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__See attached breakiown \\\\ 4 w 17,854.00 1,060.00
\

v

TRAVEL

Xone D s -—
OTHER EXPENSE (itemise)
Contractural, for bed spacei Reimburse
Leguna FEonda Home "
15 patients @ th.m per day, 365 days 22,W47,50 -
SUBTOTAL 108,525.80 fx x x x X X X X
VERHEAD (Nof to axceed 8% of mublotol) 232 SLIISTTENLETRT §,682,03 |x x x x X X X X

A ' TOTAL FOR THE YEAR k 113, 207.83 L 16, 000,00

1. [b) Estimate of future requirements:
s_118,000,00

Third additional yeor 3_120,000400
Fourth additional year § 120, 000,00

First additional year

Second additional years__lgp’ 000,00
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Por Mo. Per Annmum
¥ard Rursesg
© o T Day Duty (%) 220,00 2, 640.00
T, . TMight Duty Eh) 230,00 2,760.00
¢ Pletitian 1) 260,00 3,120.00
¥ard Helpers i &) 175.00 2,100,00
~ Qrderlies g 190,00 2,280,00
Xitchen Helpers (3 173,50 2,082,00
Secretary glg 200,00 2,400,00
Janitor 1 185,00 2,220.,00

The per annum figure represents the
¥o pro-

nsrit iucrease for personnelt

Eurses

Dietitian

Vard Helpers
Orderlies

Kitchen Eelpers
Secretary

Janiter

Fepresents incresses alrsady in effect and for
anticipated for the period of this budget.

General Assistances

Relief Distitian (1) (yearly basis) @ $1.269 hr.
Dietitian, relief 1 mo, period) @ $1.269 hr.
Xitchen Helper, relief 3 mo. period) @ $1.001 hr,
¥ard Helper, relief 3 mo, period) @ $1.010 hr.
Orderly, relief {3 mo. period) @ $1.096 hr.

Allowance for accumnlated vacation leave for personnel ox
permanent status (based on 1 month period)s

Yurses (8)
Dietitian EI;
Yard Helpers i

Orderlies

Kitchen Helpers 3;
Secretary 141

Janitor (1)

Natching contritutions to the State Employees Retirement System
at 2% of sotal gress non-academic salariss, plus a $4.00 service
charge for each participant,

mmonuttoo-o.o.oll'l‘o.c'.

11645849

Total

10,560.00
11,0%0.00
3,120,00
6, 300,00
9,120.00
6,246,00
2, 400,00
2,220,00

(51' 0060 00)

1,800,00
120,00
720,00
840,00

( &,800,00)

960,00
220.00
520,50
525,00
570,00

1,800.00
270.00
585.00
£20.00
581,00
230,00

. 205,00
( 7,286.50)
. 5.0‘&%

00
( 50 131-h°)

8,200
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Gog ik TOTAL
BrEot 0k T ==
< T Sugplemental food for diets: _

€ £'515 patients @ $0.65 per day, 365 days 3,559.00
S I Brugs, lacluding fluids, antidiotics, heparin 8,219,00
& ” Surgical Dressings 1,278.00
£  ritchen Bquipment, axpendable 230,00
<  Glassware, -syringes, surgical supplies, catheters 1,526.00
= . Surgieal Instruments, enamelwars, replacement items

< - for permanent equipment on hand 841,00
% Xepay fiim, photographic supplies 552,00
T ¢ Linen replacemests 774.00
£ . Household supplies (soap, paper tovels, lysol, otc.) g&;.%

')(inor’;r epairs and maintenance of equipment
T Totalesocssnasgreveccsncnes ’17.!5‘}.w

These items are based on actual expenses incurred during
past full year of operstion. ¥o additional permanent

squipment is requested. Nany 1tems not covered dy this
requast for the opergtion ef the research ward are to de
covered by the anticipated grant from the University of

Californis of $16,000.
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e c-396(R)  ©-396(cacs)  0-396(c2)  C-396(¢3)
, : 1948 1/ 1949 1950 1951
;éir;.rpoanu... eveseeresns  35,150.56 54,111.00  60,732.00  68,2235%0
= Ferranent Bquipment......  1%,196.00 2,877.50 — —
: commn. 'E@pliu...... 5,500400 14,495,00  12,743.00  17,854%,00
. éﬁitnct{ﬁl-aod space... 18,246.50 18,450, 65 20,422,00 22,447,50
Other EXpenses.....c.c.ces 200, 00 — — —
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POTALeeoscosoasconsanes es $79,372.50 § 97,126.88 § 101,408,76 $ 117,207.53 2

1/ The research vard vas actually opemed oz July 6, 198,

2/ As seen from the budget, the increase of $15,798.67 is due to three

or factorsi (a) merit and other increases ia salaries, as anthorized
the University,n(d) increased cost of reimbursement for deds %o
Lagena Eonda Eome from $3.72 to $8.10 per day per bed, and, (e) an
addistonal $5,000 1s requested for drugs swch as antibiotics, fluids,
oto., which were undersstimated last year, .

