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Studles on the effect of anesthetics on clu'sters of h.uman tracheal
epithelial cells have been extended to lesicns in the intracellular environ-
ment. Considerable progress has been made in the cultivation of cells
from dental pulp and membrane behavior of the KB cell line, Adaitional
{acts have been accumulated regarding the mechanism of Actinomycin on
mitosis. The anti-inflammatory properties of a water Insoluble liver
extract as well as organic and {norganic selenium have been studied with
experime*xtally produced granuloma pouches. -

Naw attacks have been made in the study of injury and repair follow-
ing the treatment of cells with staphyloceccus and tetanus toxins. Efforts
to demonstrate a possible relation between Bence Jones protein and neural
mechanisms thus fir have not been successlul

The éultivation of endothelial cells and of epithelial systems from the
lining of the female reproductive system following their disaggregation
with tryein has led to two publications which point the way for further
explorations in the physlology of cardlovascula.r structures and of all
hollow organs.

|

Note: Coples of this report are filed with the Armed Services Technicas
Information Agency, Arlingion Hall Station, Arlington 12, Virginia,
and may be obtained from that agency by qualified investigators
working under Government contract.




I. Mechanism cf Anesthegia

We were vory fortunate in having interested Dr. Willlam C.
Yang, Associatc Professeor of Pharmacolegy cf the University of
Southern Callfornia Scheol of Madicine, in this project. Collat~
oraring with our Mr. Fred Strasser, Dr. Yang has recorded
cytological evidences of injury following the use of anesthetics
and various other drugs pertinent to this projec:. A report of this
effort is {n preparation.

O Morphological Studies

The fmportant findings in this area have been in the field of
dental cytology and pathology. A study of the KB cell line;, which
originated as a squamous cell tumor cf the oral cavity, is reported
in reference #2. This dealt with the membrane activity (zelosis)
of cells in relation to the nucleus and endoplasmic reticulums.

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

Using the ksw-how which was acquired in coanection with cur
studies on the e’/fect cf prccaine with Dr. Yang with the use of
perfusion char~ber technique, we have described the cytopathology
resulting from the application of procaine hydrochloride te human
gingival epithelial cells as well as to connective tissue elements
from dental pulp, Tke value of such work lies in the opportunity
to assess new local anesthetics develeped for dental surgery.

1, Dittavantial Action of Chemicals on Cell Organoids

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 solutfon led to a study
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of the combination of Actinomycin and adenine-containing compcunds.
It was hcpad that the resulis of such a study would lead to a better
understanding of the mechanism of action of Actinomycin and, per-
haps, enhance the differential toxicity of the drug. .

It was fo.nd that adenine-centalning compounds premotead sur-
vival of cell lines during a 48-hour treatment with 1 gamma/ml
Actinomycin P2, rthe compounds could be arranged in order of thelr
effectiveness, as follows: adenosine > AMP DADP = FAD =
riboflavin) ATP = adenine. Adenine and ATP had little effect on
survival  Adenceine produced a two-fold survival in HeLa celis,
four-i-1d in KB cells and a five-fnld increase in cells from conjunctiva
and hu.aan lung lines. '

The contrel rate of mitosis appeared to be maintained in the cell
li.es of nonmalignant origin {conjunctiva and lung) when Actinomycin
and udencsine were administered simultaneously, but this treatment
iroduced a significant depression of the HeLa und KB mitotic indices.,

The effect of Actinomycin on the reduction of nucleolar mass was
not 2223t xd by the addition of adencsine, R was thought that adenosine
Burvivii war not mediated through an enhancement of RNA synthesis.
Thea pre¢:mt.on of mitochondrial fragmentation with adencsine suggests
that oxidution-phosphorylative pathways may be maintained. The lack
of ragoonse to ATP treatment may be related ¢t differences in the
rate of membrane permeability of phosphorylated compounds. This
possibility is under investigation.

IV, Multiple Myeloma

Ciintcal colleagues have cbgerved that multiple myeloma patients
with Bence Jones prctein patterns showing an elevation in the gamma
globulin region sustained relief from pain whez treated wiih cyclo-
leucine (NSC 1028). Elevatioas of other glebulin peaks showed no

- such association with pain relief. An attempt was made to establish

a test gystem which would yleld quantitative data pertinent to this
observation.

