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Contract No. AT-(40-1)-288
(Bowman Gray School of Medicine of

Wake Forest College) 46”7

Modification No. §

BEST COPYAVA!LABLE SUPPLEMENTAL AGREEMENT

THIS SUPPLEMENTAL ACEEEMENT, entered into thisléth day of __ Jume R
1954, effective as of December 31, 1953, by and between een the UNITED STATES OF
AMERICA (hereinafter called the "Government™), remresented hqredn by the WNITED
STATES ATOMIC ENERGY COMMISSION (hereinafter called the "Commission®), and the
BOWMAN GRAY SCHOOL OF MEDICINE OF WAKE POREST COLLEGE (hereinafter called the
"Contractor®);

~, - WITNESSETH THAT:
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WHEREAS, the Goverment and tho Com.ractor entered into Contr&ct ¥o.
l‘t-(bo-l)-288 dated June 22, 1949, for the performance by the Contractor of
research projects on 21) the distribution and turnover of sodium and petassium
in acute wectiogg, 2) the formation of phospholipides in tissues, and (3)

the toxicity of P’< as related to the diet and to the chemical nature of the
compound; and

WHEREAS, the contract has bemn amended herstofare by Modifications Nos.
1l -4; and

- ~~3 WHEREAS, the parties hereto desire to provide for the temingtien of the
work under the comtract, the payment of expenses in connection with showing
an exhibit prepared by Dr. Harrell, the Project Leader, and the withdrawal of
certain of the funds previously agreed to be furnished by the Commissiom; and

WHEREAS, this Supplemental Agreement is authorized by and executed under
the Atomic Energy Act of 1946;

THEREFORE, the parties hereto do mutually agree that Comtract No.
1'1'-(!.0-15-288 shall be deaned modified in all respects necessary to accamplish
the following:

1. The fifth and final period of performance will commence on Juiy 1,
1953 and will end on March 31, 195%. I SO S T

2. Performance of the research activities outlined for the fifth period
will end on December 31, 1953.

3. During the period January -~ March, 1954 there is included in the scope

of the activities under the contract the showing of an exhibit prepared by the
Project Leader.
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4. The amount of money to be paid the Contractor for the fifth period
of performance (stated in Article III, subsection 1., d.) is reduced from
Ten Thousand Dollars ($10,000.00) to One Thousand Four Hundred Twenty-Three
and 48/100 Dollars ($1,423.48).

IR WITNESS iERKOP, the parties hereto have executed this Supplemental
Agreement the day and year first above written.

UNITED STATES OF AMERICA
BY: UNITED STATES ATOMIC EXERGY COMMISSICEH

. BY: _s/ K. Kassechau
Contracting Officer
' WITHESSES: BOWMAN GRAY SCHOOL OF MEDICINE QF WAKE

FOREST COLLRGE
s/ Harry O, Parker - Controller
The Bowman Qray Sehool of Mediecine BY: 8/ C. Co Carpenter

Winston-Salem, North Carolina
Address TITLE: Dean
g_mem_n_m:_-_m._mt.
£ e Bowman Gray Sehoel of Medieine NS

L

ress
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Contract No. AT-(L0=
(Bowman Gray Schoo
Wake Porest College)
Modification No. b

SUPPLEMEN TAL AGREEMENT

' THIS SUPPLEMENTAL AGREEMENT, entered into this day eof .
, 1953, by and between the UNITED STA AMERICA (herein-
after called the "Government” ), represented herein by the UNITED ST TES

ATOMIC ENERGY COMMISSION (hereinafter called the *Commission"), and the

BOWMAN GRAY SCHOOL OF MEDICINE OF WAKE FORRST COLLRGE (hersinafter ealled
the "Contracter");

WITNESSETH THAT:

WEEREAS, the Govermmeat and the Comntractor entered inte Contreet
No. AT™~(L0-1)-288, dated June 22, 1949, for the performance by the Contractor
of research projects on (1) the distribution and turnover of sodium amd
potassivm in acute infections, 5) the formation of phospholipides in tis-
sues, and (3) the toxicity of as related to the diet and to the chemical
"nature of the compound; and

WHEREAS, the contract has been amended heretofore hy Nodificatiems
Nes. 1, 2 and 3; and )

