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The labdoratory of Xxperimental Oncology is a Section of
the National Cancsr Institute and & labdoratory of the University of
witoml Bekool of Medioine. It was detafled from the Natiomal
Cancer Institute to the University of California in January 1947,
for oooponnu olinicel and laboratory investigations on noopluue-
diseases. The min finanoial support is derived directly from the
National Cancer Intituc’. and supplesented by funds from the
University of California, which also furnishes the essential
professional consultations and colladoration by various members of
the Faculty of the School of Nediocine. The Laboratory is housed in
the laguns Honda Hoxe, by arrangemeut batwesn the Uhtnnny of
California and the Dopartpnt of Public Bealth of San Francisco. In
1953, 11:_1- scheduled to move to its new quarters at the Noffitt
Hospital, now undsr construction at the Medical Center of the
University of California.

The major objective of the Laboratory in alinical ressarch
in cancer, With the cancer patient as the fooal p.oint of investigation,
the work is orieanted along four broad upproachest {1) Experimental
therapy, providing clinical material for cther studies as well eas
poraitting ewmluation of suoh proocsdures on neoplastic diseases;

{2) Physiology, particularly heratologic physiology of patisnts with
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neoplastic diseames; {3) Biocho:uatry. parucmrly specific
blochuuoal reactions and redicactive tracer ltmnea ‘on cancer :
" patients, and {(4) The study of protein fractions of cancer and normel
tissues of human and animal orisin; utilizing physicochemical snd
{mmunochemical techniques.
Reference is made to the Annm Reports of the I_Abontoxy
" of Experissutel Onoology for 2947-48, 1948-49 and 1949-B0, whtoh
present the adatnietrative and :om:vh‘don;omptl during the first
s three yesars of activity, The personnsl, finances, physical tacuiue.s
‘ ;‘ and equipment remain at approximtely the same levels as in 1949-50,
- A major adainistrative modification 1s entailed n.thn transfer of
the support of the research ward from National Oancer Institute
Grent C-396 t0 a contxact basis yom:: the Nationsl Cancer Institute
uﬁ the University of California, schoduled to becoms effsctive
July 1, 1981, _
The present steff of the Laborstory numbers Bl. Of theeso,
13 are of professional nnk and are listed in Addendum I. The list
algo includes the nnbon' of the active consulting and the
collaborating staff from the Faculty of the University of Califomia
School of Mediocine.
The olinical work in terms of patients seen and studied
at tho_uborgtou eince the opening of the rosearch ward on

July 6, 1948, i{s summarized in Addentun II.
The publications of the staff sinoe the inception of the

laboratory are listed in Addendun III.
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The primery rﬁearch achisvenents of the Labdoretory of
Experimental Oncology during the past year include the following:

1. Discovery of the importance of the lung in the
physiologio dynemios of leukocytes in man, and the demonstration
of the importance pf the lesukooyte removal swchanisns in leukemia,

8, Deaonstratiocn by new artoriognphy msthods of the
inorsased vascular aupply of tumors in man, end the application of
the findipg to diagnosis, treatment and physiologic studies.

3. Appraical of uvml chemotherapeutic lsentc in cancer
in man, with negative results, and the study of a patient with
Aslanose in whom the hypopbysis was remcved surgicslly.

4. Derlopmnt of aoourate quantitative methods for the
preperation of atable radic-iodated proteins, and their use in
lsboratory and olinicel studies. '

8. Development of & new mioro-speotrophotometric method

for measuring the state of titration of thé aoidic and basic groups

of nﬁclelc acids,
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' Mioi.ogo dypacics of leukooytes in vivo in man.

+; A major research achisvement has besn mde in a serios of
investigations by @ team headed by Dr. H. R. Bierman, and tnoluding
Drs. X, B, Kelly, No L. Petrakis of the lLadoretory and Drs. R. L.
m. Jre. tnd R. Oilfillan of the Division of Su..rgery.‘ The studien
becans possibdble throu;h -the sugcessful dsvelopment of seversl '
aiffioult, imaginative olinical techniques. These inolude the
tatra-arterial catheterization of various visgera in man, shich has
now besn performed on over 110 patients; the urtory-to-ixhry
coatinuous cross transfusion of up to 150 ntez;a of dlood, achieved
apon 12 oceguim'xl‘. and the oapnulation and drainage of the thoracic
duet in man, with subsequent closurs, in three pstients. The xupid
fmmlan of large amounts of leukenia and non-lsukemio leukooytes,
Gombioed with simultanecus venous and arterial catheterization, hae
allowed the study of the fate of lsukooytes in the ciroulation of
the lung, spleen and liver, gastro-intestinal traoct and the kidney,
The £indings on rapid semplings of tlood under normm} conditions and
usder oonditione of physiclogic and phnrmoblugic stress have cast
new 1ight on the physiologic apd pathologic dynamics of white blood
cells in man.