Serum Irom patients having Eence Jones protein was collected
together with suitable Bence Jonee-'ree sera from control patients.
Eagle's medium was reinforced w.i: 10 per cent serum of both types
for use in the cultivation of dersal roct ganlia with the hope of -
determining whether or not any aspz2t of the regeneratfon of sensory
nerves might be infiuenced by the precence of tae Bence Jones protein.
While only a few experiments have been performed, the results thus
far aave been riegative, '
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V  Wcund Healing

As stated in cur recearch grant application dared May 29, 196%.
Mr Jcel Adams is accumwlating data for his Ph. D thesis in this
laboratery. During the past few months Mr, Adams has perfected
his technique for clening cell lines according to the original sugges-
tirnof T. T. Puck. He has accumulated relatively large quantities
of Hel s cells and has worked out the phenclic extraction technigue
for the isnlativin «f DNA  He has also demonstrated that such purified
DNA enters Hela cells with the use of the acridine crange flucrescent
technique. His goal is to alter the genome of a cell line with respect
to soma easily definable metabolic marker.

Censiderable atiention has been fccused on changes in the
character of cell pepulaticns as measured by marker chromosames
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 chromoscmes of this line is given in the bibliogrophic

ritation 1

Dr. M Roberts has received aid, in part, from this grant in
pursuil.g his studies cn anti-inflammatory agents. It has heen
possible to demonstrate that the facter which had therapeutic possi.
bilities was contained in a water insoluble {raction of liver Beycnd
thig. it was established that nct only organic but incrganic selenium
might be responsible for the anti-inflammatcry effect which could
be measured with experimentally produced granuloma pouches. These
regsults appear in references 3 and 4.

From the cytclogical peint of view, the effect of selenium 1s being
exnmined with a varfety of techniques. R has been found, with the
use f the Coulter csll counter, that between 5 and 10 gamma per
milliliter of sodium seleniie all cells die within 72 hours. E£mplo;ing
a larger dose (100 gamma) but for a peried of only five hours,
cinemeatographic studies have revealed progressive changes in the
mitochondria extending from a beaded appearance to the fermation
nf numerous large vesicles. Using a Beckman Spinco physiological
gas analyzer, we are attempting to correlate selenfum injury to
mitochondria with a temporary increase in oxygen consumption,

A very Important new chapter for experimental studies has been
opened with the use cf the technique of trypsinizing hollow nrgans
BG as to disaggregate their lining cells, The paper by Pomera# and
Slick deals with the behavior of endcthelial cells collected from the
rabbit acrta, while Dr. Carlo Valent!, who worked in this laberatory
for some three mcnths; received support, in part, from this grant
in the preparation of a study dealing with the epithelial celis from




the female reproductive tract harvested as a result of introduciig
trypsin in the cavity of varjous organs from this system (seer>fs 5
and 7) It has been suggested in these papers that there is an
impcrtant cpportunity for the analysis of tissue repair with the e of
this method The caviy of all hollow osgans, particularly thos:
obtained ag surgical specimens. can provide epitheilal cells whese '
behavicr can be fvilowed with in vitro techniques. Suggestions

have been made for future work directed at the elucidation of rep wrative,
endocrine control and necplastic mechanisms

Dr Jose SimGes, who is Consultant in the Curry Cabral Hospiial,
Medico des H.C L | in Lisbon, Portugal, studied with us for a
pertud of seven menihs 2s a fellow of the Fundag@s Calouste Gulbenkian.
After Jearning basic tissue culture metheds, he directed his attention
at the mechanism cf acticn of tetanus toxin cn living cells. He er-
countered two major difficulties in obtaining: (1) preservative-free
toxin of sufficlent strength, and (2) texin which did not centain spores.
The removal of spcres from test material with various filters proved
difficult, but the obstacle was cvercome with high speed centrifugation,
On the positive side, he was rewarded with the preparation of extra-
ordinary time- 1 pse cine records showing the ingestion and subsequent
fate of tetanus speres by cells, Unfortunately, this work has not yet
been brought to a publishable stage, but it is hoped that this goal will
be met in the near future :

A publication which ha:d baen reperted in our previous renewal
ae "in press" has been publshad (itern 6). This study, calling atten-
tion to cytological factrrs involved fn injury and repair following
stapbylococcus toxin and antiserum, provoked very considerable
interest. We have accumulated more than 300 reprint requests for
thi, publication.




