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RADICLOGICAL LABORATORY
PROGAESS REPCRT
April 1950 - Decsmber 31, 1951

SUMMARY OF SCOPE AND PURP(EE

The scope of the Radioleglical Leborsatery has besn determined by
its historical development. The mma task at the University of Calif-.
ornia Schoal of Medicine was uﬁhotuuoummcuwmm
of pstients by total wm-m. The werk was mm:.nuumnx
x-reys and was apm«emuhsummmacmmm-nw
venously injected radiophuphnrua Aho d.n 1’&5, tlc pregran si,nﬂ.nm,
the clinieal usefulness of naoid:lm was W n m’f, m m.
of investizating the ohysical eumnuu, biologieal focctl, ﬂd
' clintcal usefulness of multimilliom velt radistims was added. M& thess
varicus aetivities have veen grouped under titles varying lnnhnt tru |
year to year, they are now all hclﬁihd in the title "Radielogical Laborstory®
vhich operates under Contract AT=llsleGEN-10, Projeet #2.. |

The primary purpose of the Redialogieal Labarstery is the improve-
ment of radiation thera:y of cm. This purposs is bﬁng pursusd at
present, by investizating the radiations from a 70 Mev synohrotram, by
continuing the study of now best to use radiciodine on pstients, and by
trying to Jetsrmine better the Oﬂm of radiations on the blood of patisents.

ADNINISTRATIVE SECTION . =
Robert 5. Stons, M.D., Direster
The Radiological Laboratory Building, whieh was built by centrast
through the Radiation Laboratory, was finally aceepted by the University om
September 13, 1951 and the process of moving in the furnishings and equipment
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Progress Report--Page
was started very shortly thereafter. Orders were placed at once for such
equiiment as could not be acceoted for delivery wuntil the bullding was
raady. The synchrotron had arrived on August 26, 1951 and ite installatiom
was started at ance. Y-rays wers first produced on November 9, but as of
December 31 ths instrument had not been accepted frum the General Electric
Company.

Administratively, we have had difficulties in arranging for such
alterations in the building as were found necessary when we began %o use it.
The problems were those of the source of finances and the resvonsibility for
the work, since the building was constructed mnder the Radistion Lsboratory's
contract, but is operated under contract with the School of Madicine, the
finencing was all coming from the Atomic Fnergy Commission but through the
two chamels. With the cooperation of all concerned, these problsné seem
to have been satisfactorily solved.

STAFF

On May 12, 1950, Dr. Gail Adams, Ph.D. was aopointed a Lecturer
and Consultant. Dr. Adams was at the time, woridng with r. Kerst at the
University of Illinois. He joined the staff, full time, as of January 1,
1951, in eharge of the Physics Section and, as of October 1, 1951, was
appointed Assaclate Director of the Radiclogical Laboratory. His staff
now consists of Mr. Donald Rissen, Sr. Ascelerator Technicimn, appointed
July 1, 1951; Mr. David 3, McClellan, Jr. Research Physicist, Orade I,
appointed August 27, 19513 and Mr. Henry J. Steier, 3r. Laboratory Mechan-
ician, sppointed September 4, 1951.

In our last progress report it was menticned that Dr. Henry I.

Kohn, Sr. Surgeon in the U, S. Public Healtis Service, was helping with
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the planning of the Biology Sectim of the Rad!alogical Laboratory. As of
January 1, 1951, he was appointed Chief of the Biology Section. He is still
on assignment from the U, S. Public Health Service., He has assembled a staifl
consisting of tne followings Dr. Shirley E. A. Gunter, Ph.D., Jr. Research
Biologist (microbioclogy), appointed October 15, 1951; Dr, Robert F. Kallman,
Ph.D., was appointed Lecturer on December 17, 1951 after an agreement had
been reached to appoint him as Jr. Research Scientist to take charge of the
nammalian exposure problems; Mrs. Carol N. Baler, 3r. Laboratory Techaician,
was appointed August 3, 1951; Mr. James L. Campbell, Laboratory Teehnician,
was appointed September L, 1951 (terminated January 31, 1952); Miss Beverly
Birk, Laboratory Teehnician, was appointed July 1, 1951 (terminated October
31, 1951); Mr. Walter Hicks, Animal Caretaker, was appointed Octaber 27, 1951.

The Hemsatology Section was started with Dr. Low-deer's help and
operated under his direction. While Dr, Low-Deer was sway on sabbatical
leave for the first six months of 1951, Dr. Paul M. Aggeler was in charge.
Miss Carey, the Sr, Laboratory Teoimician, and Miss Rehder, the Laborstory
Techniclian, have cntinued to serve this seocticn throighout this reporting
period,

The Radlioiodins Section has been continuously under the direction
of Dr. Earl R. Miller, who started it in 1945. During the current report
period, he was helped until June of 1950 by Dr. Gearge L. Alexandsr; from
July 1, 1950 to February 14, 1951 by Dr. Glenn Sheline; anc from July 1,
1951 to December 31, 1951 by Dr. John H, Simontan. Dr. Morris E. Dailey,
who had been doing some clinical work with thyroid diseases, became
Cansultant on February 1, 1951 and is still continuing in that capacity.

There has been cunsiderable turn-over in the teehmnical staff. Mrs. Marian
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Feigenbaum, who joined the project as Laboratory Techniecian in August 1949,
severed her comnection on June 10, 1550. Miss Mary-Ann Hirsch, I.abofatory
Technician, who started on Janusry 3, 1950, left on May 19, 1950. Mrs.
Louise Prestidge was employed as Laboratory Teehnicisn in May of 1550 and
terminated in September 1951; she was revlaced by Mrs. Lanette Rappoport
who only worked from September 1 to November 9, 1951. Nrs, Ann Raitt was
employed as Laboratory Technician on Mareh 21, 1951 and is still with the
Section., Mr, Arch D. Prestridge was appointed as Laboratory Technician
on November 20, 1951 and is still with the Section. Mr. Norman Scaffield
who is employed elsewhers in the University, works part time as a Technical
Physicist, and has been serving the Section since Junuary 3, 1951,

The Clinical Section cammot become very active until the synehro-
tron is available for trsatmenta, However, Dr. John W. Boland, M.D. has
been with us since October 1951 and has devoted some time to plaming
methods of treatment and some time to assisting in the Biology Sectian.