1. It has been established that a mechanies for remowal

of leukooytes froa the circulstion resides within the pulmooary

oiroulation, Infusion of whits.blood cells o_t lsukemio Or norma)
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origin into veins fails to rsies the white blood count in the brechis)
artery although such cells can be recovered from the right ventriols, °
The fate of the leukooytes in the lungs 1 not known at present.
White blood cells jntroduced into the femomml artery can be recoversd
in the femorel vein, indicating that this ramoval does not cocur in
capillary beds generally. In cross-transfusion stulies, 1% wos found
that the luogs of nou-leukemic patimts can remove almost ell the
tranafusud leukooytes, whereas the lungs of leukemics who have
elevated or normal peripheral counts are relatively ineffective in

the removal of white cells. A patient with sub-lenkemie lsuksmin,
hnmor; reeyved traprfused lsukoeytos continuously for 26 hours

at the highest rats ohserved.

It has boen established, therefore, that one of the festors
involvod in the high periphersl bdlood counﬁ of fraskly lenkemi?
pationts ies somd unknown defioiency inm, or the saturation of, t;:o
function of the pulmonary leukocyte reroval mechanism, The finding
bs2 po esteblished bdearing at present upon ths pathogenesis amspects
of the dsnu, although postuletions in that rega‘ﬂ are posaidle
and feasible of experimental .appronches, -

2. TYour transfusions of myclold leukeais dlood into the
cslinc axis on non-leukemic patients have shown that most of such
cells are recoversd in the right vontriole, whereas practically no
oells are found ;n'tho bdlood of the brachial artery., Tbus, the

splesn and liver, through which snch colla oirculated, were relatively

——m T e e o
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,‘ lems officient than the lnnge in resoving the cells from the
circulation. The obssrvations cust serious question on the presumed
uporean€ role of the >sp17nn in releasiog and in discharging white F
blood ¢ells, and egain emphasize the importance of the lungs in this
dynanic equilibrium, )

3. Approximately 70 per oent of the lymphoeytes of the
peripheral blgod are said to enter the oirculation through the
- thorseic duot, It was desired to ascertain whether thii delivery site
of lymphocytes was inoreased in leukemia. Thoracio duct ivmph was
sollected wtthi/n half-hour after death in five leukemio and rive
non-leukenic patients with neoplastic dzsegu. Regardless of \he
-peripheral lymphocyte or grannlocyts covat, t;he lynphwyfo count .p
the thoracic duct lymph has been consistently within tho noxsal rang.
of 5,000 to 20,000 per eza, The thoraoic duot in two patiente with
lyaphatic leukemia and one with multiple mlom was surgically
1solated and cannulsted. The lymphocyts count of the lymph was
anormal, and the Arainege of lyamph fluid for up to 10 daye 414 not
alter significantly the lymphooyte count of tho' peripherel blood.
The patients were of course maintained f.brouowu't withh whole blood
and plasma transfusions. This information indicetes that lymphooytes
in lymphatio loukamie 40 fot gain access to the bdlood in inoreased

nushers through the thoraoid duct,
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4, Administration of histomine intrsvenonsly is sssnciated
with a prompt dsoreaso in the circulating leukccytes. Dy
catheterization of both right and left veutricles or sorta in nou-
leukamic patisnts this leukopenia was shown to de caused by i-emoml
of grenulocytes cells within ten saconds, the removal being Lirst
manifested in the artorial blood which hes passed through the
pulmonary oireulation. In leukemic patients, the rapid intravencus
.i.njeotioa of histamine flilod to decreass the white ‘count, although
this could bs achisved by the constant drip of histamine over a
thres-hour period. These studios suggest that histamine masy be
involved in the pulsonery leukocyte romoval uchanien.‘

8. The catheterization sampling tochnmique of doth right
and left ventricles during the Valealva msneuver (forced holding of
broath at ipspiration) has shown a consistent and significant deorcass
in the peripheral leukocyts lovel due to removal of cells within the
pulmonary eirculetion. With ul;au of the Valsalva there is a
prompt incrosse of loukooytes fram the lungs into the ciroulation
well above the original level. Other reapiuéory movementd influencs
the number of circulating leukooytes, indicating 2n obMd~tlw of

leukocytes into and from the pulmopary circulation.

P00
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[ 8 :I'our paucntl with aubls.zkemio lympbotio leukemia ware
used as recipients to ntudy the length of mn-vim ot widts blood
"ealls in the eirculeting vlood. In two instances leukenic myolocyted
showod & cell-survivel of 98 hours. In the other two ocases,
non~)eukemio gra.nulucytea\ur. found to have a cell-survival time of
_apprcximtely 24 hours. (tho results maioato that leukemio ryclcoyter
survive loenger in the periphoral oirculation thanr.do normal granulosyias.
. ‘These uvoatlgn;xonl have already addod fundamontal
knowlodgs and have reuaotrlvn;any old and srparsatly w_ou-ectnbuaned
concerts in several aspocts of the normal end abnorﬁal phyeiclogy of
leunkocytes. Proper rsco@_&tton by the Rational Inntitutes of Haolth
of these importent studies, now appearing in full in the liternture,
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Blood supply of tumors in man.

