATP had little effect on
suir;jvu.l Adenceine produced a two-fold survival in HeLa ceiis,
four-I.-Id in K8 cells and a five-fold increase in cells from conjunctiva
and hunan lung lines

The control rate of mitosis appeared to be maintained in the cell
lh.ec of nonmalignant origin (conjunctiva and lung) when Actinomycin
and t i6nesine were administered simultaneously, but this treatment
Lroduced a significant depression of the HeLa Lnd KS mitotic indices,

The effect of Actinomycin on the reduction of nucleolar mass was
not P~fczt,.d by the addition of adenosine, It was thought that adenoskne
sarvi%6 waq not mediated through an enhancement of RNA synthesis
Tha pr1v£nt.,n of mitochondrial fragmentation with adenosine suggests
that Oxlctation-phosphorylative pathways may be maintained. The lack
, y)r-4 nse to ATP treatment may be related t, differences in the
rate of membrane permeability of phosphorylated compounds, This
possibility is under Investigation,

IV. Wultiple Myeloma

Clinical colleagues have cbserved that multiple myeloma patients
with Bence Jones prctein patterns showing an elevation in the gamma
globulin region sustained relief from pain when treated wih cyclo-
leucine (NSC 1026), Elevations of other globulin peaks showed no
such association with pain reUsf. An attempt was made to establish
a test system which would yield quantitative data pertinent to this
observation-

Serum Irom patients having Eence Jones protein was collected
together with suitable Bence Jonef.-Iree sera from control patients,
Eagle's medium was reinforced *ao...0 per cent serum of both types
for ustu in the cultivation of dcrsal o t ganlia with the hupe of
determining whether or not any ar;.st of the regeneration of sensory
nerves might be influenced by the precence of the Bence Jones protein,
While only a few experiments have been performed, the results thus
far have been negative,

.. . ... 7_7 1,Te , .
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V Wcund Heairg

As stated in cur reEearch grant appaication dawed May 29, 1962.
Mr Joel Adams Is accumulating data fnr his Ph, D thesis in this
laboratcry Durlng the pap -few months Mr, Adams has perfected
his technique for clcning cell lines according to the original sugges-
tirn of T T. Puck, He has accumulated relatively large quantities
cf Hel't, cells and has worked out the pheno'lic extraction technique
for the isolation (1 DNA He has also demonstrated that such purified
DNA enters HeLa cells with the use of the acridine orange fluorescent
technique, His goal is to alter the genome of a cell line with respect
to some eas1ih dpiInable metabolic marker

Considerable aftention has been fccused on changes in the
character of cell populations as measured by marker chromosomes
For several years we have been following the behavior of a synovial
cell line derived from a patient with "degenerative arthritis " A
report on the chromosetnes of this line is given In the bibliogrophic
citation 1

Dr. M Roberts has received aid, in part, from this grant in
pursuii.g his studies cn anti- inflam matory agents It has been
possible to demonstrate that the factor which had therapeutic possi.,
bilitles was contained in a water insoluble fraction of liver Beyond
this:, it was established that not only organic but inorganic selenium
might be responsible for the anti-inflammatory effect which could
be measured with experimentally produced gran.ma pouches, These
results appear in references 3 and 4

From the cytclogical point of view, the effect of selenium is being
ex ,mined with a variety of techniques. It has been found, with the
use c-f the Coulter cell counter, that between 5 and 10 ganma per
milliliter of sodium selenfie all cells die wfthin 72 hours. Emploing
a larger dose (100 gamma) but for a period of only five hours,
cinem.tographic stidles have revealed progressive changes in the
mitochondria extending from a beaded appearance to the formation
of numerous large vesicles. Using a Beckman Spinco physiological
gas analyzer, we are attempting to correlate selenium injury to
mitochondria with a temporar7 Increase in oxygen consumption,

A very important new chapter for experimental studies has been
opened with the use of the technique of trypsinizinG hollow ,qrgans
so as to disaggregate their lining cells, The paper by Pomerat and
Slick deals with the behavior ol endothel.al cells collected from the
rabbit acrta, while Dr, Carlo Valent!, who worked in hs aboratory
for some three mcnths, received support, in part, from this grant
In the preparation of a study dealing with the epithelial cells from

all',



the female reproductive tract harvested as a result (If introduct ig
trypsin In the cavity of various organs from this system (see r~fs 5
and?7) It has -Keen suggested it) these papers that there is an
important cppci'tunity for the analysis of tissue repair with th'e h~e of
this method. The cavAoy of all hollow oegans, particularly those'
obtained as surgical specimens, can provide rzp'thelWa cells whcse $

;)ehavior can be ft~lowed with in vitro techniques. Suggestions
have been made for future work directed at the elucidation of rep trative,
endocrine control and neoplastic mechanisms

Dr Jose' SirnZ'ca who Is~ ConsAIMant In the Curry Cabral Hosplal,
Medico des H. C L In Lisbon, Portugal~ studied wit h us for a
periodI of seven monbs as a fellow of the Fundagab Calouste Gulbenkian
After )earning basic tissue culture methods, he directed his attention
at the mechanism cf action of tetanus toxin on living cells. He en-
countered two majo'r difficulties in obtaining: (1) preservative-free
toxin of sufficlee. strength, and (2) toxin which did not contalin spores.
The removal of spores from test material with various filters proved
difficult, but the obstacle was overcome wi'th hMgh speedce"In
On the positive side, he was rewarded with the preparation of extra-
ordinary time-!Lpse cine records showing the Ingestion and subsequent
fate of tetanus spores by cells. Unfortunately, this work has not yet
been brought to a pliblishable stage, but it is hoped that this goal will
be inet In the near future

A publication which hazl bejen reported in our prev~ous renewal
as "in press" !bas been published (lterzi 6). This study, calling atten-
tion to cytological factrrs involved In Injury and repair follbowing
staphylococcus toxin and antiserum, provoked very considerable
interest. We have accumulated more than 300 reprint requests for
thL6 publication,
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