Jplu Ahe S%ate Baployment Retirment System contridutions, as agreed
by the United States Health Service and the Secretary of the

Regents of the Un
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Lu;i oll support, kjcludlng that from own institution, on this or relcted research projects from sources other than Public

;7 Heahh Semce S
s ;;rlu.z OF PROJECT SOURCE AMOUNT YEARS OF SUPPORT
. RIS (
pREvIOUS . Tnive of California -
&aborator:r School of Medicine k 5,000.00 | 1/47 « 6/30/47
o g Tnive of California
a Ch 'm Sta.'. m;_‘-‘i 18.000.00 11 - 6 0
' B Unive of California
!.aboratorr i School of Medicine 3,000,00 | 7/1/47 -~ 6/30/%
’ Univ. of California
~neu.rch \m-d - Isotope Unis State Funds 7,000,00 | 11/47 - 6/30/48
¢ Univ. of Califoraia
Er@uarch ¥ard - Pathology Unit |State Funds 10, 000,00 { 11/47 - 6/30/h8
SNS tniv. of Celifornia
" Besesreh Ward State JFunds 12,500,00 | T/1/4& - 6/30/%
Laboratory Ditte 4,500,00 | 7/1/48 - 6/30/%
Research Vard = Isotope Uals Ditto 9,500,00 | 7/1/48 ~ 6/30/%
Research ¥Ward - Pathology Unit |Ditto 7,200.00 | 7/1/48 ~ 6/30/%
CURRENT
Univ,. of California
Research Ward and Jaboratory State Funds 15,000.00 | 7/1/49 ~ 6/30/5
Research Ward - Isotope Unit Ditte 7,%00,00 | 7/1/43 - 6/30/5
esearch Ward - Pathology Unit %to 11,000.,00 | 7/1/49 - 6/30/5
on ﬁyn .
Research ¥ard .~ ellovebip 500,00 | 7/1/%9 - 6/30/5
SR
\
PENDING Unlyv, of Callfornla
Research ¥Yard and "Laboratory State Yunds 16,000,00 | 7/1/50 = 6/30/%
Research ¥ard - Isotepe Unit Ditte 5,000,00 | 7/1/50 - 6/30/%
Research ¥ard ~ Pathology Unis |Ditto 11,000.00 | 7/1/50 - 6/30/¢
PHES-298 PAGE 3
INSTRUCTIONS: Remove last copy amd cavbon only, and shoot b carben
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at

L.Caacer ?n-t. Direct Allocation = Laboratory $ 51,500.00] 1/1/u7 - 6/30/87
- Pirect Allocation - Ladoratory |  94,544.58| 7/1/47 - 6/30/46

‘ LT | Besearch ¥ard 19,372.50! 3/1/ug - 12/31/4g

tea Direct Allocation - Laboratory 117,525.00] 7/1/48 - 6/30/49

Batl.Caicer Inst.

. 0-396(6) Besoarch ¥Ward £5,064.20] 1/1/U9 - 12/31/u¢
s C.396(08) Research Ward 12,064,668 1/1/49 - 12/31/4
Natl,Cancer Inst. [Direcs Allocation - Laboratory 11%4,000,00| T7/1/49 ~ 6/30/50

* 6-396(C2) Research ¥ard

101,408.76] 1/1/50 - 12/31/5¢C

¢ Amomnt shown includes & overhesd

4.

Answers fo questions 4, 5, and &, preferably, should be limifed fo nof more than 3 pages. Number all answers lo
correspond fo questions, and number each page in sequence beginning with number 5.

PROPOSED PLAN
{Give details of propesed pian in accordance with following outline}

(o} Specific cims of project.

{b} Method of procedure.

{c} Relationship of anticipated results to general probiems in field.

(d) Facilities available inciuding list of major items of permanent equipment.

5. (o) Summarize ony previous work done on this or closely related projects by the investigator(s).
to this problem. Submit reprints, if available.

6.

(b} List most important publications of investigatoris) pertaini
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project . is clinical research inm cancer, W¥With the cancer

" patient as the focal point of the investigations, the work is orlented along four-
‘broad approachest (1) Experimental therspy, providing clinical material for other
;l_t\td.i,l-fll well as permitting evaluation of such procedures on neoplastic dissases;

“ | (2) Phystology, perticularly cardiovascular and respirgtory physiology of patients
- + with necplastic diseanes; (3) Biochemistry, including metabolic studies on cancer

_patients, and investigations of specific biochemical reactions; and, (4) The study
of protain fractions of cancer and normal tissues of human and animal origins,

% nt.glgiing physicochemical and immunochemical techniques,

‘4{B) Method of Procedurs. Patients for investigation are selected throngh the

" { Consdlsative Tumor Board of the University of Califorania School of Medicine, by

referral of physiclans of the Bay Arsa. Such patients as ars not applicable for
curative therapy by surgery or irradistion are evaluated for thelr applicabilisy
to experimental procedures. For admission $o the resesrch ward, each patient signs
s releass vhich indicates that the patient understands that he will bs used for
experimental vork, and that he agrees to this and to a necropsy (See attached
Release Form). Each patlent receives a full clinical and pathology work-up, sa
observation period, and is then applied toward one or another of the lavestigations
underwey at ths Laboratory (see Progress Report). Kach invesiigative program

on patients is revieved by the Cancer Board of the Universisy of Californla Schoel
of Medicine for its ciinical safety.