He is a Sritisheimerican Exchange Fellow of the American Cancer Society
(Research Fellow in Radiology, School of Medicins),

In the direct administration of the project, Dr. Stone was
classed as "in charge® until October 1, 1951 waen he was appointed
Director. Dr. Gail ), Adams helped with the administration of the pro-
Ject from January 1951 and was appointed Associate Mirectsr in October
1951. Mrs, Alice Trissell was the Secretary and only sesretarial help
with the project until July 1951, at which time she took a leave of
abgence until September 1951. With the expanding program in the new
building, Mr. Robert F. Jenkins, Jr. was appointed Administrative

Assistant on July 2, 1951, and Miss Lois Castellanos was aprointed
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Stenographer and Receptionist on July 11, 1951. Mr. Roy J. Norris who 1s
listed on the QOrganization Chart as a Sr. Typist Clerk, was employed as of

January 2k, 1952,
PERSQNYEL PROBLEMS

We have had some personnel rroblems that arose from the difficulty
of estaclisning, in some instances, what is "recognized University poliey".
This has affected us mainly in connection with removal expsnses, whers the
cmtract reads that our policy "shall be dstermined in aceardance with
established University policy”, and the University policy states that
"rescarch perscnnel appointed under University contracts may be reimbursed
for removal expenscs whers provisicn for paymsnt is san allowable cost under
the contract and up to the limit permitted in the contract®. We feel that
it is very necessar; for us to be able to pay the recmoval expenacs of
scientific personnel, in order to procure people from the “ast and mid-
West, since cur salaries are often lower than are offered elsowhere,
particularly at the National Laboratories sponsored by the Atomic Inergy
Cormission.

People employed in the Radiclogical Laboratory on a full-time
resesrch basis do not have the degres of security that goes along with
academic University appointments. It is therefore nccessary that the
rules of the University be interpreted somewiat more leniently in connection
with the salaries, travel, removal cxpenses, stec., than is necessary for
those naving academic tenure. In other words, it is very difficult to
operate a research project on “established University policy" whan that
policy is estavlished for Facully members wit: tenure rather than research

nersonnel on annual cantracts,
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It should be pointed out that non-academic persomel also feel less
securs on research contract Jobs than on regular University appointments.
Many non~academic people are willing to accept a alightly lower salary rate
from the University than from many non-University jobs because of a sense of
security in the permanance of the University. This dioces not apply to eme
ployment on eontract projects under the University where the job will termine
ate waen the contract ends.

Another problem that is facing us is how to procur'e physicians oo
the salaries available under University rules. iAinyone with an M.D. degree
is able to mske so such mors money in the private or even salaried practice
of medicine that the salaries offered by the Univeraity on the basis of that
needed for other academic staff, are not sufficiently high to attract
physicians of the caliber we want. The University permits pliysicidna on
the School of Medicine staff to supplement their income by practicing their
profession for limited periocds of time., This is difficull to arrange in
connection with men at the Radiological Laboratory. |

FINANCIAL MATTERS

The completion af the Radioclogical Laboratory building hae »er-
mitted the planned growth of the rroject. More space and more equipment
have nade poﬁ:ibln some progress, bﬁt budgets have had to be projected
into the future an. we have, up to the present, always anticipated com-
pletion dates ahead of those actually exverienced. Because of these dalays
our expenditures have not equalled the budgetted allotments. In the present
Year, as in previocus ones, the expenditures for the first half of the year
do not equal those anticipated for the second half of the year. Because of this

necessarily slow expansion, we have had our financial problems, both wif.h
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the University and with the Atomic Energy Commission. The latter arganization,
repsatedly through each year, questions the need for the funds that were
agreed upon in the contract supplement, because the apparent rates of ex-
penditure for the earliier quarters is smaller than the calculated rate.

The University on the other hand, has insisted that a definite contract was
signed for definite funds and that we should not feel in any way handicapped
by presumed withdrawing of funds. We now antigipate that the authorized
steady state will be reached during Fiscal 1953 and that then meny of our
present financial problems will diminish., Howsver, incressed persomnel
will be required when the clinical work is activated and we may have to
replace persannel now financed by the U. S. Public Health Service and the
American Cancer Society with pooplé on our own payroll.

The necessary lag between the initial request for purchase of an
item by the Zadioclogical Leboratory and iho actual reimbursement to the
University by the Atomic Energy Commission, creates a problem during the
period of expsnsion bescause the Atomic Energy Commission records reflect
a rate of expenditure that is not current. The expenditures as they anvear
to the Atomic Energy Commission throughout most of the year, are much below
the actual expenditures as we know tiem to be from our own books. Let us
illustrate this point by curreant figures. From the claimed sxpenditures,
as of December 31, 1951, it would anpear that our yearly operations budget
for Fiascal 1952 would be in the neighborhood of $129,000.00, whereas, with
our knowledge of encumbrances, incrsases in salary rolls, etc., we estimate
that the year's exvenditures will be between $159,000.00 minimm and
$175,000.00 maximum., We, on our part, will attempt to keep the Berkeley

Atomic Energy Commission office better informed of our current financial
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status from month to month, so that they in their turn can keep the Chicago
Operations office up tc date on our financial needs,

Our needs for funds for equirment continue to be rather great.

It seens difficult for mary people to understand why we need money for equip-
ment whicn we have just moved into an "equipped® new building., It is true
that the basic squipment for producing radiations with energies up to 70 Mev
has been provided; and the Basic essentlals for the bioclogical, clinieal and
physical laboratories have beeun installed. However, we are a research
laboratory and as with any research program, it will be pessible to determine
the squirment needed only a2s the »rogram unfolds,

We already know of the functiom to be pexrformed by some equipment
wiiile the equipment has yet tc be nlarmed. For exaxmple, we know that we
will need some avparatus to put and Ikecp the patients in proper alignment
with the beam of radiation, but we are not yet decided as to just waat
structural arrangment will be best.

Defore soncluding this dscussion, I wish to say that while there
sre many administrative -roblems, the spirit of cooperation and the desire
to nelp solve the problems has besn so great on the part of the Atomic
Energy Coammission's representatives an:i those frem the University's ad-
ministrative offices that we look forward to fewer and fewsr difficulties

in the future,
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UEMATOLOOQY SECTION

April 15, 1950 - February 15, 1952

Written by Ur. Paul Aggeler
B.V. Low-Beer, M.D., - Chief of Section

Ae Studies on Platelst Enumeratians

This study has been concerned with the development of accurate
platelet counting methods for whole blood, plasma and nlatelet suspsie
sions, The evolution of the problsm has besn as follows:

1. In March 1950, five direct wnous blood platelet counts wers
done using the standard Spencer Eright Line counting chamber (depth 100
microns), Tocantins modification of the Rees and Ecker eounting fluid,
high dry (L30x) magnification and bright field illumination. The results
of these counts done by ocur techniclan were compared with counts on the
sane specimens done by another competent observer. The results varied
widely. By careful cross checking it was determined that the difference
in the counts obtained by the two technicians was dus almost entirely to
clasnificatidn. It was decided by the author that he himself could not
decide whether one technician was counting too high because she was in-
cluding artefacts or wnether the other technician was counting too low
because she was excluding small platelsts. It was therefors decided to
attempt to devise a method of platelet counting in which better visualiza-
tion of the platelets e‘ould be attained.

