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Pitsnenss 18 =246 Vo bie Anpual Repent 1%7-48 fron ths labcratory.
I8 1o posiibvie 4o vercrt tuab 3teady progros: 19 teing ashievad toward

kan 0921 Covolonrent of tia FTozran, aad in gevaral Tislds of investigation.

SLRINISTRARYVE

<8 rospmrel wedrd of the laberatoony wea casned ia July, 1948, 1In
Sepimab., te jscteps uvnit Iz collatorative prejeet with the Divieicn of
Rudiclogy wud Palietion I:xkoratory) tes i214ia%24. In Rovaghser, the  ’-‘

sathelegy wrdy A coliszhorat ve Irojact with Ui Tivision of Pathology)

gtartad cruiatione.
Tie tuied pomeens il of Ghe laboratony, £3 of Deéeilir 1, asd not L s

ineludicg ihe patiiclezy woit, surcbered ¢V, of waiech 10 tare scisntists,

13 zaebninl er adetaizsrative agsistarty, ¢ nuoass, 1 A4 zLitian, 2
<wridont Jhrsicliens, en2 12 wamd helpers, Jmltors, 2te. Of thess, 17 ST

A3 AL Glzotly by the Matiozel Cazc_a;- Instiivts, 2 ame employaed

o

2 tis pounbedzecid Zroa the Matiozal tancer Institute, 5. em azployed

oy tho Undveosiiy ca cilar funds, mai £ ura Tigiured JoNlows [Mational
Cancar Institute ard Sboade Taersy Commissiva).

o~

T30 budgsy of the laboratory rezains essazilally as indicated 4n

tho Anzuel Report. |
¥ezt of tas key sd::i?mnt_ hag beer raceived and 13 in aotive

oprxabizn, W, Jeck Treolew hae wiadly dcnatei z 233300 vehilels to

, .

vaiztloial Guneor Inztitute a0 uce by ths lsleratory.
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Tho peasarch yazd, up to Decamver 1. Bug =l 47 £er patiemt s, whjoh
ccoupigd the ward for a totzl of over 1,2C0 days. This ryproesnts an
&vorRze Cally osnsus of approzimatoly 20 ratiaits, and, witha re&dl.niasi'ont.l,
' an avera:zo hospitalizaiion of 25 lays per paﬁic:t. Thsrs have been 14 .

d3ati2 and 14 nutcopsizas,

RISEARCH FRCCRAM

I. Physioliogy.
A. Citnise1, _ '
1. A 4cvis) for mszeduring physiological prassure phenon:am» |
usiag tis '-;on.ied oleztiizal wirs resistant stresin gz233 has Appeared in the
Octobor 1348 isaus of t:o RevTisw of Ssiomific Tastruments., The reporé' on

the dovice for meeswi®ag intrasrterial and intimcardiac blood pressures

1s in pregaration. Tho davics is currently belng used in a study on 1nh_ra-'

arterial. prossuras in hyperadres=lism states.

3By e constamt infusion of eplnerhrins It 13 possidle to oreate

N

P O TE 2.« ZR L IR

a vlizirsl stats zindler to one in pheochrcmcy"com.' By giving ad.rennlytiélb‘:‘.

drugs such as tsnzodioxens, DH0-180 and IHE-QS. the effvot of iheae drugs
upon the Syreradronal state can de ébservad. This z%ud:r was undertaken to
obtala informaetioa on the vasomotor resjonses and velCys0esor mechanisms

in patients with aecplastic diseases, comdined with a a'ou&y of t& effective=
necs of cérsnalytic drugs as a tost for phoochroicoytens,. Continuous

blood procsuras ars recorded by the cur? and by intra-artorial méthoda; .
similtacccusly, multirle cardéiographic leads, rospiration and pul_sé éz"acings

ars teksn., Ten patlinta have hesn studied tu date.
?