4(e). Relationship of Anticipated Results to Gemeral Prodlems in the Field, The
results o o investigations, since ¢ are of work being dons on patients, is
directly applicadle to the clinlcal managment of patieats vith cancer. 'The chief
interssts of the Laboratory, hovever, are the study of the dlology, physielogy and
biochemistry of buman cancer, with particular emphasis om how the presence of
various necplastic diseases affects the human host.

4(d), Facilities ivailable, The Laboratory and its research ward occapy two floors
of & ving of the Laguns Honda Home. This space was made availadls by arrangement
between the University of California and the San Francisoco Department of Publie
Health; the Laboratory will move to 1ts new quarters at the Nedical Center $oward
the end of 1952, Two-thirds of the ares is occupied by laboratoriss, including

2 clinical diochemical laboratories, 1 hematology ladoratory, 1 protela chemisiry
and {mmunochemistry ladoratory, 1 clinical isotops laboratory, 1 blochemical isotops
laboratory, 1 physiology laboratory amd an animal room. The pathology laboratory
(supported by Uaiversity of California funds) is in another area. 4ll these
laboratories and the ressarch ward are fully equipped for their designated work,
Special equipment includess slectrophoresis (Aminco), preparatory ultraceatrifuge
(Spince), microchemical assesbly (Kirk), and a full clinical physioclogy complement
of strain-gage inlicators, recording oximeters, oscillographs, slecirosacephalograph
stce

l1bt39y
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5(a). - Previous Work Done on This (or clesely related) Pro
“Experimantal Oncology was tiated in January the research wvard, which
4¢ supported by Grant C-396, vas opened on July 6, 1948. The attached project
‘report tudicates the lines of investigation being undertaken and the publications
‘indicate the.segments of work which have bean pursued to the point of pudlication.

ect, The Laboratory of

ain i Jhe Gancroft Library tor e

5(b)., ‘Persofal Publications Pertaining to this Prodlem. The list of 19 publicatior
vhich have .appeared or have been submitted during the past year ars given in the
progress report. IFive sdditional papers are in the process of preparation. At
least 4O copies of reprints of all publications have been submitied to the National
Cancer Institute and the National Institutes of Health and additional reprint coples
are not being sulmitted with this application at this time.

AT TeT IR ETS T

Lo

6{a)< TRewults Bearing on This Project Obtained by Others. The wide prograa being
Tndertaxen at the Laboratory of Experimental Oncolegy would refer $o such an
sxtensive Teviev of previous literaturs ia canser research that it is considered
inappropriate to include this here. The paper entitled, Zxperinental chemotherspy
in neoplastic diseases® by Shimkin and Blerman (Radiolegy, 53$518-529, October, 19C
for example, lists 6} references on this segment of the program alone.

It is Delisved that some spocific investigations wers first initiated at this
Laboratory. Thess inclufet (1) the effects of virus infections on climical cancer,
which is now also Deing studled at the Memorial Hospital in New York, (2) imtra-
arterial catheterisation incinding the use of chemotherapeurie agents by this routs
which 18 now also deing explored at Georgetown University at Vashington, D.C., and,
(3) accentuation upon the exploration of w'd.iw,lcular effects of cancer,

6(). Pudlications 3% Others on Related Work. Refer to 6(a). The listing of
Teferences from the literature for this e prograa would be too extensive to
Justify inclusion here. Refersnces to pudlicatioas by others on sinilar or related
work are, of course, always included in the publications.
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momés, dcpumunb, aad oficiol titles of PRINCIPAL INVESTIGATOR(S) and ALL OTHER PROFESSIONAL PERSONNEL engaged on the project.

% . Dr. Franeis 8. Suyth, Dean of Hedical School & Professor of Pedlatrics
vr; _Dr. Michael B. Shimkin, Clinical Professor of Experimental Oncology
f: m-..xou.rd 1. Blerman, Assoc. Clinical Professor of Experimental Oncology

. Mt A‘ND AE;DRES‘ O; INSTITUTION:
- University of California School of Medicine
l(ed.ic:l Center, San Francisco 22, California

APPLICANT — DO NOT USE THIS SPACE

At

Topy

SUMMARY OF PROPOSED WORK — {200 wonds or logt — Omit Condidential data)

In the P m of Exch o i dwkhmanuchmdmthmnm’undpmvhmauanqmrdn
in madical and related Mull ore hmwd-d fo investigators who request such information. Your summary is to be used for thesa purposes.