The afferent artery to a tumor rspresents one point of '
attack upon the neoplastio growth. Techniqies have been 'devued by
- 'Dr. He R, Bierman, in collaboration with Dro. R. L. Byron, Jr.
and K. H. Koelly, to enter arteries leadinz to spscific viscera by
{ntroducing and psssing special radicpaque catheters from tao.bra'chlul
and femoral arteriss. The celisc axis, hepatic értary. epleaioc,
renal or smaller branchees can thus be entered and the bdlood supply

of the organs vioualizsed by means of artoriograms with the vee of

£
'

radiopaque sudbstances,
o 'S.'ho hlood -upply or primry and mtactaue tumors in nan
T i SR a i e oy SRR R

_ 'nu tmutm
of m“tatic cutancous lesiocne ﬁ incressed over surrounding or

oouperable arsas. In ten paf.iones. thers was arterialization of
thes venous blood from tunbn. with the production of arterial-venous
shunts. In ceses exhibiting ebnormal arteriogreans found to be
characteristic or naoplesas (tumr stains, increased vescular bed,, i
diatoruon of larger vessels) nitrogen mustard in dosee of up to

2.5 mg. per kg. body waight was administered through the cathster

to the lasion., More recently trimsthylene melamino and B, marcascens

polysaccharide heve bean employsd.
Over 100 patients with far-odvencod neoplastic disease with
_vuceml involvement han' been so treated. Complicetions in the

earlier cases, coneisting of damage to arteries at poeint of entry,

| I'I,D',ll,_llZ - |
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' blesding end huup‘;osia, which ocourred tu 25 per cent of the
patients, have been reduoad to under 10 per cent by avoiding the uase
of the carotid nrterlea and patients over 60 yeara of age.

In lpprozimtgly 28 per cent of the treated cases, definite
objective effects of pnijtul regression of tumor growth and temporary
improvement in the pnuo;;_t'o condition have beon achieved, There is
less effect upon the hem;opoiotie systan whea HFp 18 administored
into vueo,ral. arteries thﬂ when comparable doees are given
intravenously. 1In Rodgkin's disease with sxtensive involvement of
the liver, jaundice and h;perpnoxﬁ, HNg into the hepatic artery
cauges dramatic fall in temperature in patienta demonstratsd not 't.o
have responded to similar intravenous doses of HRp. Unfortunately the
beneficial effect s trensient. In contrast, patients with metastatic
carcinoms of the liver to whom m«a is administered into the hepatic
artery often damonstrate a hyperpyrexia laeting sevemsl days.

The therapeutic implioatioms of the procedures are of
secondary importance in comparison to the contributions m@ to the
general prodlea of the anatomy and physiology of the vascular supply
of tumors. Tha techniques donlopod also allowsd the study of whito
blood cell physiclogy resorded in a preuoua ssotion, and can rurthor
be extended to biochemical studise of blood comnstituents leading %o
and away {rom an ares involved by neoplastic growth, Full reports of

the procedure and the resulis ars now bsing recorded in the literature.

Lrouyd
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' Experimental therepy of neéglaatio disease in man.

1. During the rest yur, surveys of clinicel expsrisnce
on the length of survival and effects of various therapy have bsen
made for several nooplastic diseases of man, including woiogenmu
leukexia apd acute leukemia in childred, Sucﬁ surveys, based upon
cliniosl asterial made available at the University of Californis
Hospital, establish moro adequate beselines for thes eventual
comparison of results with newer therapeutic procedures.

Since January 1951, a review has been undertaken by
Drs. M. B, Shimkin and E. Lucia of all cancors of the breast seen
at the Univarsity Hoopital from 1918 to 19486, The follow-up of the
ratients has been over 99 per cent Que to the efforts of the Division
of aufgm. and allows a comprehemsive study of survivel and effeots
of surgery and radiation in these cases.

2. The chcﬂhenw program of the laboratory has deen
limited by the hck. of regular sources from which oompounds deamed
worthy of elinical trial on the b;ala of observations on animel tumors.
Recent oollaboration with Drs. D. M. Greenberg ond K, ll.. Gal of the
Divieion of Biochemistry bas furnished two malononitrile derivatives
which sbowed partial inhibition of growth of trensplantable sammary

tumors in mice. Dr. Arthur Furst, of the University of San Francisco,
hes also furnished us with a number of ethylene imins compounds as