WHEREAS, the parties hereto desire to extend the term of the con-
tract in erder to continue and extend the research activities previcusly
uwndertaken, as such extended pregram is described in Supplement No. k to
Appendix "A®, and to effect certain other changes hereinafter set out; and

_ WHEREAS, this Supplemental Agreement is authorized by and executed
under the Atomic Energy Act of 1946;

~ NOM, THEREFORE, the parties hereto do mutually agrees tiat Coatrast
No. AM(1i0-1)-288 is hereby modified in the following particulars, but
in no others:

1. Add the following new section 4 to Article IT - TERM OF CONTRACT:
sh., The fifth period of performance for the project covered

by this contract will commence on July 1, 1953, aad will
end on June 30, 195k.s

R TP —_ -~ e
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2. Add the following new subsection d. to section 1. of Article III:

*d. In consideration of the Contractor's performance ef the
research activities described in Title I of Supplement
No. i to Appendix 'A', the Government will pay to the
Contractar the sum of Ten Thousand Pollars ($10,000.00)
for the fifth pericd of performance.®

3. Add the following new section k to Article V — REPORTS, RECORDS,

AND INSPECTION:

a4, Pramination of Recerds

ﬂb.

e,

The Contracter agrees that the Comptroller Gemeral
of the United Stat es or any of his duly authorised
representatives shall, until the expiration of three
Yyears after final paymeat under this comtraet, ave
access to and the right to examine any directly
pertinent books, documents, papers and records of the

Contractor involving transactions related to this con-
tract.

The Contractor further agrees to include in all his sub-
contracts hereunder a provisien to ths effect that the
subcontrastor agrees that the Cemptreller Gimaral of the
United States er any of his duly sutherised representatives
shall, until the expiration of three years after final pay-
ment under this centract with the Govermment, have access
to aand the right to examine any directly pertineat books,
documents, papers, and records of such subcontractor in-
volving transactions related to the subcontract. The

term 'subcontract' as used herein means any purchase

order or agrsement to perform all or any part of ths work
or to make or furnish any materials required for the per-
formance of this contract, but does not include (i) pur-
chase orders not exceeding §1,000, (ii) subcmtracts or
purchase orders for public utility services at rates
established for wiform applisadility te the gemertl pub-
lic, or (iii) subcontracts or purchase orders for general

inventory items not specifically identifiable with the work
under this contract.

Nothing in this comtract siall be deemed to preclwde an

audit by the General Accounting Office of any transaction
undsr this contract.»
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k. Add the following new Supplement No. 4 to Appendix "A®:

*SUPPLEMENT NO. &
sJuly 1, 1953 — Jume 30, 1954

"This Supplement No. L describes the research program and budget agreed
upon between the Commission and the Contractor for the fifth peried eof

performance.

*TITLE I

"1, PROGRAN

ubh,

Proioct Leader. The werk under this TITLE I of Appendix sA"
¢ ed out by the Contractor under the directien of
Dr. George T. Harrell as Project leader.

Scope and Plan of Approach

During this period the Contractor will continue inwestiga-
tions into the distribution and turnover of sodium and
potassium in acute infections. Studies will be made of the
alterations in edema in patients and experimental animals _
with relation to the electrolyte dalance and exchange. Sodiwm
and potassium space and the tissue spaces for these elements
will be determined in degs as well as in guinea pigs and
rabbits, and the amount of sodiwm im bone will be studied with
respect to its contribution to the sodium pool ef the bedy.
Intracellular and extracellular infections and their influence
on the fluild changes will be determined, as will metabolic
factors which are important, coupled with clinical studies

on various types of diseases as they influence the fluid
balance and the sodium and potassium spaces.

%2, BUDGET — Fifth Period: July 1, 1953 - June 30, 195

The Contractor will furnish as its contribution to the
project:

(1) Salaries of staff members, including the Project

Leader, and other personnel engaged ia the work, ia

excess of the Govermment's contribution wmder b, (1)
below.
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(2) Use of laboratory work space; and equipment,
materials and facilities needed for the projest
in excess of ths Government's paymemt wnder b,
below.

(3) A1l clerical, administrative and overhead costs ia

excess of the Government's pament under b. belew.