-
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2. The mthod for determining pulmczary circulation tires by

1S of the oximeter have been completed ang

oo
s

It i3 row Dosaidle to detormins total pulzceary sirewlasion tj.nn', right

haart asd left heart circ{xla‘bion timos. Thers is dirset, couctant

reirticrnehiy botween auoxis end left Lheart circulation tipma » 80 that with

iacrzasing grades of eroxie or decreasing arterial Cxy3en saturation there

18 a shcrtonad eirculation ‘.')ma. By correcting for body surface area an

index of sppreximtely 3 to Z.5 seconds left heart time is obtained for

noraml surfacks. A proliminazy impraseslon frea our deta is that ;iatienbs

with 2scplastic dlasasss aave ccnsidarebly longar oiroulation t.‘ure@ ;}er
squezs restar body surfece z2:1ea. Ths glope ol tho circulption tims curvs
can bo shiftsd by hemcglotin, red blood eell lsvels, ard various vaso-

" constricting drugs. A uly of the curvs at 6, 18, 24; and 48 hours after
coxplete dizitalization by codalanid reveals a marked chanss in the alo;q:'o,
waich a8y Yo related to tha vasometor tond o2 the pulioaary vossels, It
18 nopad %o adfajt this msthod for studying ths 7asuzotor tons of the
pulmorary 2apillery bod of patients with neoplactic dissez3cs, sspecially ‘
those Wit pulmorary oarcinoma or pulmonary ratast:isas, '

3. A stuly 1s being carried out on tha affact of idt>oducing
large nuwars of white celle into compatible rsoiplexts and follcwing the
disappcarancs of these transfused white cells., Cozfirming the original
data by itrphy and lsemcs 12 1925, there is a prompt resoval of large
rumbars of white cslls frum the poripheral blood, and ihis disappéannce
takes placo within 5 minutoss. Ops patiant doveloped a »nractioa to the

rapidly infused celle, There vas a deorsass 1n total whiie cell count

from the %aitial couvnt of 18,000 to 3,000, despite the fact (Lot the patient .

1160886
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was trarcfucsl with 030 ae of blosd ccataiaing 150,075 vhits cstla -

cudie miilicctar. Azpari~sly tha n::l:a:izm_f‘ar ecstzelling ths ':.:':::
.or white colla ia ©hs LIcod 23118 4n the Bleel g maptd ara %xt; 3fTicdent,
There 1s scme 1ndi,caiion tiat Mhs lungs play on drvcateant rala on thig
macheniam,

4. Studies cn swe rationts with onen zastioatosiaz pave mvsaied" ‘
that there ars gastiri: potentiazls within the stomoh which can be moasured
by a wick oloctrocds and & D-C amplifier. Potentiala are net affectod by
anion or cation segrsticn of the stomach' and appear to bve steady. 'Dlrrioult_y-
in maintaining a ggs‘.ric electrode in the specific area of tha g'c.qmch or
a normal subject ig presently delaying the advance of’thia projsct, Tse -
of double cathotsrs thrcugh the stcmach tube is the most possidle solut;.é.:;. '

beinz considered ati prosent.

S. Ths 1sotops ucit of Drs, Low-3eer, Scott and lanson has
carried out tho following studles on the de;osibion of radiloacti'.-e hﬁerigé;g . "
in petients: 92 (8 studiss), Na24 (2 studios), tiyroglobulia with e
1381 (2 studtea), di-todo-fluoroscein with 1331 (1 study). A stuty ona
patisnt with an open gastrostomy, gpép. salivazy £istula and a jejunostomy
showed that Naz‘ given intravenously apnpearst in u8ll J sacraticns ﬁﬁhin;

3 minutes. Sodium appearance curves wore obvtainad for con‘tir.toua' aastrie
secretion and following histamine stimilation. Temisa of thie pat;ent

halted the study.