2. Five platelet counts using the Petroff-Hausser bacterial

counting chamber (depth 20 microns), hizgh dry (Lix) apochromatic objective,
0.958A condenser and 12x and 20x, periplan eyepisces attached to a Leits
microscope with l.6x magnification in the prism of the binocular were dona.

The magnification in this system was 850 (12x eysvieces) and 1L00x (20x

DOS ARCHIVES



- Progress Report - Page ! ?
eyepieces). The results were unsatigfactory because of the poor resolving
power of the lens system for unstained material.

3. The metnod of Scheff and Ralph (Am. J. Clin, Path. 19,1113,
1949) for the alutiun of platelets from venous blood was adopted and
modified. The platelet suspsnsionz so cbtained were counted in the Petroff-
Hausser chamber with oil immersicn (970x) magnification and medium dark
oontrast phase lighting. Visualization of the platelets was excellent.

In this work 29 eluent specimens wers prepared and on them 50 direct chember
platelet counts and L4l dry smear indirect platelet counts were done. Seven-
teen standard erythrocyte counts were done ocn the parent vencus biood
specimens. From evidence cbtained from the dry smears it was decided that
the elution method removed approximately 95% of the platelets from the
venous hlood specimen. However, it was decided that the Petroff-Hausser
counting chamber was wmsatisfactory because of the following defectss the
chamber rulings were ghipped and ineccurately ruled; coverslip drag ocourred
when the oll immersion objective wzs used; the limitation of the working
area, imposed by the plastic rim of the coverslip, often made it imnossible
to view the entire central ruled area of the chamber; omly mme counting
area was provided in each chamber. Since that time a number of specially
constructed chambers have been pnovided for our use through the courtesy

of Mr. C, E. Guellich of the american Optical Company.

Lk, We then used phase contrast lighting, oil immersion magnifi-
cation (970x) and a speciaily constructed chamber made of crown glass with
a thiciness of 1.25 zm and depth of 20 microna but in other respects similar
to the standard Spencer Bright Line hemacytcmeter. A venous blood specimen
was obtained from sach of 30 normal individusls. An erythrocyte count
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using standard methods, duplicate eluent nlatelet counts and dry slide plate-
let counts before and after elution were dane. PFrom this work it was deter-
mined that the means of the dry slide platelst counts and eluent platelet
counts agreed, but that there was wide variation between the results of the
two methods on individual counts. Ths previous observation that ssproxi-
mately 95¢ of the platelets wers removed from the venous blood specimen,

(as determined by the dry slide method) was sonfirmed,

5. 4An attempt was made to adopt the above shallow chamber method
to direct platelet counts, It was immediately diu:ovafed that although the
visualizetion of the platelets was sxcellent and their differentiation from
artefacts easy, the distriiution of the erythrocytes and platelets in the
chamber was greatly altered. In an attempt to produce normal distrimtim'
in the chamber by the use of various types of diluting fluids for the nlate-
lets and various surface tension reducing agents on the chamber 154 erythro-
cyte counts and 16 platelet counts were dome in the 20 micran chamber and
69 erythrocyte counts were done on the standard 100 micron chamber. On the
basis of this work a method for treating the 20 micron chamber and coverslip
with bensalk-nium chloride to radune surface tension was developed.

6, Venous blood specimens wers obtained from Y normal individuals
and on each the following counts were done in duplicates direct erythrocyte
and platelet counts in the 20 micron chamber, indirect dry smear platelst
counts, platelst counts by the elutiocn method, indirect wet preparation
slide platelet counts using phase contrast lighting and oil i.mmian
magnification, indirect dry siide nlatelet counts on the residuum of the
elution and erythrocyte counts in the standard 100 micron hemacytometer

using Hayems and Tocantins solutions. It was found that the average
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srythrocyte count in the 20 micron chamber agreed with that obtained by
standard methods and that the average pl.telet count was the same by all
four methods employed. However, it was shown that there was wide varistion
between the results obtained by different methods on the same blood speci-
men and there was much greater spread in the distribution of the results
in the two methods which employad the 20 micron chamber (direct and elution)
than in the two methods which did not (wet and dry indirect counts).

7. In order to establish the degree of varistion in the platelet
counts and the degree of correlstion between erythrocyte and platelet con-
centration in counts done by the above msthod, and also to improve conditions,
109 platelet counts and 109 erythrocyte gouhts were done in duplicate in the
20 micron cheamber. In adiition, 82 duplicate erythrocyte counts were done in

the standard 100 micron chamber.
As a result of these investigations it was determined that the re-

sults of platelet counts done with this method were unreliable,

8. In the previcus experimants, tests of relilability were based
on counts done only in the counting area of the chamber. In order to in-
vestigate the distribution and concentration per unit area more thoroughly
& reticule for the eyspiece of the microscope was obtained and 155 erythro-
cyte counts of consecutive fields frcm end to end and/or side to side of
the chamber platform were done under varying experimental conditions, in-
cludings

a) 20u crown glass, metallic coated platform chamber, 0.2 mm

crown glass coverslip, both cleamed with water and alccholj

b) chamber as in (a) with circular quarts coverslip;

¢) all conditions as in (a) except coverslip treated with varying
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concentrations of bensalkonium chloride;
d) all conditions as in (a) except both coverslip and chamber
treated with varying concentratians of bensalkonium chloride;
e} various cambinations of crown glass metallic coated, crowm
glass without metallic coating and pyrex with metallic coating
chambers and crown glass, quarts or vycor coverslips all
chemically oleaned by #caking in potassium dichromate sulfuric
acid cleaning solution and steaming over boiling potassium
permanganate solutiong
£) conditions as in (e) with variatioms of type of diluting fluid
and dilution of bloodp
g) standard 1004 chamber and standard coverslin counts for com—
parison with above;
h) comparative erythrocyts and platelst counts in the same areas
at various locations on the platform.
We have mude two main observat.ons from this work with shallow
chambers (20 to LOp).
8) A gradient in RBC, increasing from mounting end to far end
is present. It may vary from slight to pronounced. The number of cells
in counting area may be close to standard count - usually a little low,
b) An occasimai count is obtained which is as low a8 one-half
or as high as twice that of the standard.
The present working hypothesis is: T:ere are two reasons for
obtaining ccunts waich differ from tncse obtained with the standard 100x
hemacytometer and O.iL mm coversiip. I[hey have the aame cause, i.s., the

shallowness of the chamter, and are interrelated vut for the purpose of
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clarification and investigation will be considered separately.

a) Chemical: Surface phenomena such as adsorption of protein,
prevent even distribution of cells in chamber and probably
account for abnormally high counts by allowing the coverslip
to be floated, thus increasing the volume of the chamber,

b) rPhysical: Flexibility of coversallp allows it to bend downe
ward when a chemically clean chamber is loaded which results
in a reduction in volume and abnormally low ccunts,

Experimsntal Tvidences
a) It is nossible to influence both distribution of cells and

overall count by coating‘ chamber ad/or coverslip with
various chemicals.

b) Substances, such as grease or silicone whieh prohibit
wotting of the zlass surface, produce very high counts,
aoparently by floating the coverslip.