The Government's payment as provided in section 1. d. of
Article III, together with the sum of One Thousmd, Two
Hundred Porty-three Dollars ($1,243.00) (which amount the
parties hereby agree shall be desmed to represeat the amount
by whiek payments made by the Oovermment for the fewrtih sen-
tract period exceeds total expenditures for the same period)
is to cover generally the following operating estimates:

(1) Salaries and Wages

Technician $2,700.00
Animal Technician 24250.00
Electronic Engineer,

(part time) 300.00

Total Salaries and
Tges $ 5,2%.0

(2) Rquipment 502,00
(3) Isotopes 1,850.00
(4) Animals 1,800.00

(5) Supplies

Qeiger-Mueller Tubes § 200.00
Glassvare 300,00
Chemicals 300.00

Total Supplies - 800.00

Subtotal $10,502.00
(7) Overhead Th1.00

Total $11,243.00

Items of property procured or manufactured by the Contractar
during this period, title to which will vest in the Gove mment
(8ee Article VI): None,.®
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S. In Appendix "B" delete the fourth sentence of section 3. a. and
substitute therefor the following:

"The Contractor agrees that it will not permit amy
individual to have access to restricted data wntil the
designated investigating agency shall have made an in-
vestigation and report to the Commission on the character,
associations, and loyalty of such imdividual and the Com-
mission shall have determined that permitting such persoa
to have access to restricted data will not endanger the common
defense or security. As used in this paregraph the teram
‘designated investigating agency' means the United States
Civil Serviee Commission or the Federal Burean of Dmvestiga-
tion, or both, as determined pursuant to the provisions -
of the Atomic Bnergy Act of 1946, as amended by the Aot of
April 5, 1952, Public Law 298, 82nd Congress, 66 stat. 43.°

IN WITNESS WHEREOF, the parties hereto have executed this Supplemental
Agreement the day and year first above written.

THE UNITED STATES OF AMERICA

BY: UNITED STATES ATOMIC ENERGY COMMISSION

Br: /[o/ K, Kasscham
Contracting Officer

W1 TNBSSES: BOWMAN GRAY SCHOOL OF MEDICINE OF
/s/ Katherine Davis WAKE FOREST COLLEGE
Admn. Ass't, Bewmap Gray School
of Medicine RY: [s/ C. Co Carventer
Winstop-Salem, N, Cs
(Address) TITLE: _ Deap -
/8/ Harry O. Parker :
Coptreller, Bowman Gray Schoeol
of Medicine
rinstop-Salem, N. C.
(Address)

ACCEPTANCE BY PROJECT LEADER

I have read the foregoing Supplementsl Agreement and agree to be bound
by 1ts terms.

/s/ George T, Harrell
Project Leader

RERR LN
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Contract No. AT-(40=1)w2B& = -
(Bowman Gray School of Medioine
of Wake Forest College)
Modificetion No. $

SUPPLEMENTAL AGREEMENT
THIS SUPPLEMENTAL AGREEMENT, emtered into thin‘ﬁ_ghy %
1952, by and between the UNITED STATES OF AMERICA (hereinmafte he
"Govermeat" ), represented herein by the UMNITED STATES ATOMIC EMERGY COM-

MISSION (hereinafter called the “"Commission” ), and the BONMAN GRAY S8CEOOL
OF MEDICINE OF WAKE FQREST COLLEGE (hereinafter called the "Contractor™);

WITRESSETHE THAT:

WHEREAS, the Government and the Contraotor entered inmto Comtraot
Ho. AT-(40-1)-288, dated June 22, 1949, for the performance by the Coutractor,
commencing om July 1, 1949, of tiree separate research projects on (1) the
distribution and turnover of sodium and potassium in acute infections ( )
the formation of phcspholipives in tissues, and ‘3 he toxicity of °52

“a

related to the diet and “o the ohemical vature of the compound; and

WEEREAS, the Contrast has been modified neretafore by dMcdifications
Nos. 1 and 2; and

NHEREAS, the parties desire to extend the term of the coatraot in order
to ocontimue and extend the research activities previocusly undertaken, as
such extended program is described in Supplement No. 3 to Appendix "A"; and

WHEREAS, this Supplemental Agreememt is authorized by snd exeouted under
the Atomic Energy Aot of 1946;

ROW, THERSFORE, the parties hereto do mutually agree that Contraoct
No. AT-(40-1)-288 is modified in the following partioculars, but in no others:

1. Add the following new section 3 to Artiole I1I - TERM OF CONTRACT:

"3. The fourth period of performance for the project covered
by this contract will commence on July 1, 1982, and will
end on Jume 30, 1853."