»911 as p~hydroxypropiophencns and p-bydroxyoinnamic acid, the latter

Lliguut
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& tryptophans inkibitor, but these have not besn sssayed in animls,
The major chemotherapeutio materials which have desn tried
at the Ladoratory iidclude: ) o
8, Nitrogen mustard (methyl-bin(bota ohlorouthyl)
min® BCL).,,ve0vveeaasasnaess BPProximately 170 pationta
b, Triethylene melamine (trisethylens imino-s-
STEIAZING) . i nssecritoacctccrnonnsasassnicacsss 30 patiante
6. Cortisops and/Or ACTH..,.cceeeccssecsossceanse B3 patisnts
2. Estrogens or androgONd....c.c.recsccsncsnsscns 1B pafiontpa
¢. Aminopterin o> methopterin..cecceciccecscsans ® paltents
f. lMunobenzyl ethor of hydroquinon®..cescisecccees 8 patiants
g+ Gusnezolo (e 'ne-triasolo pyrimidine)........ 10 patients
i he Bon24midnZolO@sciccrcessciccccccssnsrsnsssoens’ O patients
) ) 1. Qlymtn'plin...u............................ B8 patients
f J. Malaponitrile (B.nitro furanal malononitrile) 4 patiente
The experiencss with tristhyleno molamine heve been
prepared for publicetion, and the xesulte indicate that this.agent has
s use in the mmsemu;e of soma cases of Hodgkin'e discass and
lysphatic leukemia, It probably has no edvantsges over ENp other
than greatly reduced smetic and nausea effscts, but has a narrower
chamothsrapeutie index, The remissions ars of short durntion, and no
evidendcs 19 available that {¢ prolongs survival of the patients.
Cortisone and AGIN bave been used in alternating courses of
approximately 10 days each, with tea-day reat periods between the
oourses, Hematologic eand nnntéal remissions of tho dissase have
been cbssrved in childhood leukomia and in cne cass of mopcoytie
loukenla. Treatnent of relapses following tonpoxgry renisstions,
however, have resulted in little or no responses, and the total lmsogth

of survival has not bsea prolonged. The data are being prepared for

pudlication. -

. 170445
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Bonzimidazole has been tried on rive patienta without

coniistent effects. (luanazolo was given orally to six and parenterally .

to four patfenta. All of the latter Aevclopsd a gemeralized ekin
eruption which was pot affected by nicotinin maid,
Eight patisats with melenoma received o>ml.1y up to 1,470

grams of monobsnzyl ethor of hydroquinone, em inhibitor of malantn

formation. No definite effects wers ohrsrved, except that ono patiang

ho oxcroted melanin in the urine before and after thernpy failed to
show molacin in thoe urine while on the drng,

The experiencs with S-pitro-furenal malononitrile hna tesn
negative, other than to indicate that no toxio affeots other than
Jocal pain develop follcorisg intramuscvlar irjeotion of up to BOC mg
of the egent in sosame o) per day. MNe definlte effoots on tho tumnr
bave besn obsarved in four patients treatod with this agont,

.3, Ons of the sorious problams in the mamsgomsnt of
leuremias and lymphomns s hemorrhagio dist-h_eata. Toluid;no blue*
has been uced on 21 such pstients, with ioconctant and unimprogeive
effecte on tho hemorrhagic tendency. Receontly eontinus) intravencus
drip of ﬁiatm.ne. in doses of up to 1.5 mg. por day, has been tried
o the baoia of observations of low blood histamine in aoute or
terminzl myelozenous leukesds and of snoressad coagulability cf blood

following intruvancus histamine adminietration. Deoreasss in:

LE104Ub
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" lsukocyte oount with transient cessation of bleeding heve been

suggestivs, but tho present dats are insufficient. 0n the dasis of
information extended by Dr. k., lorenz, a series has deean slarted on
the use of intrevenous injestion of mormal bone marrow in hemorrhagich
exacerbations of leuksmia. ‘

4, &tuldy continues of tho role of the pituitary on the
growth of sertain nesoplesms in man., It was ahmﬁ that the normal
adult pxt;utuy is resistent to X-rediation in dosss up to 10,000 r
Aelivered to the gland. Ou Jamuary 25, 1951, Dr. B. B. Boldrey
successfully removed the pituitary glend in a 38-ysar~old male with
matastatio mslanomes. The patient survived for nine weokas, expiring
from widely dissemipnated neoplasm, During this pericd, there wae
marked effect upon the basal metabalioc rato, pmgaln--bonnd ferun
foiine, 17-kotosteroid excretion in tho urine and insulin eensitivity.
Autopsy revoaled that only a microscoplo x_-i.dga ‘of adsnohypophyecel
cells was laft in the sslla, the surgical rewoval being at least
99 per cent complste. }No 'retardaupn in the growth of tho me)anoma

was poted-

1170441 | o
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" Blochemical effects of v_xbcrﬁi_gontal thererv.

e

Among the limiting feotors in determining the effects cf
various experimental therapeuti¢ procedures in human neoplastic
8iseage are the high degree of subjegtive biss which may bs introdnv:d
by the patient as well aab the physician, and the lack of adequate
objective measures by which to judge and to quantitate offnnts on
the tnmor and the genoral cond;tion of the patient.