Phe objective of the laboratory is clinical research in cancer.
¥With the cancer patient as the focal point of investigation, the work is
oriented slong four broad approaches: (1) Experimental therapy, providing
clinical material for other studiss as vell as permitiing evaluation of such
procedures o noo;lutic diseases; (2) Physiology, particularly cardiovascular
and respiratory physiology ef patients with neoplastic diseases; (3) Biochemistry,
including mstabolic studies om cancer patients, and investigations of specific
blochemical reactions; and (i) The study of protein fractions of cancer and
norsal tissues of human and snimal origin, utiliring physicochemical and

immnochenical tschnigues.

o
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UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL
Laboratory of Experimental Oncology
See 4(D)

of have been advised that I am

5 suﬁermg from a dxscase diagnosed as and I do hereby apply to the United States
> Public Health Servnce, the Department of Public Health of the City and County of San Francisco, State of Cahfomxa
o " and the Medxal School of the University of California to be used as a subject for experimental purposes in the study
- of my ¢ase and to be given such experimental diagnostic procedures and treatment (hereinafter referred to as “treat-
- ments") as may be determined or prescribed by the physicians representing the said United States Public Health
" Service, the Départment of Public Health of the City and County of San Francisco and the Medical School of the

" University of California, or 2ny of them, in charge of said treatments.
= Lhave been informed that the bereinabove mentioned treatments are purely experimental and that the re-
mlts ﬂlereof are unpredictable.
. Z In congideration of my being used as a subject of said treatments and receiving the same, I assume all risk of
injury (including death) to myself, and release the United States Public Health Service, the City and County of
San Frandisco, State of California, and The Regents of the University of California and any employee or employees,
representative or representatives, agent or agents of them and each of them participating in the conduct of said
treatments from all liability therefor, and hereby for myself, for my heirs, executor, administrator and assigns agree
that in no event will I present to or prosecute against the said United States Public Health Service, the City and
County of San Francisco, State of California or The Regents of the University of California, or any employee or
employees, representative or representatives, or agent or agents of them or any of them participating in the conduct of
sajd treatments, any claim or action for damages or compensation for any injury (including death) suffered by me aris-
ing out of or incidental to the said treatments, whether the said injury be occasioned by the negligence of the said the
United States Public Health Service, the City and County of San Francisco, State of California, or The Regents of the
University of California, or by the negligence of any employee or employees, representative or representatives, agent
or agents of them or any of them, or otherwise.

I understand and agree that transportation to and from the place or places where said treatments are to be given
shall be at my expense; also, that in the event of my death, all costs of burial, including transportation of my body,
shall be charged against and paid from my estate.

I hereby consent that records and other information relative or pertaining to my case may be made available to
the person or persons conducting said treatments by the person or persons in whose care or custody said records or
information may be.

1 agree that the need for and length of my hospitalization shall be determined by the physicians in charge and
that I will abide by their decisions; that at regular, but reasonable, intervals following the termination of the herein-
above mentioned treatments I will report in person, or by letter, at such intervals as may be determined by the
physicians conducting said treatments, regarding my physical status and progress; also, I agree to request my heirs or
legal representatives to inform said physicians of my death and to permit an autopsy to be performed upon my body.

is ir: Thc E.:mcrr

TOM Grieie
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mild elevetion of temperature and a rerkeld drop in the vhite count

approximntely one month sfter the inoculetion. Four of the chllirex
end the sdnlt had nondescrirt skin reshes following thre inozelstien.
Apparent temporary rezizeiors of the ¢igence were observed in thres of
the children, Mt no lorg-term teneficizl effects were obtzined,

An almost complete remission of acute leukemia for threse to
four weeks was seen ir a child with lymphatic leukemia who spontornecusly
developed chicken-pox while being studied on the rescarch vard. A
1l=ysar-old boy with lymphatic lewremis developed A hemolytic staphy-
lococcus septicemis end had such a complete remission of the disease
for sbout 2 months that the originsl diagnosis wac questioned, The
child eventually died of levkenic. It is believed that this field of
investigation should be contimued and erpanded, and it ie anticipated
that the studies will be resumed during the fortheoming year, Ko
publications have been prepared on these 1imited odservations.

0. ZEffect of hyvonhysectomy on neoplastic grewth. Iz:térest

was aroused in a stody of interruption of hypophysesl function in cases

of sdvanced mslanoms becsuse of the clinical experience that pelanomas

l1bub0d
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EZ_ gm’uﬁi grter division of the optic crossing, which would produce
g »;bihtam.'; hemimnopria, Further attempts will be made when suitable
E% cagel beEmne available. No publications have resulted from the data

fm::_fa:"{.avaua'bla.
. The afferent artery %o

Intra-crterial catheterization.