2. Add the following new subsection o. to section 1 of Article III:
"c. In consideration of the performance of the work described
in Supplemext No. 3 to Appendix 'A?', the Govermment will
pay to the Contractor the sum of Twenty~Hine Thousand One
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guntr sa sightvy ~)lara and jeveciy~Four (euts '$28,140,7¢ "
fos the Paxts zeried of zr-lormaar s Ve funde to e oapoled
to thw three Ti.les accordiag to .he dbudget provisions cf
Supplemsns No. 3 Yo Apoepdir 'A'."

“r

&, Add the following new Supplement Ho. 2 to Appendix "A7:

"SUPPLEXSNL NO. 3

"July 1, 1952 - Juge 30, 1953

‘This Supplauent No. I describes the research prcjects and budgoets
ezrsed upon hetween the Commission and the Contractor for the fourth
period of performance.

"TITiE I
"1, PROACT .

"a. Scope ard Plan of Apmroach

During this period the cComtractor will oontiauwe 1ts iu-
vistigations into ths distributiown and Liroower of godr o

#nd potessium in acute infectiors by pro«,aadum aicas thr
following lines of endeavor:

(1) Stendardization of Methods

Should it become necessary to utilize guiznea pigs {or
tho study of intrecellular infectic:s hecauus nf the
diffioulty cf esn abltahl:\g a fata.l or aevere | logaL'~
dial nluiizn ot oraor o ts, Tha oot T :
and atandardize mioromethods for bloM volume, Iiaz‘*

K% gueces ard ¥ and X ccatent of tismue in guinea

pigs.

Serial dotertinasiios of the IO 8.7 .2 Lerial
young women will be done in order to determine the
reliajility and reproducibtility of resul®s. OSimilar
gerin: data will be otitaired in por:mal young men. Tae

data obtained is expected to give information of rcrma’

;;351010510 variations anc of the stability of the
spece as a dasis for interpretation of experi-
mental data to be obteined in diseased atatmes.
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(2)

(3)

Experiments will be undertalken to determine the
effect on the K82 space and potassium balance of ded
rest alone and of starvation without immobilization
on normal humen beings.

Further studies on normel values in raddbits, guinee
pigs and human beings for dlood volume and total
available protein content will be conmtimued with serial
species -speoific protein fractions labeled with 1131,

In order to determine the effeot of the normal

seoretion of the thyroid gland om the distribution of
sodium and potassium, raddbits will be made myxedematous
by the h\pﬁon o{dm. After myzedema is established,
the Na24 and 131 tagged protein spaces and m24, g2
tissue contents will be determined. '

Intracellular Infectioms

The studies on experimentally-induced Rocky Mountain
apotted faver ip rabbits and guinea pigs will be
ocontinued.

Further attempts will be made to iucrease the virulence
of the riokettsios for rabbtits and to induce greater
physiologio ohanges.

Autoradiographio studies by the technique previously
developed will be done omn representative animals as
a oheok on the physioclogic method by an anatomic ome.

pxtracellular Infeoctions

The experiments previcusly reported om fluid changes
in trichinosis, an extracellular infection, studied by
non-isotopio teohniques will De repeated with the
epplioetion of the tracer methods previously devsloped.

Tinme permitting, further attempts will be made to
standardize an extracellular interstitial infection

with viruleat type I pneumocooci in the skin and
suboutansous tissue of rabbits.
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(¢)

(6)

Impune Resotions Without Infection

Further attempts will be made to induoe quantita-
tively greater physiologic ohanges through the
sensitisation of rabbits dy repested injeotiocns of a
single pool of human plasma.

Cliniocal Studies

Clinical studies will be conducted in humen beings
with any type of infection when at all fessible.