Two inveetigations, one on the gsneral-sffoot level, and
tho other o3 the ecellular levsl, ars deluz pursued with the hops of
eotablishing on snimrals additional procaduress which gay dbe onplis2
to the ervaiuation of the clinjcal status of prtients and of the
necplass.

ls Dr. B, Shocter, working at th~z Nava} Fudisloglenl
Defense Ladoratory, ie continuing studier on ths effect of radiaticn
snd other stimli on the oulthydryl content of plasm,

A delnyed decrease in the sulfbydey? content of rat placma
ccours after totsl body x-imﬂiration, or following the admtnietration
of niirogen mu&tard and tristhylaps meleanin~, Following surgery, oz
the cther band, ths sulfhydryl content of plasun falls mors mplal'yo
The decrease in plasma oulrttyd.;yl levels appenre to ba relatsd ta
tiepue yepair following injury.

Praliminar?' exrariments have indioetsd that a lasesr foll

in plaemn edThy_rrl lovols occurs after adrenmloctomy of rato than

1170448 A
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being ct.nm to d-tonmn the otﬂct of various udronot.ropu
-tcﬂni. mmuu ACTH, cmuou. dotwooruooatorm. ua
adrenal omzul Cnnct on the mmm -1evels of nonn{l.. -
sdrenalectontsed M ohn-opontd nu. G S
S S Dr. l. L. Potnno 1a sonducting ncrophota.trio
hirtochemtosl studiss ca bbe uohm- of mitotio ishibition by
various ohmthonpouue uonu. ‘Studies have been made with the
Foulgen and methyl grees stains qu the desoxyribonucleic acid (DMA).
content of strain A mouse lyaphoma before and after treatment with
nitrogen nmrd and eclebieines:tIt has been found that a thirty
per cent decrease in methyl mn staining resulted in 18 honn!.n
tuscrs trested with 1D, dosss ot nitrogen musterd.’ No effess was

.

found {n Peulgen staining suggesting that the primary offect of

nitrogen mustard 1s on the mn‘ of polymerisatich of DA, .
These findings are being applied to other laontl iu

noo. as '011 as to bone marrow apd tumor oells froa plttonta with

Sies

nnopluuo aiseane. e
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Imeunochemical studies of tissue proteinsa.

One of the chief cbjectives of the Laboratory is to

iy

investigate protein constituents of normal end of neoplastic tisaue,

Py ey

particularly of humen origin, with the pouibuity thet specific

protein components uniqus for certain tumor tissuss may be found.

Exphasis has been placed upon inounochenical and physicocheaical
methods for charscterising and distinguishing mch conponents,
' Drs. L. R. Melgher and J. Shack have studiod a pumber of
tissve protein frsotions by chemioal and fmmunologioal methods,
It was considered desiradle to saperste the tissuss ipto eoludble
and partiounlate fractions and then to study eachk fraction.
The soluble cytoplasmio proteins of a sumter of normal and

ralignant tissues of humpn and animal origin wers investigated irst.

M WEBECIPERAT S N By

Elegtrophoretie amlyou' yielded complex patterns in every case:
no electrophoretio opmpononh unique to mmlignant tisesue have thue
fay been detested. Ths patterns all showed copsiderabls quantities
of a protein elestrophoretically indiatinguishable from serum aldumin.
Detomminaticns of hemoglodin indioate that; ll’Jl"--of this slbumin
componant is 25t derived from conteminating blood dut from either
the eztracelluler fluid or the osll 1tself.

After utigo_n_xo_ umlynl;, 4t was found that the soluble

aytoplasric protein fruotion 'l.l not suitedble for imemunclogic comperison

between various tissues. Crose reactions were noted whan ‘antibodies

F110450

¢

|

3



1704351

1 .
i S
. e o .o
-&-!, i o
19

against this oall freation nl‘cemparod with ném and various tiscues.
This was Tound to de due partly to the preaenq; of serum albumin in
all tissue fraotions 80 prepared. Aldumin wna' detoctead by both
slectrophoretic and ummwhm@ goans {using rabdit anti humn
albumin quantitativaely) in all tissue "solubles® studied which
included tumor and normal tissues. -

Kith this experience it was then oonsidered that apother -

- ‘fraction of the cell should be investigated and this fraction should

have reproducibls physicochemical charactorietics. Guinee pig liver \\'
oell mitochondria were prepared by tha method of Hogeboom and
Schneider. A eolubls protein was obtained froh these particulates.
The ruulflng yreparation -hn bsen made pursrour timss with
olsoctrophoretis pattorns that are nearly identioml. This materisl
contained ao discerniltle serum albumin. It induoes antidody formation
in nbbul.v It 12 a botmﬁnoun material both by slestrophorstic
end mwnochemtgal eriteria '!;uch Teacts nogligibly with guinea pig
serun. Bowever, this radbit antibody when introduced intrevenously
into guinsea pigs will not produce shock which zi esvidence for
ramoval oif the Forsoman antigen present in ths intact mitochondria
of guinea pig liver, The f£indings are being prepared for -
pudbliocation. '

The isurinologic and chemical preparties of this fraction
are being conpared with analogous fractions derived from other tiasuss.