'a"zﬁié' Munte one paint of attack upon the neoplastic growth.

tiom original

Dzr!.ng t‘he past year techniques have been devised which meke 1% possidble

f.e m%or arteries leading to specific viscera by intreducing and
The

p“.m, catheters from the carotid, brachial or femoral arteries,
coeliac axis, hepatic artery and other vessels can be entsred by such
cathsterizations and the dlood supply of the specific viscera outlined
by means of radio-cpaque substances introduced through the catheter.
Distortions of the vascular pattern are seen vith metastatic lesions

This addition to erteriography may have dlagnostic uses.

to the liver.
ves developed primarily

The catheterization teclmique, howvever,
for the purpose of dslivering certain agents, particularly n;trogon
zastard, more directly to viscera involved by Hodgkin's diseass or
other necplostic processes. Up to 1 mg./kg. body weight of EN2 has
been introduced through cafthaterl placed into ths heprtic artery, with

regressions in the size not only of lymphomatous tumors but sooe

carcinomas as well. Such decreases in size lave bun' only temmorary,
of course, tut can be achieved without danage to the functional

parenchyme of the liver, Iatra-arterial catheterisations have now been
performed on 28 patlents, and one paper om the tcchniq\u has been

subnitted for-approval for pudlication (9). »
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Experimental chemotherapy. The fellowing materials

- (1) Fitrogen
: niaatah!. (ne”thyl bie (beta-chloroethyl)amine hydrochloride); (2)
sLtnhamidim and pentamidine (b, '-diamidinostilbens amd b, =

¢ (pantamthw1muo=w)d1benzam4me) (3) Urethane (ethyl ocarbamate);

3 {u) 5 a!.o (amine-triazolo pyrimidine) and benzimidasole; (5)
:'.w'm and oorthonr and (6) Trimethylol melamine and triethyl melamine,

1. !itrggen mstard, Long-term odservations are being

~ N .
L e )

mds on coases of Hodgkin's disease and lynphosarcoms treated with
repeated doses of nitrogen mstard. Particolar attention is being peid
to & group of 18 cases vho have taeoiﬂd no other therepy then nitrogen
mgtard, Thess petients are being given six monthly doses of 0.3 mg./ke.
body welzht followsd by six additienal doses at two-month intervals.

The periods are of course lengthened if ths hemmtologlcal status s

not recovered from the previous doee,

There is no qusstion that nierogan mstard produces
alinical rons.uinnn in thess cases but no permanent benofits are
apparent on ths dasis of observations up to 18 months fouoving commletion
of treatment. The results with. thiv agent, therefore, are in conformity
with the results obtained with irradiantion, vhich also amsliorates the
d3sease without ¢ffect upon the uoa.n survival of the treeted cases.

The mmber of potients treated with nitrogen mustard tut
previcusly treatsd by other aglntl.‘ particularly irvadistion, nov exceeds
150. !h remilts are in entire conformity with those described in the

utora.h:n. mhd!.nc the suzmnry on the first 67 cases reparted fron

1 1b4b08
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The uee of nitrogen musterd by the intrz-arterial route

Recsntly, & serles of comdbinad

):B-mhson E.mi.ic ted unier section I-D.

The experience with

‘,'.|S in The Bancrof Library for

2. Stilbamilirze and pentaridlne.
stilbenidine and pentamidine in multiple myeloma indicated that this drug

-4 ci'f"mlm ia reducing or stopping pein in smltiple myeloma but tlat it
k Ten cases of multiple myeloma

g

* ‘heis‘no objective effects on the disease.
have bsen treated with thie agent., The effects of stilbamidine on the

cardiovascular system, including the production of heart dlock in mice,

e irom Crigin

bave been recorded in two publicaticns (4,6).
3. Urethans. Our experiencs with urethans has not

besn satisfactory.
fncludes 2 petients vith leukenia and 3 with multiple myeloms, had to

Therapy in £ll cases in our experience, which

be interrupted because of naussa and vomiting which the patients could

In addition, another limiting factor in the use of this

not tolerate.
In gensral, and on a limited nmumdber of

agent is bons marrov depression.
ceses, ve bnve found that urethane s of limited use and that these

vatients con de hendled detter by other methods.

4, Ousnazolo and benzimidazols., Mo antagonists of

Experience

amine acié metabolism have beon tried on matients with cancer.

v}th guanazolo, on antogonist of puanine, is 1linited to 2 patients who
received up to 6 grams per dsy by the orsl ronte. Ko effects other than

nud diarrhsa wvere obtained in these rathats. Recently & parenteral
mtln ot thh @n:nim inhiditor has been obtained and & ghall series
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tunor growth entirely inhibited. There wes a2 -

: gh;te blood cell court in mice irnjected vith toxic amounte of the agernt.
. m pharmacologic effects of this drug closely reeenbled those of
" nitrogen muetard. Clinical trials of the compound were then initiated.