¢) "Undermounting" shallow chamber with thin coverslip mroduces
very low counts with a high degree of reproducibility. The
concentration of RBC is gzrestest at the sides and lowest in
the middle. This result has never been obtained with the
standard coverslip and shallow chamber,

d) In 8 out of 10 tires, with a chemically cleansd double
chamber, the platform mountsd seeond had the lower count,.
This is probably caused by downward bending of the coverslip
over the empty chamter while loading the oppnosite side.

e) Using a chemically cleaned chamber, the thin coverslip was

obgerved to he bent with increasing urward concavity during
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loading of the chamber by visualising diffraction fringes be-
tween the coverslio and the chamber shoulders.

It was decided that the lateral shoulders should be moved as close
as possible to the edges of the nplatfarm and that an additional shoulder
sho.ld be placed Letween the two platforms in order to provids maximum support
for the coverslip and thersby minimize dowmward bending of the coverslip. It
was also decided that the material should bde pyrex since it was observed that
the caleium in crown glass leached out in ths elsaning process, snd that
quarts and vycor did not have suitable optical properties for phass mieroscopy.
Specifications for a new chamber incorporating these feztures are attached,
(s=e appendix),

9. In arder to evaluats the reliability of indirect nlatelet count
methods wiaich ars in current ues in our laboratory, and in order to provide
a body of data for comparison with a more absolute value which we hope to
attain with the direct method described above, LOO platelet counts were dane
(number of slatelets per 1000 arthroeytes) by dry smear and wet preparation

methods,

B, Ultrasonic Vibration of Platelets:

This work was undertaken in sn effort to determine whether thers
are differences between the mechanical fragility of platelets in individuals
with various diseases an:i in the same individual before and after irradiation.
Preliminary exneriments using an ultrasonic vibrator at the Laboratory of
Exparimental Oncology shzwed that the method was feasible. A General Tlecirio
Ultrasonic Vibrator was purchased for our laboratory in August 1950.

1. Experiments using heparinized bloo:! showed that the method of

DOS ARCHIVES



Progress Heosort - | ace

temnerature control (dr ice) uscd in the -relimdnary exp: rinents was nsal-

e
Fa
.

182:¢u rYe A4 fwy msblooc 3l cnullnUo T wWaler cooll o was dev!s

2. ietacis for maxin. nlatelet sussensi s orevio gly ased were
adantsd Lo the equi ment ava lacle in tiis I .bor cory usin,. six 530 cc units
2f 2len ) abtained from vie [rwin Hemorial Slood ‘ta ke

3. Fignt olavelet sustocg une Srow the slos o of normal susjects
wers nrenared ant vibrated or coriods a te 90 mirules.  Flutelef couunts
were Jdon. at 15 minute iuterva .. HNinety-six -latelot counts using the 20
micron chamver methoi were done, A variable reduction in the »l telet count
aitor vibration was observed. Considerable discreoancy bLeiwsen duplicate
crints was sometimes observed and furtiler worx on t.is Troiset is‘neing

aela dn absyance nending furtasr Lacvovesent of tie -oz2ielet counting method.

Le Hematolovica: £ eeis of Total soidy Irradiatlion:

> o

1l. Uxternai irra’iat‘un - 52 comolete bloo counis uwerc done on
six nationts in cout nuing followean ot ¥os oo patl nts ~ree
visusly r -orted,

2o Hndioactiva suosonorus - 55 eoml ue blood counts were done
on «leven satients in cuntinuin., followean studles af osatients
wreviously re ortad,

3. Three hundred and Tifteen com-lcte b5lood counts wure done on
thirty-tinree »atienus, und 29 sternal tone marrow studies
wore lone sn twelve tutl . onts in er stidy in tae radioaciive
Lodine rogram.

e Three hundrcd and ninety-nine hematocrit studiss and sedi-

mentation rat ¢ wv.re done i varioos menb-rs of tue above
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SPLOIFICAT ONS FOR SPUCIAL HEMOCITCMETER

Pyrex glass.

Thickness (distance from bottom to top of shoulders) 1.2 to 1.7 mm.
Flat bottom,

Two platforms, flat, parallel tc the shoulders and situated at a

depth of 20 microns below level aof the shoulders. The tolerance on
flatness, parallelisa and depth mmst not exceed 1 microm.

Dimensions of platforms 13 x 7 mm,

Each platform to be ssparated fram surrounding shoulders by a moat
3/l ma wide and 1/2 mm deep.

Lateral shoulders to be 5 to 6 mm wide.

Centrsal shoulder joining the tw: lateral shoulders and separating
the two platforms to be 2 mm wide,

HO metallic coating on the platforms.

Improved Neubauer rulings.# The centsr of the 3 »m square ruled
area to be located 5 1/2 mm from tie central edge of the nlatform
and 3 1/2 ma from each lateral edge.

# If it is imoossitle to make acourate rulings without a metallic

coating an the chamber we would consider bids for unruled chambers
meeting all other s ccificatioms,
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RADIOIODINE SECTICH

April 1950 to December 31, 1951
Earl R, Miller, M,D, = Chief of Sectiomn

The activities and purposcs of the Radlolodine Program are:

a. The study of radiation effects produced by 1131,

be The sevaluation of thyroid function in -rimary thyroid disecase
and other disesse states,

6. The treatuent of patients with benign and malignant thyroid
discass,

é¢. The study of myxedema,
8. The follow-up of patisnts to whom 1131 has been given,

f. The continued develomment of apparatus for more accurate and
efficlient counting and scanning of patients who have received
radioliodine,

(See appendix for summaries of published papers on "Studles with Radioiodine")

[ The study of radiation affeects produced by 1313,

The "normal®™ human is relatively resistent to acute effeois of in-
gested T13L, In these, 25 me of 1131 or more is required to uroduce myxedema;
75 ue x 5 within about five months did not nroduce detectable changes in thy-
roid functiony and no other organs studied (blood, kidney, liver) showed
eoffects from loses as nigh am 50 mc. (See ref. 1 and 2 for effects of small
doses; see ref, 3 for effects of large doses.)