Detween suitadle cases of infection, ths techmiques
developed and standardized will de applied to various
pathologio states which are known to induce alteration.

The prelimimary observations on the I34 gpase
rheuratic fever will bde extonded and data on space
will be ocbtained.

Othsr types of diseades whioh are ameaabls to specific
therapy - such as myzedema, hyperthyroidism, diadetes,
congestive heart failure, and syphilis - will be
studied before and after the institutiom of specific
therapy.

"3. BUDGET - Fourth Periocd: July 1, 1962 - June 30, 1988

The Contraoctor will furnish as its comtribution to the
Title I project:

(1)

(2)

(3)

Salaries of staff members, inocluding the Project
Leader, and other personnel engaged in the work in
excess of the Government's paymemt under b.(1) below.

Use of laboratary work svace; and equipment, materials
and facilities required for the work in excess of the
Govermment's ocontridbution under b. below.

Clerical, administrative and overhead costs in excess
of the Govermment's payment under b. below.

Undor this Title I the Goverument will pay to the Con-
tractor the sum of Sixteen Thousand Nine Hundred Bight
Dollars and Twelve Cents ($16,908.12) whioh, together
with the sum of Eighty-Five Dollars and 3ixty-Bight Cents



($85.68) (which amount the parties hereby agree shall be
deemed to represent the smount by which the total of pay-
ments made by the Govermmeat under this Title I for the
previous periods of performance exoeeds total expendi-
tures for the same periods) is to cover generally the
following operating estimates;

(1) Salaries

J. K. Aikowa $3,000.00
Technician (Rhoades) 2,400.00
Techniociaa (Brooks) 2,5850.00
House offiocers for

clinical studies 500.00
Eleotronio Engineer 300,00
- Total Jalaries $ 0,480.00
(2) Permanent Equipment
Bela-gammn survey neter 273.00
Sample storage unit 30.00
Steel bricks 200.00
Total Bquipmmt . 506.00
(3) Isotopes

5e?4 and £, pandling
charge and transporta-

tion $,120.00
Jodinated Albumin 260.00
3,380.00
(4) Animals 1,800.00
(8) Supplies
Geiger-Mueller tubes 400,00
Glassware 600,00
Chemiocals, etc. 400,00
Total Supplies 1,300,00
(6) Travel 300.00
$16,735.00

1111852
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Subtotal $16,993.80
Balanoce from previous payments 85.68
TOTAL $16,908.12

Items of property procured or manufactured by the Con-
traotor, title to which will vest in the Government
(see Article V1): Hone.

" epPIE T

*1. PROJECT

a.

Scops and Plan of Approach

During this period the Comtractor will conmtinue and exteand
its studies on ths {ormatiou of phosphclipides in tissues,

proceeding along the following lines of endeavor:

(1) Intermediate Stages in the Synthesis of the
HEEBI!EE E&;oulo

The following described experiment will de under-
taken, to investigate whether or not phosphoryl-
choline is an intermediate stage in the incorpora-
tion of oholine into the phospholipides. Liver

homogenates will be incubated with Cl4 labeled choline

in the presence or in abseunce of mon-labeled

phosphoryl-choline. Other experiments similar in
nature will be conduoted.

(2) Incorporation of Nitrogenous Constituents (Other then

~holins] in the Phospholipides

The Contractor will attempt to synthesisze (or obtain
fram other sources) a preparation of ethylanolamine

labeled with C14., The imsorporation of this compound

into the phospholipides will be studied.

(3) Metabolic Patlsmys of Choline irn Isclated Liver

The Contractor will attempt to improve the proocedures

for the separation and characterization of the
probable products o choline metabolism. If this
attenpt is successful, the Conmtractor will try to
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identify certain products of choline metabolism
which appear to be quantitatively important.

(4) Oxidation of Pa Acids in the Liver of Choline-
DeIToTent E=§¢

The Contractor will oonduot experiments testing the
hypothesis that ocholine acts by enhanoing the degrada-
tion of fatty acids in the liver itself. TIhis will

be done by studying the oxidatiom of isotopio fatty
acids in the isclated liver fram animals in choline de-
fiolency.