B. laboretory.
1. Rlectric potential studies on growing chick embryo have

proceeded slowly., By borrowing a -suitablo photoelectric pen recorder from
the Shell 01l Devolopment, :ﬁ; 1s now possible to record the egg potentials
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contirucusly FOor Lhe eatire 2122 day iii‘e-cycle e a chicit ambryo. . i
goreral, tho comtlauous racordings eonfira the discoatizuois masuremenz.a
which were obtalrdd previcusly, and to Jato approximataly 46 sggs have
aen studlsd. Pouentiala‘ Gavalop sathadly alter the terth day and
gensrelly dave a positive polapity, reaching tha oxtreme of 20 to 50
£i)livolts botwean tho feurtasath and eizhieanth day. During the
diffaroniiation pariod oF Vho 2irsd five days there is no potenfial
berend 3 I adllivolis. It Las besn obsarvaed that lowering of temperature
causes sie potentiel to a0ve ‘teward the positiva pole,

2. A me_tnod for texing clectrocarcicyrams in iics has ﬁe;n
develop2”. Seorial ;isctrocaraiom of miceo trancplentad vwith s hepatom
and a 1y=phcni bave shown no abaorsal repeatable pattern in the elsctro-
cardiogrmn at aay ‘time. .

tudy of tha erfaoi of stilvanidine on .ucuce elsctrocardiograms

has showa that stilbamidize ip amall doses oguses parcaneat heart blook . -

aad respivatory yaralyais. Patterns obialral dwring the development of
haart blcek in the pormal mouss cardiogran have been quite spectacular,

Tke collsctad lata are presently boing amlyzad,

3. A study of formed elements of the blood e:osed to ultrascnics
frequenciss of $35,000 tims a sscond has advanced tc tho dstermination of
32 eamplss of blocd on 30 normal eubjects. The destruction of the‘white blood

eells £zlls logarithriically with a range of approximataly C.2 to 6.7 minutes

for deatruction of 50 parcont of the vhite cells. Eemograa aiffarentials

\] 1y
by supruvital staining on tLs same szxples have shown that the lymphooytes

are losa rasistart %0 ultzascnics vidrationa than polyrmorphonuclears.

Red cell dzutruction bty the sams rmihod has showp & balf-1ifo of the red

1160888
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¢2lls of epproximetaly 4 minuies, with q izngo froz 1 to 5.5 minutes. -

The report on this work 42 in prepamtion.

Preliminary sctvdles oan loukemic calls have ahcwa thanm,
surprisingiy, to have 2 ia:zlked 2%1lity ¢ withctand the uli;msoniés |

vidbraticas for half-lives of 2pyreximately 3 times that of the normal

colls.

II. Chercthsragy.
A, Clinical.
1. A rsport hao bosa sthuilted on tiae first L7 canos tréatad

with AN2 befors July 1, 1948, Seventoan 2déitional casss huve boen treated

co the ~caearch ward, ari an 3qual ausdber in other hozuitels of the area,

The staxdard procedus now erployed 1s 0.3 =y, per Zg. body walght in a

e

ia any

single cena, with pepetitica of up o 0.0 2z. por Tg. 1f the smller dose

s e =

producas irdomplate ofscts cxd 1f the Zszatolezle status of the patient
alloxs the therapy soze 4 to b weeks letsr. An tormté sarios ot. '
sdmix:istrétion ot ntraver.dus procaine with I® to sllay rauese and
voniting haé been atarted; the svidences sc faz has beea aquivocal.

2. A series of patients trsated with dioptarin cr teropterin

RCPAVULARA

mwu:ﬁ;mﬂm“

bes beol discontinued after 17 cases, 8 ci whom raceived IS0 in eddition.
Ia no cszo wus there oLj2ctive evidencs of any efiact on tia progress of
the neopiistis dissmss; ccoasicnal tomporary feeling of wuallebaing, as

roportad b Farber apd Lakv, Mas beer obeorved but attritutsd to psychogenio
»
affacta.

11608849
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3. Siz patlunts with acuts leukonts nave b

260 toeeted with |
4-anipcytercyl-glutamic acid {azinoptsrin),

. Four of thzse pationts dieqd
within 2 ;o0ks while s%4ll on therepy; 2 patiants remain elive after
approzimately 4 weeks of YTsatnent. Thsre has been no tbartling imprcv@-

rext, elizough the prozress of tae dizeass aprarently avatsd in 2 of
these patlents with rogression of lynmph nedes, apleen and gan lssions,
4, Three petlents with leukemia have baan tMted with p°2

by tho irotcys unit, cad ocs pationt with 'ly:zphosamm received x-ray
therapy.