This approaoh i8 alao being extended to human neoplastic tissues.

e R e ke
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Nucleio acids and nucleoproteins.

Thie project has as its mejor objective the isclation and :
comparison of nuoleic aoids and nucleoproteins from normal and -

malignant tissues. Speoial emphaeis has ‘besn placed on the use and
development Of physicoohemical nﬁthodc which offer promiase of establishing

distinctions among nuoleio acide rrfm aifferent sources,

. Dr.J. Shaak, asaisted by R. Jenkins and J. Thompoett,
.has compared different methods of isolating nuoleohistones and
[ nucleic acids from ulsuoa.l large batches of desoxypentose nucleie
acid apd nuclechistone have been propared from calf thymus to serve
as standards. The content of rive- and dssoxyribonucleioc acids of
several genarutiom of atrajn A mouse lymphoma, and of samples of
human Whom bas bou dot.u-nsnod. A nethod 'u donlopod tor S

iya wFia, 5 r;g,,,) g T sl

iq,uﬂnttutln -4s0laticn of.the dumrlbonucloio 8014 of these tumor-

an the nuclechistons. Yroa the nuclechistones were prepared highly
polymerized nucleic acids, Both the nucleic acide and
nucleohistones are being studied by a variety of physicochemical

methods.

.‘i'
a4
1
-

2. A pew micro-spestrophotometric method for measuring the

otate of titration of the acidioc snd basic groups of nucleic aocide

b s

hae been developed. The method is also applicable to study of the

nuoleic mcid component of huclechistones. It wae shown dy the

PUSEUE

epoctral msthod that the anomalous titration, s property aesociated

[P .
TS

with the native hydrogen bonded mseromoleculer structure, ia found
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with nuclechistone as well a2 with purified nuoleio acid.

demonatrated for the components derived from calf thymus, the l.ympboma:., '
and the lymphosarcoma. The method provides a new criterion for o
definition of the pative state of desoxypentoss nuoleic acid, whather
free or in ocombination with protein. The mechanism and kinetics of
the denaturation of nuoleic acid by heat, acid, and alkeli wes
invenstigated by the speotral titration method, and correletions were

i ;stabliahoa with ohanges of other péoporttoa such as visoooity,

’T‘. doubls refraction, wolubility, and eleotrophoretic mobility.

3« Studies have besn made of the sleotrophoretic propertiea
of oalf thymus 8esoxypentose nucleio acid and of derivatives prepared
by treatment with aoid, alkalf, and heating and 4drying. Results

indiocate s strong bindipg of catiocns. Similar studies with tumor
nuoleic acids are in progrees.

4. An investigation of the binding of ions, dyes; and
proteins by nuoleic aoldl‘ has bdeen initiated. This should contribute
to the establishing of di{stinotions between different nucleio acids
and to an underatsnding of the chemistry of mmcenular staining.

A study of the binding of scdiuam chloride by calf thymus &esoxypsntose
Results show negligible dbinding of

nucleic acid has been completed.

chloride but strong binding of sodium, It has bsen concluded thet

F110453
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The work Aemonstrates thei protesre enn be 1aha1led wikk
trace 1131 jodination mithout affesting preiein spenifiotty end thet

the T2} protein lebol ie stable ia ¥i¥o.

3. Applications of these gtudien, in eufmnls '.;A woll nan
{n man, whioch are now undorwny include: iha turrover of rsbbit
antibody i pon-immune and immuwne anfmals, the introduction of
labelled anti-bovine Ieem albvmdn 4nto rninea pige rhioh recelvn
; bovine serwa albumin {ntramueavlaxly to demopstrate in ¥ive
l arer of Laballed aibumin oot

Jozallzation of artibedy, and the turn

grmra globulin in pati ente with canter,

F110U45b
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of csrtain placental preparations on animal tumors, being studied
by Dr. W. Steels Livingston, D.V.M,, of Hollywood, California, emnd
the effect of arginsse on tumors in mice by Mr. Vad Vrat of the
American Institute of Radiology, Belmont, California.

8, Drs. B. R, Blerman and J. N. MoClelland are continuing

the project on the evaluation of cancer teaching and knowledge by
asans of v standardized multiple-choics examination. Annual
oi:uinnﬂonn are pow conductsd in B7 medical schools and in 28
dental achools, a total of 27,000 studsnts being tested this year.
The work, supported by NCI Orant C5-1020(C), octupies no less than
rae month's time per year by Dr. Bierman and {s a full-time endeavor
in statistical analysis by Dr. KoClelland.

S. Dr. M. B, Shizkin, since 1947, has scted as Secretary
of the Cancer Ressarsh Coordinating Committee of the University
of California, which mllocates approximately $280,000 for cancer
ressarch projects throughout the University of Califomie in
Berkeley, Los Angeles and San Francisco.