(5) Other Investigations

Limitations in time and personnel permitting, the
Contractor will continue certain collateral investiga-

tions, such as that on the emsymtic ocondensation of
formaldenyde with pyruvate,

"2. BUDGET - Fourth Period: July 1, 1962 - June 30, 1968

"a.

"b.

The Contraotor will fwrnish as its contridbution to the
Title II project:

(1) Salaries of staff members, inmcluding the Project
Leader, and other persomnel engaged in the work in
excees of the Government's peymemt under b.(1)
below.

(2) Use of laboratory work space; and materials, equip-
mont and facilities required for the work in excess
of tho Government's contribution under b, below.

(3) Clerical, administrative and overhead costs in
excees of the Government's peyment under b. below.

Undor this Title 1I the Goverment will pay to the Com-
traoctor the sum of Seven Thousand Bight Nundred Twelve
Dollars and Sixty-Seven Cents ($7,812.67) which, together
with the sum of Three Thousand Seven Bundred Ninety-

Seven Dollars and Thirty-Three Ceuts ($3,797.38) (whioh
amount the parties heredby agree shall be deemed to
reprosent the amount by which the total of payments

made by the Government under this Title II for the previous
periods of performance sxceeds total expenditures for the

same periods) is to cover gensrally the following operating
estimates:



(1) Salaries
Researoh Associate $1,500.00
Graduste Studeat
(Follard) 1,500.00

Technician (full-time) 2,400,00
Techniocian (part-time) 1,200,00

Total Salaries $ $,000.00
(2) Permansnt Bquipmert
Now soeling unit 800.00
Othar equipment 300.00
Total Equippeut . ) B 1,100.00
(3, lsotopes (Cl"‘-labeled compounds ) 1,200,00
(4) Animals 200,00
(5) Supplies
Glasswre 500,00
Chemicals 500,00
Total Supplies 1,000,00
(6) Travel 300,00
(7) Maintenance $50.00
$10,750.00
(8) Cverhead 6 8% 860.00
Subtotal $11,610.00
Less Unexpended Balance 8,797,358
TOTAL $ 7,812.67

"o, Items of property prooured or mamfactured by the Con-
tractor, title to whioh will vest in the Govermnment
(see Artiole VI): None.

L111859
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"l. PROJECT

"IITIR III

“a. Soope amd Plem of Apprasch

The program under this Title III cantinues to De research
into the toxicity of P52 as related to the diet and to the
chemioal maturs of the ocompound. The following outline
shows the general mture of the work %0 be performed during
this period,: : )

(1)

(2)

(3)

(4)

Proteotive Role of Vitamins

The Contrector will extend %o other factors of the B,

C, and B groupe its systematioc study on the protective
role of vitamins egainst P32,

Protective Role of Certain Hormones send Drugs

Experiments will be made with dihydrotachysterol
(AT10). A study of the effects of oortical and
other steroid hormones will be undertaken.

Attempts to Inorease the Mobilisation of P52 from the
Bones

The Contrastor will explore the effects of the imtro-
duction of inmotive pyrophosphate in this field.

The Effects of Repeated Exposure to Interml
fadiation

Mice will bo given a sublethal dose of either P or of
another bone seeking radiolsotope. Then, after periods
varying from two o six weeks, s larger dose of P32

in the midlethml range will de injected. OComtrols run
similtaneously will receive only the larger dose of

"2. BUDGET - Fourth Period: July 1, 1952 - June 30, 1953

The Contractor will furnish as its contribution to the
Title III project:
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"b.
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(1) Salaries of staff members, imoluding the Projeot
Leadsr, and other perscnnel engaged in the wark in
excess of the Goverment's payment under b.(1)
below.

(2) Use of laboratory work space; and materials, equip-
mant and facilities required for the work in excess
of the Govermment's contribution under d. below.