5. A preraration which has received sonsideratle interest

loecally, crystalline cbynmrypsin, is VYeing tried iz o esries of patisnts

with a varioty of asoplastic diseases, So far, 10 patients (8 on the

research ward and 2 in other hospitals) have recaived or are reooiv:lng

daily inlecticns of 2C o 60 mzm. of the preparaticn, being furnished

by ths Kuster laboratery of San Trersisco. Tn nona hag thars besn aay

evideznes of affect upca tumor growth or elimteal ccndivion, and 4

tatients bave died.

6. Tirse patients with melanoma roceive. ornl moncbanzyl sther

of hydroquincre, & chemical imown $o bdlock melania formetion. In all

tares thoos was apparent inorease in the rata of tumer goowth after being

oa the chemical Zfor about 3 weeks. Histologic section of the tumors
on twe pnilezt, however, chowed only facreased vastulerity of the tumors.

7. A ccllaborative atudy with Hooper Foundetion of the Medical
Sechool bas teca undartoken 40 study the effsct of virus infeetions in

patients with msoplastio disscce. Two viruses, ths cat raacytopania virus

{a nor-iuman pathogen) ard Llycsphoputhia vénaroum,wone chosua for ths firat

studies. Tre studies ars bezsd on leboratory roperhs

56 trat viousas goow
1160840
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gslesvivily oa careiacaa tissve of rice, ard ai izast oas ras been
wila L2 4
Tezorisd 52 havs Lohiabl

itiag preperties cn euc: turos GTosth. A direast v

aprlicavica to lon war 2eouzd dosirabls, sinze tha M a epsciles

speeliiisliiy of viruses sakes rasulia o anirml :zivdise izepplicadble to man,

B. Fheryracoloey.

1. Studies of tho effcet of stilbamidine upon the human heart

. e 2
QY8 20 TRS

1I7icus ohzermatlceas that thore is a ST-wave depression

2nd o T-un7: chunge 11si¢od uaually to ths 1ot ventricls procordial

i

mnpeutie Jcses of stildbamidize, Tha cnalycis o:r the data is

lsads win's !

.

asaring ocoyletion and nosds the ettention =2 cliaizians-using this drug.

cuedstay,

Yo Muly of the ardtot of zluesces airinistration on gastric
Jestias il pyrofuction. in prellionts vith gmstric 2arsinsme, zod in coantrols
witz.onh = .atri'c carcinosa Leve bgan coatizuad,

o dots, 18 datorminations have booa carrcied cut, 5 gastric cancer
cases arl 13 noz~pastrie cancer controls. Tha reculis n-raer to indisate
thet thers L1 33nerally a rise in gaetric lactic acid Tollewing administra-
tion of 2iudcsd to patlionts with gastric carcizomm; wier:as in .non-oarcinon'n
cases oo siznilicant chenge in gastric lectic ucid 16 otservsed.s In two
cases of zustrie ulcer —hore a rise in gastiris lactic acid was observed
followizs zluccss, there maus a mrked asui concondtant rise ix gastric pH,
indicating a prebadle rogurzitatisa of 'intestiral gontants.

Tha copclusien is reechad that tho gusirie lectic acid pméent
ta zagtaic carzlaca 1o conly partially the »rodeet of tuctexial fermantation.

Tuas Laztdit aeid 45 also dve 45 the glyoolrtie activity o Las Suror. Since

11b08GI
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1o the detezllica of

T 2. Usirty ormilation of catschel ac a isasuze of pelrrianolonilens
activity, 1t was fouad “2:d wnzyme activity vuried dMrvetly wiith the
concertration of plasse. (xiletion of catechol in the pressmce of
levkemic plesima izexyz=sd, apparsrtly losmrithoically, as the tomparature
was raised foca 559 to 43°, while tho IE vnc kopt scastamt at 7.4, or as
the pH was raiced frem 3.6 to 9.2, with th» torparature kepd ccostent at
37°, Cysnide conpletcly abolisiad oxifziion of catschol in the arssenca
of laukerie plas::?... Z7an the autoe-oxilation of catechol ras inhibited
undexr thasn circuastances. Cyanide, in the 2bsenco of lsukamic clzam,
has no effact on the auic-oxidation of catsahol.