Clinical and histological evidence of acute thyroiditis has been
obtained from one patient to whom 75 me of Ti3l was given when the natient
was in the euthyroid state. This Jdose was given to the patlent to destroy
his remaining thyroid in preparation for cossible treatment of the cancer

of his tayroid. Other material obtained at operation and from autoosies
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of patients to wnom radioiodine was given has been and is being studled,
These observat cns will be rsgorted later,

Radioautogranhs were made on tissues from 123 patients between
April 1950 and December 31, 1951, using the ™tissue on NTB plate" tech-
nique in all but nine patients. These studies were performed on patients
who wers operated upon for non-toxic nodular goiters or 6arcinoma of the
thyroid, and in certain cases of patients who had received 1'131 and who
undsrwent autopsy bafore all the iodins had been excrested or had decayed,
The studies were carried out for the purpcss of dstermining where the 1131
deposited in the various nodular goiters, in the normal thyroid tissue and
in the carcinomatous tissuej and tc study the effects of the radiations
from I331 on the thyroid. This method was ariginally brought out by Titus
Evans and was »ut into action on our program by Dr. Glenn Sheline. The
metiiod is used routinely now an sll radiocautographic studies with success.
The HTB plates are calibrated for blackening and development by a white
light exposurs of four intensities on one end of the slida,

In the hyperthyroid patient, az-roximately 120 to 200 uc 33
administered by mouth per estimated gram of thyroid gland brought these
patients out of their hyperthyroid state usually within a period of twe
to six months (L) (Anpendix. II).

In the patients with cancer of the thyrodid, doses of 300 te 600
me of I131 by mouth produced profound myxedema, hematologic effects,
notably a marked reduction in platelet counts, no detectable changes in
liver, kidney or gonadal funmction, while -roducing carcincstasis in

several pstients (5).
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b. The svaluation of thyroid function in _primary thyroid disease 'qd in

gther disease states.

The clinician's evaluation of a satient's history, symptoms, and
signs, plus his evaluation of the results of certain correlative laboratory
procedurss, constitutes the only ava.lable "measure™ of thyr:id function.
The rate of 131 uptake in the thyroid in the first few hours after its
administration was studied in a number of patients for some time before and
after April 1950 and the results correlated with the olinical evaluation of
their thyroid fimction. There iz a good correlation between high early
uptake and ihe presence of hyperthyroidism. The res:ults of these studies
were oublished. (6) (Appendix,I)

Studies of the RBC/plasma ratioc of 113 as a function of time
after I} administration were undertsken with Dr. Kemneth @, Seott in
patients with various thyroid diseases, This procedure is another test
whose results have a high correlation with the clinical evaluation of
thyroid function. The results of these orocedures will be pubiisnod.

Caonsiderable thought has been directed toward thse analysis of
the problem and basis of the evaluation of thyroid function. The present
clinical "measure" is uncertain and really deals only with the effect on
the patient of the thyroid hormone and with conditions that mimic various
thyroid states. There is no universally accented sine qua non of the
disease. All laboratory procedures however precisc and accurate can, at
best, have correlative significance with the uncertain clinical "measure®,
It is hoped that ultimately some bombination of thi more precise laboratory
results willi give us a statement of thyroid function. It would then be

necessary only to determine from the sym-t ms and signs of the patient,
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whether this level of thyroid function was "prop;r' for this patient or was
produsing "disease", rather than having to decide that (a) the patient is
suffering Irom an abnormal thyroid and (b) that the abnormality is great
enough to rejquire therapy.

One or more evaluations of thyroid finetion were nade on 87 patients
between April 1950 and December 31, 1951 as the sole reason for our seeing
the patient. The thyroid function svaluation is carried out by the inde-
pendent clinical examination of the patient by a minimum of two physiclams
(usually three ar four physicisns do this) and the evaluation of the results
of certain correlsative laboratory procedurss such as BR, PBI, 1131 uptske,
and RBC/plasma ratio of I}3! as a function of time after its administratian.
With the exceotion of the patients with non-toxic nodular goiters, most of
whom had only radioantograchic studies, the following new patients have had

one or more evaluations of their thyroid functions

Thyroid evaluation only 87
Hyperthyroidism evaluation and treatment S0
Carcinoma of the thyroid, studied bhut not treated 29
? Carcinoma of the thyroid, studied but not treated 6
Carcinoma of the thyroid, autopsy snccimen studied 3
Carcinoma of the thyroid, treated 12
Study and I131 thyroid destruction in patients

with carcinoma of the thyroid 5
Non-toxic nodular goiter 55
Toxic nedular goiter 1
Thyroiditis 8
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Miscellaneous studies

Cbesity 1
Substernal goiter ({
Non~thyroid tumors 5
Hon=toxic goiters L
Myxedema 3
Others -1

291

In addition, a number of patients accepted for study before April 1, 1950
had thyrold evaluation:s during the interval being reported upom, so that
a total of 816 doses of I131 were administered to patients betwesn April
1, 1950 and December 31, 1951, Fach of these doses were followed by
studies of the patient.

¢s The tre:tment of natients with benign and melipgnant thyroid disease,

Treatment of patients with I3l is limited in this srogram to
those with hyperthyroidism (in patients who o not have nodules in the
thyroid) and to those with proved cancer of the thyroid,

The treatment of hyperthyrocidism hes been caurried out since
Sectember 1946 in the prescnt nrogram. Between April 1950 and December
31, 1951, 50 catients have been given Il for hyperthyroidism. The
results of this method of treatment in the first 100 consecutive cases
was published in Aﬁgust 1951 (L) (Aopendix, II). The protlem of dose of
32 for patients with hyperthyroidism was sublished in November 1951 (7)
(Appendix, III)., Before the studies leading up to the last paper wera com-
pleted, patients were studied for a week, then treated with 1131 if they

needed it, and then studied again for a week. Since the dose studies were
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campleted, patients were seen in the morning, studied for the day, treated
in the afternoon if they needed it and were permitted to return home in the
afternoon. Complete resvaluation and retreatment, if necessary, is carried
out 8 weeks, 15 weeks, 2l weeks, atc., after the treatment dose. The
patients with hypserthyroidism are given 120 pc of 1131 by mouth per estimated
gram of thyroid. The results obtained with this method seem to be as satis-
factory as were those which followed the longer and more complicated study.