(3) Clerical, administrative and overhead cofts in ex-
oass of the Government's paymsat uander b. below,

Under this Title III the Govermmext will pay to the
Contractor the sum of Four Thousand Four Hundred

Nine Dollars and Minety-Pive Cents ($4,408.93) which
together with the sum of Oms Thousand Ei Bundred
Pour Dollars and Five Cexts ($1,804.08) (whioch amownt
the parties hereby agree shall be desmed to represemt
the smount by which the total of payments made by the
Government under this Title III for the previous periods
of performanse exceeds total expeaditures for the same
periods) 15 to cover generally the following operating
eatimates: ‘

(1) Salaries
C. Downs (full-time)
Technician $2,400.00
Ressarch Associate
(part-time) 1,600.00
Total Salaries $4, 000,00
(2) Permanent Bquipment 300.00
(s) Isotopes 600,00
(4) Supplies 500,00
(5) Animals 280.00
(6) Travel 260.00
$5,800.00
(7) Overhead ® 8% 464.00
Subtotal $6,264.00

Belance fram previous period

1,804.,06
TOTAL 1246995



Gs Items of property mrooured or mamifactured by the Con-
traotar during this period, title to which will wvest in
the Government (see Artiole VI): None."

1IN WITRESS WHEREQF, the parties hereto have exeouted this Supplemental
Agreemant the day and year first above written.

UNITED STAYES OF AMERICA

WITHESSES: UNITED STATES ATOMIC wmx
M - B L.

71 . ] ,Lé..., - — John R. Moere

W BORMAN GRAY SCHOOL OF MEDICINE QF
) . , TAXE FORSST COLLEGE

_ ey

ods BY:. /oy O,

TITLB. ! IdakuMbd P -

ACCEPTANCE BY PROJECT LEADERS

I bave read the foregoing Supplemental Agreement and agree %0 be bound
by its provisions to the extemt that they are appliocable to the project for
which I am responsible.

T IOJRY LA, Nt 1T
%T“ gg AR Qi U REm

Project Leader, Title 111

11118358
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(The Bowman Gray School of MedYGigd
of Take Forest College; e
Modification No. 2 . XY >
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“ONTIRA T SEITIO
SUPPLEML JTAL AGRLLMENT

@
THIS SUPPLEMENTAL AGR:EMENT, entered into this day

» 1951, by~ and between the UNITED STATES OA
ter called the "Govermment"), represented herein oy the UNITED
STATES ATOMIC ENERGY COMMISSYON (hereinafter called the "Commission®),

and the BOYMAN GRAY SCHOUL OF MEDICINE OF ZAKE FOREST COLLEGE (herein-
after called the "Contractor®);

& »

WITNESSET! THAT:

WIEREAS, the Governsent and the Contraqigs entered imto
Contract No- AT-(LC-1'-288 Aaied June 2?2, 19,9, for the performance
sy the Coniractor, comuencing oi Judy 1, 1%y, »f three separate
research projects on (1) the distribution and turnover of sodium and
pelassium i acate Infections, (2, the formation of phespholipiaes in
tissues, and (2) the toxicity of P32 as related to the diet and to
the chemical nature of the compound; and

WHEREAS, the contract has been amended heretofore by
Modification No, 1; and

HEREAS, the Government desires to increase its payments
under the second period of performance; and

“HEREAS, the parties desire to extend the term of the con-
tract in order to continue and expand wie research activilies under-

taken during the initial period, as descrioved in Supplemert No. 2 to
Anbpendix "A"; and

“HERRAS, this Supplemental Agreement is authorized by and

executed under the Atcmic CLnsrgy Act of 174L5; )
L 3 %
NOW%, THEREFORE, the parties hereto do mutually agree that

Contract No. AT-(40~1)-288 is modified in the following particuiars,
but in no others:

1. In order to increase by One Thousand Dollars (§$1,d00.00)
the Government's payment to the Contractor for work under Title I to
Ap.endix "A" during the second period, the following changes are made
effective as of April 23, 1951

a. In ARTICLE III, section 1, line 3, delete ".ifty-Three
Thousand Seven iundred rorty-Eight Dollars {($53,7u8.00)"%

T . e e e aca ORI . o



and substitute therefor "w'ifty-Four Thousand seven
dundred rorty--ight wollars ($5h, ThG.00;",

o, In ARTICLZ III, Section 2b, add the following new
sentence at the end of the section:

"On or after April 23, 1951, the Government will
pay to the Contractor, upon submission by the
Contractor of a properly certified voucher, the
sum of One Thousand Dollars ($1,000.0)\"

c. - In Supplement No. 1 to Appendix "A", Title I,
Jection 2B (1) delete, in line 1, "£13,858.00"

and substitvte therefor "?1),,858.00"; and in
Section 2B (1) ¢, delete, in line 5, *$300.00"

and substitute therefor %“§1,300.00%, and delste,

in line 8, "$2,900.00" and substitute therefor
n$3,700.00", and delete,in line 12, "$13,858.00"
and substitute therefor "$14,858.00".