Tsirg the cendiiions of pH 7.4, “emperaburs of 379, =z 1 co.
of sorum, Tizubralized” to rormdWe bicarbomet2, polythanolozidacy activity
was demczstratsd in tha serum of one patient with myslezsncms lovicnia
and one with c2ruinoma of the laryni. Ko car={ullr controlled study has
ag yet boan carriad out with ncrmal blced. There aze indicaticas,
however, based on two doeterminations with normal tleood, that tim poly=
phenoloxidase sctivity in normal dlood 1a itept in sheck by an inhibitor,
such that oxidation o'f catachol in the prossace of ncrmal ssrum i8
inhibited for considerable lengths of tima.

3. Ons patisant with lymphatic leukemia was placed on a
metabolic balance study and ths nitrogen, sodium and potassium dalance
deternined throushcut a period of over 2 months, during which tirse the

patient received .3 rg. of M2 follored after 3 wesks mith 6 xg. of

1160892
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F® por £3. Dody veight. Imsdistoly follomig the .6 rg. doss of
nitregon mustard, the patient Promptly went finto e mas’:

12238 nagative
n;trozar. balanco axd axcrsted large amounts of scdium and pctaasium,
The sigzificance of the findings is es ¥yot ret clear, and it 13 the
intentioa to regeat the etuly o3 3 matients under bettor controlled
ccaditicons. A possiblo explanetion cf the pctassium exeration rollowi‘m
* nitrogen musterd therapy sty be 13 the breakdown of lynphoid tissue
wkieh is 2izh ir potassium,

4. Ths study cn Llccd bistemias in mys 10goncus leukemia is
conlinving, inm eoilaberati an' wita the Perranonte Eospital. Ancthsr
Patieat with cluronic myslogencus laukemia siored a mewcod »ise 1a blocd
histemine followicg apincpﬁrine. Aa attonpt is teing a2d2 to 1solate
hiaterirs chsrically froz the bleod of tais pationt, Histanine values
of tha ﬁ-l:od Toliowing adrenalytic drugs 1a being studisd, end Irelimipary
data stgsest that theas drugs maricedly dacrease the aislzuine vaiunes.

5. laboratory chemotherany.

a. Studies on the possidle chamotfamp;utic effect of’
2,4+D or lymrhoaa-bearing mice h.avo been extended to 3svsral esters of
the comrouad, These are: (1) mt"hyl ester, {2j fsoprcpyl sster, (3)
amyl #s%ir, and (4) "lorol™ ester, all DuPont prcducts. .

A proliminary investigation indicatad that bhé toxicities

of the ezisTs wore of tha same order of mmgnitudc as t3at of 2,4-D.

Strain A nice welzhing ap;roxizately 2% gn. tolsyate 2aily dosaes of 2-3 mg.

of 2,4~D, cr squivalent' ancuatg of the goters.
Two mg. ¥ caclh of the'a,v;-s eg%ers Tous adainistered

iptrareritoneally daily %o sroups of five C3H ~dee tariag timesplantsd

(160843
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RECIAIY fanfiiodn, TLUor Azrelopmend azd loﬁ::c'd:y of thses ~zirais
did not diris av:iriallr Tron ealz=j ectadl centrals.,
Clides :'::::e Fipoarcd front Lhs Lurars azd othep crzams of

train A mice Bz2aring trozcplantad lymrhcmas and Tocsiving varring amounts

of 2,4~D daily, Tias pathelezical £indings indicate mcre cellnlar destruction
and the prosencs of rmere yykmotic ¢olls in the tumors of mice rscelving

4 mg. of 2,4-D Caily than in those racsiving lesser amounts o in uninjected
controls.

b. Scvaral fungiciles were cibtained fron Dr, Pratt of

the Cellage of FLarrasy, University of California. Thess incluce (1)

. salicylacatons; {2) 2,t-dilyiroxyionzorhoncze; {3) 4-4'-dihydrorydle

benzolacatess; cud (4) Pemsthyleleaminc-l-nophtlol hydirochlorids.