Between April 1, 1950 and December 31, 1951, forty-nine patients,
with proved careinoma of the thyroid, have becn seen and studied. Of these,
12 underwent treatment of their tumors with I*3l, In sddition, 6 patients
with tumors possibly of thyroid origin were studied.

Of the 12 patients who were treated

3 are dead

L were improved and still alive

3 were questionably improved

2 were not helped but are still alive.

Patients with proved carcinoma of the thyroid whose disease has
spread beyond hope of surgical cure and who have cbjective evidence of the
disease are accepted for treatment. Our present method of handling these
patients can be ocutlined as follows: The patient is givem 2 mc of 1131 o
a test dose. The uptake in the thyroid and in any obwviocus lesions and the
urinary output of I+31 is gstudied for L8 hours. At the LS hour time a
"scan" of the patient is made for more detailed information about the up=
take of I131 in the neck and over any known lesions. Usually the chest is
scanned in any case. During the 48 hour I13l study, the faollowing deter-

minations and procedures are carried out:s Blood count, BMR, PBI, BSP,
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bone marrow, Addis count, thymol turbity, uric aecid, areatinine clearancs,
photograrh, necessary x-rays usually including a chest, and clinical examin-
ation of the patient, At L8 hours a bicpsy is obtained if pessible in order
to obtain radiosutographic studies of the tumor. This biovsy is frequently
obtained at the time of as complcote a removal of the thyroid as possible.

The patient is then given 25 to 100 me of I}3! depending upmn eircumstances.
The patient 1s campletely reevaluated each month as above (with the exception
of bone marrow studies which are done every 2 months, and biopsy whioh is
done as aften as feasible). The treatment schedule is continusd en & monthly
basis of 100 mc of 1331 by mouth as lmg as (a) there is evidence of uptake
in the lesions and (b) there is evidence of no alwruing symptoms or signs

or laboratory evidence of atnormality severe :nough to mske us stop treat-
ment. Artér canclusion of treatment, the patient is made and kept euthyroid
by thyroid medication. Several patients have shown msrked blood comnt changes.
The platelets particularly have si:owun rcmarkabls reduction after therany.
Discontinuance of therapy, time, and the administration of thyroid substance
with the consejuent loss of myxedema, and in some cases, tramsfusion have in
ell cases restored the bleood picture to nearly normal limits. For wwhile,

50 me of I 3 was given every two weeks to tatients with careinoma of the
vthyroid. The most marked blaqd count changes were seen with siis regimen,
For the last few months, the 100 me dose once a month schedule has been
resupad, Not enocugh time has passed to permit us to ses the effects of

this change in regimen., The data on our patients with carsinoma of the
thyroid are being studisd and two papers are in nrevaration dealing with

them, They will 5e published in Radiolozy when the studies are completed

(3, 5)e
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d. The study of myxedema,
The nesd for the further study of myxedema grew out of the problems

connected with the handling of p .tients who are being treated for carcinoma

of the thyroid with IF>L. ALl of these patients became profoundly myxedemutous.
The blood changes, the metabolism of 1331, and the effects of myxedema, per se,
on the tumor are all of intercst and of major importance. Blood and 1131
studies are being carried ocut on hypothyroid and myxsdematous patients who
have not been tr ated with I'3 in order to ses if the effects of myxedema

¢éan be separated from the radiation effects of 1131.

@, The follow-up of vatients to whom ;131 has bsen given.

Since the beginning of the pres.nt I%31 program in Sentember 1915,
618 different patients have been seen. Of this number, those with hyper-
thyroidiem and carcinoma present a follow-up problem. It is our custom to
see patients who have had hyperthyroidism every 3 months for a year after
they have beccme euthyroid and about yearly thersafter, and major effort
of the Thyroid Clinic is directed toward this end. Ir. Dailsy and Mrs.
Louw have done a fine job with this.

f. The continued develooment of arparatus for more accurate and efficient

-«damting and scanning of patients who have received radioiodine,

Scintillation counters have been in use in the program since
the beginning of April 1950. These are about 30 times as efficient as
the Geiger Counters previcualy used. A scintillation counter is mounted
on a scanning unit which is in turn mounted upon an x-ray tube stand,
The scintillation counter is connected to a scaling circuit whieh con~
tains a count rate meter. The instantansous count rate is recorded on

a Speedomax recorder. The scanner earrying the scintillation
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counter moves crossways over the patient at the rate of eight inches per
minute. The Speedomax recorder papcr moves at the same rate and in the
same dirsction as the counter. The scaler has been rebuilt by Hugh D.
Farnsworth and William Goldsworthy of James S. Norton's electronics
group in the Rudiation Laboratory in Berkeley, so that a single easily
calibrated count rate meter is incorporatsd into it. The scaling factors
of the scaler permit the use of varicus full scale readings from 3125 to
100,000 counts per minute with no significant variation from linearity
throughout the scale. Three differsnt time oonstats are available an
the apparatus.

(ns other arrangemsnt was tried before the present one was
accepted. In this one, selsyn motors drove the scanner and the recorder
paper at various equal rates. The system worked as sxpected, but the pre-
sent system has grecater flexibility and is therefors better,

The problem of collimating ccnes an the saintillation ccunters
for use especially with the scamning device angaged our attention for a
natter of several manﬁhl. Several very efficient multichannel collimating
cones have been made. Theoretical cons! ieration of the multichannel
collimators was undertaken by “r, Robert . Newell aof Spanford. Work on
theae was carrisd out by Dr., William Saundsrs and the author, A paper
has been prepared and is to be nublished soon in Nuclemmics dealing with
the design of multichanneled collimators. The present dssigns in use by

Dr. Saunders and by us are highly efficient and very selective,
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Summaries of published papers on "Studies with Radiciodine®

I. Function and Rate of I131 Uptake af Thyroid (6)

Data were collected on the I131 uptake in the thyroid during the
first seven hours after its administration to five groups of patients,
Ons group was considered clinically to have narmal thyroid function
and & second group: was emsidered to be suffering from hyperthyroide
isz. 4in attempt was made to find a single quickly obtained value from
the uptake curve in differentiating betwsen thess groups,

The uptake ss given by the "£/hr." was tried first, It was cal~-
culated by taking the per cent of I1XL eallected by the thyraid during
the first few hours after its administration sand dividing it by the
number of hours between administration amnd observation. Although this
"/hr.* was dependent upon the time of measuremsnt, it was as useful in
these groups of patisnts as were the determinations of the basal meta-
bolic rate, the protein-bound iodine, gr the maximum uptake of I3l in
the thyroid.