* men patients hove nov received triethyl melsnine in a total dose of

0.1-0,15 ng. per kg. body weight divided over 3 to 7 deily doses. With
0.25 mg. per kg. doses there is a marked drop in the white count
followed by depression of platelets and red blood ceﬁs. Definite
objective clinical responses, in the fornm of reduction of lymph nodes,
disappearance of fever and reduction in white blood count were observed
in one patient with Hodgkin's discase, one patient with lymphoblastoma,
end two patients vitl leukemia. Again, the clinical effects resemble
thoss of nitrogon mustard btut the agent hos the advantage of being able
to be injected intramuscularly without major discomfort at the local
site and with minime) nsusea during the edninistrations. Further clinjcal
trial of this agent, rerticularly in lymohome and leukemis, is fully

urmtod_and is being contimued.

I1. Fhysiology and biochemistry.
A, TFate of normml and leukenic white dlood cells, The peripheral

Blood commt must be the result of o balance betwesn the rate of delivery
of cells to the peripheral circulation and the vwithdrawal from eirculation

or dutruction of wuch cells. Recent dats indicate that the 11fe spen
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Q7 yarpraduction of such cellular elements, the high white counte seen
g e

= 1sukenia and related conditions may.2lss be the result of en

e

erce with o rezcval pechanism of vhite celle.
During 1948-L49 this problem ves etudied by transfusing non-
: ]:eukenic cancer ratierts with blood fron leukemic denors., It was found

1"/ s “‘ .

: th&t %ho white blood cell count could not be raised by this procedure

Sopded from originats in T

Y a.nd that the site of removal of these cells was nmost likely in the
lmmgs. The basgis of this conclusion was that when lsukenic cells
were injected intravenously, all of them could be cccounted for im
blood semples withdrawn by a catheter placed in the right ventricle;
hovever, these were not recoverable in blood of periphsral arteries
and veins after it bad pacsed through the lesser circulstion. In
addition, leukemic cells introduced into the femoral artery could be
accounted for in ths femoral vein, {mdicating that not all capillary
beds served to remove such vhite cells from the cireulation (21).

During the past year the studies lnve been extended to cross
transfusions between patiente with lenkemin and cancer patients vithout
hematological disorders, as well as detween natients with myelogenous
and lymphogenous leukemis. Up to 150 liters of blood have been exchanged
between two partners by means of an artery~to-artery comnection. It was
found that shortly after the initiation of such a procefure the hematecrit
and blood chenistry values (e.g., ¥PN, uric acid, etc.) quickly equili-
drated dut that the white cell levels did not. Thess data also indicate

the extremely rapid removal of white bloed cells from the circulatien.
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: cently ciGditional interest has been aroused in the lymnhocyte
','; uf the thorzcic duct in patients with leukemia. In 3 patients 7
.vwitﬁx lw;i:auc leukerniz, specimens vere obiained frop the thoracic duct

&
,‘within twv houz's after dsath, DNespite very high perithercl blood counts

: in 2 mtiexits. the lymchocyte count in the thoracie duct fluid was witlin
th.mmal 1imits of 5 to 20,000 per cmm. It is now planned to catheterize
- the-thor&cic duct in living patients with leuksnia in order to obeerve

the effect of diverting this presumed main source of lymphocytes to the
bBlood stream mpon the peripheral white blood count and the clinical
condition of the patient. The Department of Surgery believes that thie

procedure is feasible in petlents.

B. Cardiovascular dynamics, A systemstic attempt is belng nade
to study various physiological changes in patients with cancer with
particular eaphssis on the cardiovascular and circulatory dynamics.

The following informrtion is being gathered on cancer patients befors

and after the varions forms of thsrapy, as well as in mireated cnses
a8 ths disease progresses. Normal individuals are nied for comparison.

It ia hoped that through these studies a detter undsrstanding may be
obtained of some of the physiological changes that ocour &uring progress
of m;plutie diseases. It is possitle that attempts to reverse some

of these clanges may lead to better medical nmanngement of advancsd matients

with cancer.
1. Left and right circulation time by the m- blue

mhr -tbod hove besn stulied in about 200 determinations on 80

ptiuu -l umn indvidnnle. j :
‘z' ?‘notannatkm o! iohl bod; wter 'by the anu]m-ino
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N Tvans tlue appears to have & future ze & nethod of determining the
D car&iac outovui. The ares displaced by the selvenocmeter trocing
: _ﬁoﬁowi.ng injection of the dye appears to bear £ relationship to

* cardiac output. Valuss by this simple procedurs and values obtained

by repeated Fick deterrinations on ope patient seen to de in conformity.
Although rmch more vork reraine to be done tefore the validity for

this method for cardizc ocutput can de estabdlished, the data are
sufficient to indicate that it mey be a practical and reliable method
of such measurement.