After zzaas torisity studise, foiw mg. of salicylacstons,
and 1 mg. of ecch of the cther compounds wora cdninistered daily to
groups of {ive Stirain CJI rice dearing transplented. manNETy carcinom,

Tumc: siza was dstornminad at dintervals. Tia tumor sizs and loanzovity

of ti3 experimentel animals and of uninjcoted contzole did act dilfer
saterially.

Iv. Imomnology.

1. Tho work has de2lt chiefly with the fracticnat ion of normal
and tumor tissues cbtained from huran sources. The mathcd was reviewed

ia the previous raport. The preparation of the fractions and analyses

have now been complated.

Sevsral of thess fracticns have beon used to induce antidody

torration in guinee pigs and in ratbits. The 11714 fractions axtracted by

benzens and ethsr frca the sercorpa material were cadpable of infucing oniy

| 1b0BaY
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ROB~CPICific riactioas whan tostad ia the Schultz-Tols - paratus by

A @ove rrosysing fraction 2vem iiis carcona was g -

in 7i42c inephylaxia.

protein cttained Ly 20 puocent pethanel Jrecipiiution. It 444 not eross-

readt by ia vitro apapiylaxis with normal livar °r snlssn Tiactions.
Furtlsr woerk 18 being dons with ¢aiz fmactioa Lo o5tadblizh its antigenic
speciﬂcity. Rab»its have bzza injceted with sercoma, liver and spleen

fractions; they will be oled lor precipitina to support the findings
with taa Satadvz-Dale technic. Rabbits wers algo immuaized to fractions
obtainol frim wstastatic carcizema of tha corvix, as wsll as liver from

the saze j;aticat. Thsce enlinals were Lled ard {hsir sara wers tasted

57 SLs preoizitiotion reaeticn with homologcus and hetserolegous aatigens.

Ikere is soms crcesing balween tk3se t3:o tissucs in tuo fractiona tested.

Srseizitin absorition aporizsate are under wey S0 securd tha antibody

apecifie for Sus tumor aatigea.

Tt auaplastic carcsincua of the lusg way froesispatod and 1ts

cozzononts ero -~esady for injeotion of 2nimels.

2. An atterpt is being smde to pregars radicaciive antibody.

The plan i3 to lutroduce rasdic-iodins-tagged ga.c-mi gletlin iato an

anigal nravicualy injected with the homologous wntigon + ¢ Jsleriains whare

the antivcdy localizes in vivo. This was dcos by Presszan sad Koighley

with enti-zidroy zcrum in rats. To date rabdbit a.di-cTeibumin serum has
btedn frocaticnated. The nathod used was that applisd by Jagor and Nickerson
to human agzum for rculine elinical use. An elscirophorsais maiyeis of
this CTractica saows 1% to te £0-30 poresat gamea 32ovulin. Thia globulin:
will de iclitetsd and vesizd 1a vitro by ths procipiteticn reacticn and

ia vivo in ani:mls injucted vita ovaldbrain,
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If ¢hi3 technic ia satisfactory it will be ca-Tied out with
somd of %o entibdodisa egainst spscific turor fractions in vivo,

Se Appramizmtqu 200 grams of taxmnaplantables ramrary carcinom
of Gtrais OZH mies was hozosonizoed and lyophilizod. Tke drisd tissue

was £plit into B fracticas: (1) fate; (2) H 8.5 soluble material;

{3) raterial prseipitating at tH 4.2 froam fractica (2); (4) 1 Mesoludble
fraction; and {3) residve. The fractions wore injectsd into rTabdits

for 20 injocticns and 2 rast period of 10 ¢ays. The Tabdiis wers then

blad and tle sazma glcdulizn fractions sxiracted. These zlobulins will be

radic=iciatod in tho nsar future and injooted into mice with the DANTATY

tuzor tc shscrvs whether sny locsl izetion will ocour, - - '

Risyactfuily subaittad,

Michael B, Shimkin, Surgeca
Director, laboratory of
Exparimantal Oncolopy
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