The abscluts valus of the uptake determined at any particular time
between two and seven hours is of greater use than the "$/hr." in
differentiating patients with hyperthyroidism from those without hyper-
thyroidisa. This follows because of the variation of the "$/hr." with
time., It has been found expedient to determine the uptake at cne, three,
and five hours and construct a curve with the data thus obtained. This
provides three indspendent observations which serve as checks on ane
another and & curve which ¢an be compared with the curve through the
higheat obtservations in the control group.

On the tasis of the thyroid uptake during the first seven hours
it was not possible to diffsrentiate between suthyroid and hypothyroid

individuals.

The results of the tests are unpredictable in patients with
nodular goiters,

II. Treatment of Patients with Hyperthyroidism by I+33 (k)

Data on the first 100 ccnsecutive patients treated with radio-
active ilodine for hyperthyroidism at the University of Califcmmia
Hospital are presented. Methods of patient selection and treatment
and the results of such troatment are given. The results of radioio-
dine therany for hyperthyroidism in patients without nodular goitera
are satisfactory. Follow-up studies of patients, up to five years
in some cases, have shoun a striking absence of recurrence. The
number of patients rendercd hypothyroid by this treatment is not
more, and may be leas, than following surgery., Murther experlence
may permit us to reduce the incidence of this complicatiom., No un-
towvard effect of the treaiment, excent hynothyroidism, has becoame
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evident in the follow-up of this group of patients.

The plsce of radioiodine in the theracy of hyperthyroidism is
considered,

III. Problem of Dossge in the Treatmeat of Hyperthyroidism (7)

Since the treastmsnt of hyperthyroidisam by radiciodine is essentially
radiation thera:y of the abnormal thyroid, it would be advantegecus if
the proper radiation dose to the thyroid eould be predetermined and
could be expressed in roentgens., This paper deals with attempts to
soocmplish this. 4 test dose of I131 was given to the patient, the
thyroid uptake curve was determined, the thyroid weight estimated,
and the amount of I131 necessary to give the predetarmined dose cal-
oulated. VWhen this smomt of radiciodine was given to each of a
number of patients, it was found that the "preselected" radiation
dose as calculated from the test dose uptake curve frequently differed
from the "aoctual® radiation dose as salculated from the untake curve
of the therapeutic dose. Th.se differences were dependent upon changes
in effective half-life and maximm uptake bstween test dose and
therapeutic dose,

A study of the results of trestment of hyperthyroidism by 113,
with the dose expressed in terms of migrecuries per estimated gram of
thyroid, showed that some remissions vere aschieved and that no hypo-
thyroidisn was produced by initial dosecs of 90 to 129 microcuries per
gram., ITreatment of a series of patients has accordingly been started
with 120 microcuries per gram of thyrold as an initial dose. To date
this dose of radiciodine seems satisfactery for the first treatment
of hyperthyroidism in patients with diffuse texic (not nodular) goitera.
If ncoessary, subsequant doses of radiociodine are administered, their
size being based on the recspmse of the p:itient to the first dose.
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PHYSICS SECTION

Report to December 31, 1951
Gail D. Adams, Ph.D. = Chief of Sectiom

Since the Physics Section of Contraci AT-11-1-GEN-10, Project #2
was not instituted at the time of the last progress report formulation, the
following will be a camplete history of activities and accomplishments of
this Section from its inception to December 31, 1951, The 70 Mev synchrotron
bhad been ordered and the Radioclogical Laboratory Building had been planned earlier,
Starting in May and continuing through Decemver 31, 1950, the present
Scu;ior Investigator of this Section was employed in a consultative capacity
without salary. In Xay and again in November, 1950, he was brought to San
Frencisco to usist; in the formulation of nlans for the oceupatio: of the
Radiological Laboratory Building, and for the detailed planning of ths syn-
chrotron program. During Sentember, 1950 he also visited the Qeneral Electric
Company at Schenectady, New York, for the purpose of understanding the design,
construction, and operatiom of the 70 Mev synchrotron and of observing the
current stage of completion. At that time, the magnet and polse laminetions
had been stacked, exciting coils fabricated, capacitor rack assembled, and
the vacuum tube finished and tested. Other components wers all at least
started and in various stages of completion or testing. Those components
subcontracted outsiie the General Flectric Company had completicn dates well
" in advance of the then target date for the start of overall tests (Decsmber 1,
1950). It is a matter of history that ths actual testing started April L, 1951.
During this pericd also, some of the nrogram details were con-

verted mto lists of supplies and equipment which would be needed to
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prosecute the program effectively. Theze lists were sent to San “rencisco
for issuance of purchase orders. Much of the equipment so _istzd could not
be ordered for lack of a person in San Praneisco who could assi=t in cagosing
among the offerings secursd by the Puarchasing Office,

The Senior Investigator was employed in a full tinme ~a-acitr in
San Francisco as of January 1, 1951. He was then able to make sracur .ent
decisions amd much time was so spent during the first helf of 1951, In
addition, many details of the synchrotron program were outlined, Zoocifi-
cation and ordering of much of the furniture and the like for the building

were also accomplished,

The Senior Investigator spent six weeks in Schenectady Juring
the latter half of March and April, 1951, observing and assisting I the
operation tests on the synchrotron. Particnlar attention was said to the
details of the magnstic field and other magnetic conditiu.ns relative to
the operation of this device. Although not perfeet, all magnetic charac o r-
istics appeared to be satisfactory, but some required correcticns to Le
cantinuously arplied and these were bullt into the machine, Tihe lust and
ovarall test would be the production of x-rsys. The first attemnt res Iic+
in the opening of a vacuum leak, anparently due to rigild cou iing of mam-t
vibrations to the vacuum tube. It was apparent that the engineering ree
quired to minimise the rigidity of this coupling would take ot least two
veeks to design, fabricate, and test, In conseguence, tie Serior Tnvesti-
gator returned to San Francisco without witnessing x-ray orcduction in
3chenectady. The company nlanned to run the synehrotron witi x-rays
being produced for same 300 hours as nroof testing before sini meit. At

least the majority of this test was witnessed by Mr. W. 4. liutz of the
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Radiation Laboratory, Berkeley,

A Senior Accelerator Technician of consicerable experience elso-
where was hired as of July 1, 1951. Being an engineer by training, his
services have been invaluable in the design details of equirment to be
facricated in the laboratory shope A Junior Physieist end a Scnior Labora-
tory Mechanician were hired in August. The Mschanician has been able te
convert the tools suprlied into a working shop and has produced a number
of companents for use on the synchrotron and in the experimsntal prograns
of all ssctions of the project. Both physicists and the technicisn have
cbserved and assisted in all stazes of the synchrotron installation,