4. Tenching activities at the School of Medicine,

i
|
!
;
{
i

particulerly by Drs. Shimkin and Bierman, fnclude participation at
tke Consultative Tumor Board, occasional lectures to classes,
perticipation &n various dlinical rounds, ard instruotion of medioal

students assigned to the laboratory during summers. Dr. Shimkin

(110us8
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PROFESSIONAL STAFFS
or :
LABORATORY OF EXPERIMENTAL ONCOLOSY
i JANUARY 1, 1951

1. Professiona) Staff: Laboratory of_rl‘xperinental Oncology

MICHAYL B. SHIMKIN, M.D,, Medical Diroctor, USPES, and Chief
of the Laboratory {RC1); Clinical Professor of Oncolegy
{Msdicine) and Director of the laboratory (UC).

HOVARD R. BIERMAN, M.D., Medical Officer, G5-1U, and Asst.
Chisf of the Laboratory (NC1): Assoc. Clinical Profeeso:
of Oncology {(Medicine) (UC).

LFO. B. MELCHER, Ph.D., M.D., Surgeon, USPES (NCI); Aset.
Clinicel Professor of Oncology (Medicina) (Ut).

JOSTPH SHACK, Ph-N., Btochemlet, 682 (NCL); Assi:. Clindeal
Professor of Oncology (Medicine) (UC).

DERRARD BAACTER, Ph 0., Blochemist, GS-12 (NCI); Aast Clinica:
Profesgor of Oncology (Medicine) (UC).

¥ICHOLAS I.. PRTRARIS, M-D., Sr. Asst. Surgeos (R). USFHES (501,
Clinical Instructor ia Oncology (Moedicine) (UC).

XEITR H- KFLLY, ¥.D., Damon Runyon Research ¥ellow; Clinical
Instructor ip Oncology {(Medicina) (UC)- .

SERAYEIM P MASOURFDIS, M-D-, National Cencer Institute Rewmenytb
¥ellow; Clinsesl Instractey in Oncology (Madicine) tye)

PAUL ORTFGA, M.D., American Cancer Socisty Besearch Fellow:
Re#idant in pathology (UC). .

PAUL F. NORDIN, M.D., Asst. Resident in Modlcine (5-8/50) (reh

LLOYD E. SHITH, M-D., Aest. Reeldent in Hedicine (9.12/52) fue}

YRYERICK W. XIN3, M.D., Asst. Resident in Medicive (1-8/511 (uc)

JACK X. EANOUN, M.D., Aest. Resident in Medicine (5-9/51) fuc).

BRUCE ¥. SAUMWAY, B.S., Physicist, G5-3 frcl). .

ROPRAT J. JENKINS, B.S., Engineer (Elactronics), 65-7 {recy)

MARJORIR ¥. BROWN, R.N., Chief Nuree, 05-7 (ncl).

i110ub0
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. 2, Active Collaborating Staff: University of California
a3 School of Medicine

PAUL M. AGGELER, M.D., Asst. Clinical Professor of Medicine

EDIIR B. BOLDREY, M.D., Assoc. Professor of Neurologicnl Swrgery
LeROY H. BRIGGS, M.D., Profesesor of Clinical Medicins, Emeritus,
RALPH L. BYRON, M.D., Instructor in Oncology (Surgary).

L2ONID 3. CHERNEY, M.D., Clinical Instructor in Surgery.

WAYHEE CRESTLETON, N.D., Asst. Resident in Radiology.

NORMAN R. FREEMAN, M.D., Assoc. Clinical Professor of Surgery.
RMERY M. GAL, Fh.D., Research Associate in Biochemistry.
RUTHERFORD 5. GILFILLAN, M,D., Clinfical Instructor in Surgery.

M. ALICE GRAY, M.D., Clinicnl Instructor in Radiology.

DAVID M. GREENBFRG, Ph.D., Professor of Bilochamiatry.

MICHAEL J. HOGAN, M.D., Assoc. Clinical Professor of Ophthalmolcgy.
BERNARD KORDAN, M.D., Asst. Resident in Radiology.

FLIZABITH LOWENHAUPY, M.D., Asst. Clinical Professor of Pathology
ESCHSCHOLTZIA L. LUCIA, Ph.D., Lecturer in Oncology {Biometrics)-
WILLIAM R. LYONS, M.D., Assoc. Profeesor of Anatomy.

JAMES N. MCCLELLAND, Fh.D., Instructosr in Oneology (Medical Fdnention).
EARL R. MILLER, M.D., Professor of Rndioclogy.

STACY R. METTIER, M.D,, Professor of Medicine.

CLAYTON D. MQTE, M.D., Assoc. Clinical Profeseor af Medicine.
ROWARD C. NAFFZIGER, M.D., Professor of Neurological Surgery-
LLOYD BE. SMITH, M.D., Asat. Resident in Radiology.

FRANCIS A- SOOY, M.D., Ase®. Clinical Professor of Otorhinolaryrgnlepy.
RUBERT 5. STORE, M.D., Professor of Radiology.