REFERENCES

Awa, A T Setocand C M. Pomerat: A preliminary note on
the chromosomes of the McCoy simovial cell line cultivated
in vitre Jeur Fac Sci , Hokkaido Unlv., Ser. VI, Zcol.
15: 43-50, Decamber 1962,

Rose G G. M CaticniandC M Pomerai: Observailons cn
oral tumors tn viire I Zelcsis versus the nucleus and
endoplasmic retfeufum in strain KB. J Dental Res. 42:
38.53, Jan -Feb. 1963

Roberts, M : Anti-inflammation Studies. I Anii-inflammatory
properties of liver fractions Toxice! and App! Pharmace!
{in press)

Rcberts, M.: Anti-inflammation Studles @I Aati inflammalory
properties of selenlum Toxicol and App!. Pharmacel
{in press)

Pcmerat, C. M. and W C. Slick:  Isolaticn and grewth of
endothelial cells in tissue culture Naturs {in press)

Feiton, H. and C. M Pcmerat: Antigen-antibody reactions in

ralatinn tn n!nr(ﬂﬁpq{q T Cel} Ir\h'v-v and :-u.-__i"‘ ::::;;“;—‘a

smhylococcus toxin and antiserum Exper Cell Res
27: 280-291, 1962

Valenti, C : Harvesting and culture cf epithelial cells from
bollow organs cf the female repioductive system. Zeit f.
Zellfersch {in press)




DISTI.IBUTION LIST

U. S Army Medical Research & Devmopmenfc Cnmmand

Arme~d Services Technical Information Agency

4 copies  Commanding General
Room 2537 Main Navy Building
Washingten 25 D C
10 copies
Arlington [fal! Siation
Aribrgren 12 Verginia
1 copv Commandiog,

US AMEDSE (( r“hat Development Grnup
B"mke Army Medical Center
1t Sam Houston, Texas

Director

Walter Reed Army Institute cf Research

Valter Reed Army Medical Center
Washingtcn 12, D C

Commanding Officer

US Army Surgical Research Uait
Brocke Army Medical Center
Fort Sam Houston, Texas

Dr W A Altemeier
University of Cincinnati
Cincinnati Ohio

Dr. Curiis P Artz
Uriversity cf Mississippt
Scherl of Madicine
Jackson, Missisaipt

Dr. Frankiin L. Ashley
University of Califcrnia
Medical Center

Los Angeles 24 Culifornia

Dr. Domingo Aviado
Univeraity ¢f Pennsylvania
Philade!phia, Pennayivania

Dr. Truman Blocker
University ¢f Texas Madical Branch
Galveston, Texas

Dr. Oliver Cope
Massachusetts General Hospital
Boston 14, Massachusetts

Dr Gustave J Dammin
Harvard Medical Schcol
25 Shatruck Strem

Busgton 15, Massachusetts

Dr. Warren H. Dennis
T!n|no~c49v of Loyisriile Schanl of Medicine

101 West Chos nut Sireet
Loutaviite 2. Kentucky

Dr Frank Gienn
Cornel) University
Medical Ccllege

New York 21, New Ycrk

Dr. McChesney (0 - talt
Universt v of 1 ov a3
Knoxvili> Tennrgsgee

Dr. James D Hardy
University cf Mississippl
Jacksen, Mississipp!t

Dr. Jehn M. Howard
Hahnemann Medical College
230 North Brcad Street
Philadelphia 2, Pennsylvania

Dr. Charles A Hubay
VWestern Reserve University
2085 Adelbert Read
Cleveland, Ohic

Dr, Willtam T. Ham_ Jr.
Medical College of Virginia
1200 E. Brcad Street

Richmoad 18, Virginia