The synchrotren arrived in San Francisco August 27, 1951. The
rigging and intercomnection subscontracts were handled by the Radiatian
Laboratoery, Mr. Ruts being the field supervisor, Mr. R. N, Edwards,
synchrotron project sngineer from Schenectady, arrived in San Francisco
an about November 1, 1951 and x-rsys wers produced first an November 9,
Very soon, two major problems appesared w.:ich have not besen sclved by
December 31, 1951. Thes: were (1) irregularities in the vacuum pumping
control system and (2) destruction of injectors apparently caused by
vibration ceoupled from the magnet to the vacuum system,

By Rovember 21, 1951, the initial yleld in the center of the
beam as measured by a Victaorsen thimble encased in a one-eighth inch lead
had been increased to at lcast 1100 r per minute at one meter from the
target, The filament of this first injector lasted 20 hours, All told,
as of December 31, 1951, seven injectors have succumbed witi a total
filement 1ife of 136 hours. Of these, three manufactured by the General

Flectric Company lasted a total of 6L hours and four made by the Radiation
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Laboratory, Berkeley, lasted 72 hours., Although the average liletimes are
similar, the variations are large.

A critical exanination of {he vibration problem was nade using
first a light-beam magnifier and later a crystal acceleromster. The re-
sults, although not unequivocal, showed substantial vibration forces and
amplitudes at the injsctor wnich were apparently soupled to the vacuum
tube vie the vacuum pump lead comnection., Palliative measures were de~
velopsd and installed. Their adequacy will not be known for same time to
come, o

Occasional use has been made of the x-rays produced. A prelin-
inary test of x~ray films has siiomn that Eastman Industrial, Type H is
nearly linear in blackening response to ionization delivered whereas Eastman
No=Screen deviates appreciably from linearity. Ordinary medical x~ray film
was shown to bs very nonelinear. There is no large-scsle electron contanm-
ination of the x~ray beam, Using Industrial Type M and assuming precise
linearity, the beam shape at 70 Mev was messured and found to have a full
width at half maximum intensity of two degrees. From this beam shape and
known absorption coefficients, a compensating fiiter has been designed and
constructed. Because the aperture system as supplied with the synchrotron
is not coaxial with the x-ray heam, it has not yet been pessible to test
this fiiter.

It appears that the maximum tissue dose available at one meter
will be about 100 r per minute. The focal spot is about one millimeter
high and 1s negligible in width. The light beam furnished with the syn~
chrotron has been adjusted. It has been found useful for localising the

position to be occupied by the xeray beam but requires the room to be
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darkened. A few circuit modificatians have been made to improve the overall
operating characteristics of the synchrotron but otherwise the electrical
behavior seems entirely satisfactory.

Various problems in the vacuum pumping sysiem have consumed at
leaat half of the man-hours since pumping started on October 25, By Decem-
ber 31, every valve nad been revised at least once and then rebuilt, Certain
snomalies in the control circuit require further revisions which have been
designed and will be gade when new parts are available. It is felt that
ths system is well designed but poorly engineered.

On Decamber 31, the Physics Section finds itself with a preadwood
vhantom complete, s wvater phantom nearly complets, a vacuum salorimeter de-
signed with construction to start soon, snd means available and tested for
counting induced activities as requirod by ths program. In a word, this
section is ready to start serious work but will not be gble to start until
the synchrotron operates well enough to be accepted froam ths aanufacturer.

The members of this section have served all other sections of
the laboratory in a consultative capacity, occasionally contributing cal-
culations and tecrmiques. A laboratory seminar has been instituted and
the first series of lectures deals with the concspts and language of physics,
pertaining particularly to radiationa, both ionising and otherwise.

An experimental program has been outlined in sufficient detail so
that neceasary groundwork will delay the start of irradiatiocms of biological
specimens as little as possible. No more than two months should elapse be-
tween acceptance of the syncirotron and the first biological irradiation.

It is expected that the Physics Section will occupy abﬁut half of the

synchrotron's operating tine for the first year's operations.
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BIOLUGY SECTICN

Report for period ending December 31, 1951
Henry I. Koim, M,D. - Chisf of Section

The 3iology Secticn of the Radioclogical Laboratory was formally
establish:d in February, 1951, but had no quarters until tae Radiological
Laboratory Building was read for occupancy late in September. The calen-
dar year of 1951 was therefore chiefly mne of planning and procuremant,

To cntribute to the radiological treatment of cancer is the
objective of the Biology Sectiocn, and it's work is therafore oriented to-
ward the clinical problems of the radiotherapist. During 1951, a research
program for the next two ysars was elaborated in some detail, The first
iten on this orogram is to caﬁpare the effectiveness of the x-rays from
the 70 million volt synchrotran with those from theray machines now in
general use, Such information will be helpful in deciding what dosage
should be used in the e¢linical trials. The comparisons will he made using
a variety of biclogical materials, ineluding the normal and cancerous
tissues of small laboratory animals, the chick embryo, and various micro-
organisms,

The egquirment ‘and sunnlies reanired for the initiat on of this
program are now on iand, including cages specially designed for the
limited storage facilities available, a 250 kv x~ray machine and animal
exposure cabinet, microscopes, glassware, chemicals, incubators, etc.
Breeding stocks of rats zspecially suitable for cancer research have
been obtained from the National Cancer Institute (Fisher No, 3Lb) and
from Professor W. F., Dumning of tne University of Miami (A x C Line 9935).

A breeding stock of mice has heen established at the Cancer Research
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Genetics Laboratory of the iniversity in Berkeley. Lines C and !\ are being
crossed, and the F-1 generaticn will be used in the first series of exveri-
ments. These genstically controlled lines are suitatle for general labora-
tory work. In addition, since they show a low, relatively censtant incidence
of breast and pulmonary cancers, it will be possible to study the affcet of
radiation, and of other factors, upon the time of appearance and upan the
incidence of these tumors. For the work with uniecellular organisms, some
25 different spsciss have been obtained, representing various degrees and
kinds of metaboliec specislization. The relative suitability of the members
of this collsetion for radiation studies is now being determined,

Arrangements for collaboration have been made with members of
several other devartments of the University. Dr. Kenneth DeGne, head of
the Cancer Research Genetics Laboratory at Berkeley, will serve as & con-
sultant in genstics and will collcborate in the experiments relating
radiation sensitivity to genetic type. In addition, Dr. DeOme's laboratory
is supplying all of the mice to be used, and will care for those mice sur-
viving exposure to radiation that are to be observed until death, Dr.
Timothy Crocker, of the Devartment of Medigine, and Dr, Jabn Boland, a
visiting Cancer Society fellow from mgland in the Department of Radiology,
will collaborate in exveriments involving the rsdlation-sensitivity of the

chiclk embryo and of certain mammalian tumors,
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