-

e

2. Other Active Collaborators;

R

DAN H. CAMPBELL, Ph.D., Assoc. Professor of Chemistq, Celifornta
Institute of Technology.
~ MAURICE FISHLER, Ph.D., M.D., Chief, Blology Seruon. Ravn!
Radinlogicnl Dafense Laboratory, Huntera Point.
ARTHUR FURST, Ph.D., Assoc. Profsssor of Chemistry, Universsty
of San !‘ranchco.

i1 104b 1
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ADDENDUM X1

CLINICAL ¥ORK OF TTE RESEARCH WARD, IABORATOIY OF EXVERIVINTAL (NCOL(LY
July 6, 1948 to Apri). 30, 1951

July - Dec.- Jan.-Doo., Jan.-Dso. Jan.-April

1948 1948 1950 1981

' Hoepital Days 179 365 356 120

! First Admissions 52 85 106 35
Roadmissions 21 14! 176 ki
Total Admisaions 73 227 282 109
Patient Days, Total 1630 4375 4094 1408
Moan Natly (ensus 8.5 12.0 1.8 116
Out-Fatient Visita 68 363 621 262
No, of Deaths in Werd 15 30 59 22
Autopries* 15 3 €6 25

B

* Including autopsies on LXQO patients dying outsids cof Researsh Varl

s

1170462
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2, Wood, D, A, and Ghinkin, Mo Bot TEn ¢
conaiderations. Celif. Med, 6:T54-371, Juro 1947,

3. Shimkin, ¥, B.: Ereset cepcer in miss. falif, ked. 62: 7344159,

April 1948,

Sapienber 1948,

S. Plermen, He R.: lisver mothedg of frecfrept of lantemine
and lymphomea. On)if, Mpd. ¢O:pan “ia. fotebor 1940,
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9:155-198, Neserbar 1918,

A Kerr, W. I., Barp, V. C.p Ropaport, Mo nnl Meyman, 1. Ret
The propegation of muvimya and the Ine~] predoctiorn of
vercular mrmera (n relntion to the pulee yevas, - ape,
Aeeon, Am. Phyeicir g 63:300-312, 1041,

@ Shirkin, M. B, Sopirrtein, L., foetoy, ¥R, thaeler,
Fa M, and Pordin, U, T.: Blrod hiet~~ing §n leukenin and
Srythremia, J, Patl, Cancer JInst, 9:270-337, Aprt) 1949,

10, Toott, K. Ga, Roctick, %, L., Shirdin, ¥, B, end Hanilton,
J. G, Distribution of glatulin-beund theroid fracttons of
fvdine in normel and tumorons animals aftor intravyencue
adniniatration vaing rndiolodins an o trecere Cencer
2:697-696, July 1949,
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%, He Ro. Stmlt. Ls Ae and HI‘QBQ“. K,t RExcreticn of
rinary soproporphyrins {p patients with neoplestic disdases
treated with methyl-bis (Beta~chlorosthyl) amine hydrochloride
{EN2). J. ictl. Cancer Inst. 10:93-103, August 1949.

13, &hactor, Bet Increase ip yeast respirntiocn in pressnco of
esvaiBl etercids mid dlethylstilbestrol. Arch, Blochem.
£3:321-322, Soptember 1949,

14. Viermn, H, R.: The value of blood oxygon determinations,
onlif,. llod, 71:2060-284, Ootober 1949,

15, Shinkin, M. B, and Bierwan, H, R.: FExperimeatal ehomotherapy
of neoplactic disecsss. Radiology-53:518-523, Qetobsr 1949.

6. Bierman, H. R, avd Sokolow, M,: Cardfovascular effects
- produced by stilbamidine in patients with sultiple myeloma.
J. Natl. Cancer Inst, 10:279-289, October 1949.

i 17, £racter, B,, Byron, Ro L., Jr, 2pd Shinkiv, M, Bi: Effect
of iptravenous glucoss on gastric lsctic mrid in gastrie
carcinoma, J. Natl, Cancer Inst. 10:331-:36, Ocheber 1949,

18, Bierman, He R., Miller, B, R., Byion, ! L., Jr., Dod, K.,
Blagk, D, apd Xelly, Kot JYntrm~artoricl cetheterization io
zan, Bulle Univ, Calsf. Med, Center 1:81-82, November 1949.

13, Bierman, Hs R., Byron, R, L., J+. and Lamman, J. Tet
Cross-eirculation studias in man, Buil. ¥Univ. Calif, Ned,
Contor 1:89-26, November 1949,

2G. Bierman, H. R. end McClelland, J. N.: A study of methods
for the improvemont of Canosr leaming in the M2dicsl Schoolj
First nnpnuml report. J, A8#0o. Am,. Mad, Collegrs 24:391-362,
NHovember 1949,

2., Shimkin, M. B, and MoClolland, 7. N.: Induned pulmonory
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