5. 1In conjunction with the above, biochemical dsterninas
tions are meds on sodium, polcssium, non-nrotein nitrogen and uric acid
on the blood of the patients, Complete blood counts and pecked cell
volume are determined, The basal metzbolic rate and vital capacity,
as well s more routine clirical observations, are also carried out at
the same tine. COrraln.tod studies have been made on 19 patisnts with
canoer and on & normal individuals, Statistical anslysis is at present
Yeing performed to ascertain ths fruitful directions of subsequent work,

C. Red blood cell 1ifs by sulfhenoglobin method. An investiga-

tion is being conducted on the use of sulfhemoglobin tegged red cells for

a pon-radiocactive determinution of the length of survival of red blood

oslls. Sulfhemoglodin dinds tightly in the red blood cells end disaypears
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=G To builé up sulfkemoglobin in the blood, an arormtic amine
c ¥ < 2

£5 ‘&hd.’abmé; source of sulfide ion is necessarr. Iz muman teings this fs
[

? E ('best acomlia’ned by giving l.2 grame of aceterilld, ard 2 grazs of
< i, N

3 ﬂ.mrl of sulfur orally; sdequate levels of eulfhemoglebin cre reached

230 to 14 days.
a In animals, para-amino-propriophenone glven in deses of
60 ng. to & 5 kg. rabbit thet has received sulfur in the dlet for 5
or 6 days will produce very high sulfhsmoglobin levels withiz 24 hours.
One patient, given eulfur for 4 daye follewed by a single oral doae. of
300 pg. aminophsnone, dsveloped an adequate level of sulfhemoglebin
overnight and had. no toxic effects.
The average life cycle of red dlood cell as determined by these

methods in rebbits is about 40 days; in C3H strain mice, approximately
20 days. C3H mice with mamrery tumers ehovwed a decreasing red blood cell
1ife 28 ths tunor progressed, down to 10 days. Much shorter duretion of
red Blood o0ell 1ife is obtained if drugs are given which markedly disturd
the m.anco in the hemopoietic systan. Also, if levels of sulfhenmcglobin
ebove 20 per oent are developed, a much shorter red blood cell life results.

. The red dlood cell life has been dsterninsd in 2 mumbder of
patients using acetanilid and sulfur orally. Thess rave varisd fron 21
days for ¢ caee of lyophatic leuksnis to 108 daye for a case of orcl cancer.
In thres normal human beings. the red blood cell 1life dstermined by this
method was 65, 66 and 71 days, Tespectively.
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Z; 3'; Tests for pheoch::omocytem. Sixty=five tasgts for
:phoochrnhpcftm hove been carried out in 30 cases of hypertension (7).

G:Em. dibesnanine, histamine and tetraethylammonium bronide

1 ph-ochrouocytom. The other 2 cases are still under investigation.
hrin; tb courss of these tests & toxic reactions, 2 to benzodioxans and
1 nnh*p di.‘bmm and tetrasthylammonium were seen. Theso congisted

-

C onmd from origim";. in The Bancroft Library for
iy
A
88
:"z

of a m.rbd. prolongsd hypertension, pulmonary edems and i.n one csge a
trangient amiria. The observations have been mnrepared for rublication (10).

3. Badiophosphorus partition in blood, urine and tumor ticsus.
The radiophosphorus concentration time curve over tumor and non~tumor

tissue as determined by surface counting was found to be triphesic in
nature: an initial repid rise of activity, veaking, followed by a rapid
decline and a lmllin.s off of activity vhich then subsequently declined
ut & very slow rate over o period of days. These clanges in activity
occurred during the first 60 minutes after intravencus injection of P32.
In 3 of 6 patients, who subsequently showed a good clinical

response to the nitrogen mustard therepy, the post-treatment curve of
activity in Yoth tumor and non-tumor tinm shoved a slover rate of
incorporntion of radionhosphorus, about cne-tenth of the pre~treatment
rate. In thess saps patiants the urinary excretion of rediophosvhorus
after tnam‘g was about doubled. In 3 petients who 4id not respond
clinically to nitrogen mstard therapy, the conoentration time course

of ndioacuvity la the tupor and non-tumor tissus after treatnent wes

'quontnn;un ssoe as the m-tmw cnrnudthurimrymutm
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pchphom and acid soluble phosphorus compounds in tumor tissus.
s ) ‘

Thase studiss were carried out in colladoration with Dr. B. V. A,

Low=Beer.

¥. Anabolic effects of androgens. In collaboration with

Dr. Gilbert S§. Gordan, studies are bsing carried out on ths ambolic effect

of testosterons with parti.c;la.r reference to comparing the relative
annbolic effects of various preparations of testosterons and its amalogs.
Zmacisted patients with rboumatoid arthritls or with cancer of the breast

are maintained on complete belance, with emphasis on nitrogen,
sodium, phosphorus and calciun intaks and omtput.

potassiun,

In addition, deternina-

tions of 17-ketosteroid and goaadetropin excretion are also carried out.
Recently interest has been aroused in methylandrostensdiol, which is

apparently nop-anirogenic in the usual doses, dut is reported to have

considerable anadolic actirity.
Dr. P, Hooburger of Taft College Medical School, the campound produces

renissions in cancer of the dreast such as those seen with testosterons,

G. Solfhydryl content of blood., Studies are being conducted

on the wulfhydryl content of blood plassa and blood serum from patients

According to cormunicetions from
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nd.utiu. The sulfhydryl oontent of the bdlood ri.lu adowm pro-trutnant

valuss toward more normel levels in cases vhere & good clinical responss
is obtained following treatment,

2. Xood Mstamine in myelocytic leukemis.

In collaboration
with the research latoratory of Fermansnte Hospital, studies are contimuing

on um histaning levels in myelocytic leukemis, Observations are

svailable on 29 patieats. It has been found that in patients in good

Salanoe with their diszease and with a relestively favorsble prognosis,

the blood histomine is markedly slevated in rough proportion to the white

tlood ocsll count. Oos patient witha rh:lu blood oell count ot 300 000

h-d.uoodu-mm of 2667 ¥ porlOOee. of blood, the highest on record.

In these patients the ratio: mmn_u?_m_m___
7 - white oell count/cmm. in thousands

sxceeds 1.0 and may be elevated to as high as 8 or 9. In contradistinction,
petients with acuts myelocytic leukemia or scute exacerdation of clronic

zyelocytic leukeaia dave mich lower histamine levels, many of tbem lying

blangy

ﬂthhthanmlnwotmdnrlovbcpiu extremsly high periphsral
Mhmtn. hmmmumafmmtomueom;hms

‘n-m al ot these patients
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The histamine determinntions are carried out by the claselcal

bio-essay method on guines pig intestine ip yitre. BRecently it has been
estedlished that the meterial extracted from the blood of myelocytic

leukemia patients has the chemical properties of histanine.

I111. Protein Chemistry.

A. Physicochemical characteriszation of t-mor tissue, The

program of the past year falls into three mnin segments, all concerned
v;th the protein or nucleic acid components of maligrant tissue:

1. Bucleohistone and mcleic acid of mouse lymphoma.

Purified mcleohistone and a highly polymerized desoxyribose nucleic
acid bave been isolated from mouse lymphomn, Both mucleohistone and
mcleic acid are being etudied by a varlety of chemical and physico-
chenical methods in order to determine their relation to the analagous
cosrponents of normal tissus.

2. Soluble nroteins of mouse mwmary tumor, A number of

soluble protein fractions derived from the cytoplasm of the mouse mrmary

tumor have been sxamined electrovhoretically, These showed definitive

029091

© and reprogusible patterns vhich vill serve as the besls for further
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3 i}'action derived from these solubles by low temereturs slechal
fractionntion. Althcugh the work is stlill in an early stage it is
apparent that the protein of sach tissue specimen can be charactez-ized
by a definitive electrophoretic pattern analzgous to those found with
such materials =8 egg white and dlood serua,

Using these tumor tissue fractlons as antigens. differenti-
ation dy {mmnochemical methode is also being attemnted, with particvlar
empbasls on the Scimitz-Dale reaction.

' B. Redioactive immne globulins. Partinlly purified (anti-

bomen serun slblumin) radbbit globulin mag been iodinated with carrier
jodine and I131. The ijodinated and uniodinated antidody were then
serologically tested for changes in immmologic specificity by the
quantitative precivitin reaction. 1% vos found that there was no change
in fnmunologic specificity vhen about 2 fodine ntome were substituted
per antibvody molecule. The aocunt of rudionctivity in each vprecipitnte
in the pr‘eciyitin reaction was proportional to the amownt of antibody
nitrogen, lodination causes o 15 per cent reduction of precipitable

antidody in the zone of ontimal proportions but thers is no shift in
the sene (12).

L

_.;;f : A ccmti.nmtion of tbau stndies is presently 'boin; unnorta.hn

o
o
2

— dcumm the in vivo Ioesunﬂu of uumtibody !h. .
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SUMMARY

The objective of the Ladoratory ie clinical regearch in cancer;
¥ith the cancer patlent ‘as the focal point of investigation, ths work
is oriented along four broad approaches: (1) Experimental tkerapy,
providing clinical meterisl for other studiss as vell as vermitting
evaluation of such procedures on necplastic diseases; (2) Physiology,
< ' ;nrt!cnlarly cardiovascular and respiratory physioclogy of ratients with
" peoplastic diseases; (3) Biochemistry, including metabolic studies on

cancer pstients, and investigations of specific bdiochemical reactions;
n.ﬁl (%) The study of protein fractions of cancer and normal tissves of
hnmen and animal origin, utilizing physicochemical and immmochemical
tachniques.
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