P Trze—=t ke soetion murcer 10" kefore the first word
of ARTICix 11 = [iMw Or CUNTRACT, and aad the following new sSection 2
to ARTICL. TT:

”~
-

"2, The third period of performance for the nroject
covered oy this contract will commence on July 1,
1951, and will end on June 30, 1952."

3. Insert the sub=section letter "a." beatween the words
"Consideration.” and "In" in Section 1 of ARTICLE I1I - PROGRAL DEVLLO?~-
MEVT AND rINANCING, and add the following new sub-section b to Section 1
of ARTICLE 111:

"b, In consiaeration of the oerforwance of tne work
under tne three iitles uaescribed in Supplement
No. 2 to Aopendix 'A', the Government will pay
to the Contractor the total sum of Thirty
Thousand Seven rundred Ninety-One and 96/100
Dollars ($30,791.96) for the third period of
performance, the funds to ve applied to ihe
three Titles according to the budget provisions
of supplement No. 2 to Appendix 'A'. It is
expressly agreed that the total sum of Two
Thousand Five Hundred Thirty-wix and 84/100
Dollars (82,536.8L) which had been previously
paid to the Contractor by the Uovernment (this
sum inclcces the increase effected by change
numoer 1 of Modification No. 2) but which will
remain unexpended at the end of the second

(11180l



period of performance will be applied to the
costs of the third period of performance
according to the amount remaining to each
Title.

i

i»  Add the following new Supplemsnt No. 2 to Appendix "A":

"SUPPLEMENT NO., 2

"TITLE I
*l. PROVECT

"During this period the Contractor will continue
his investigations into the dlstrivbmtion and
turnover of sodiua and potassium in acute infections
by proceeding along the following lines of en-
deavor:

"g, Standardization of methods

“Though much time and effort has gone into
develonment of techniques in the nast year and
a nalf some ol the techniques ... must be
standardized to be sure they are absolutely
dependable, No data are available on nowmal
values for some techniquss and these must be
sstablished before definitive experiments can
be attempted or the data on experimsnts in
progress interpreted,

*The radiopotassium work in animals has just
begun. The technique must be standardized and
normsl values established for K9< space or
exchangeable K content in norwal raboits.

"Normal values must be astablished for the

tissue content of total potassium and K% in
normal rabbits.

"Since potassium is found glmost entirely
intracellularly in association with tissue
proteins, the interpretation of data in
aboormal states becomes extremely difficul t.
In addition to the control values for normal
anlinals not under stress, a ssoond type of
control experiment must be done. It has been
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shern that sizpliy nattiing normal persons to

bed will increase the nitrogen excretion in

the urine, presuzably from destruction of

tissue protein. [t aignt be preswsed that the
potassium excretion wouid be increased under
such circumstances and the total tissue potassium
correspondingly reduced. ‘The validity of this
thesis must te established in experimental animals
under some stress which is different from that

to be induced later in definitive experiments.
Therefo~e, a second group of animals will be
starved to induce tissue breakdown under
reasonably norwmal physiologic conditions and

th® ascove studies performed in order tc Aeteraine
the effect of this stress alone « witlriit in-
fection cr immune reaction - on the tatsi
sxchangeacle potassium content or potassium
space and the tissue content of potassius,

This econtrol should be valid since aninals 11!
with an infection or serum disease are not

likely to eat as much as would nom.al animai:,

NTA arder is Zetarmire 'ﬁ'?:e;th.er hm vmm2l ghine
betlween raaiopotassium content angd urinary
creatinine excretion reported in nor:al human
males wi.l 113 in rapuits, wrinary creatiaine
should De determined at the same time the
potassium excretion is measured in both normal
and starved animals. =
"Noraal values must be established for raboits
ax the tagged serum protein technique utilizing

as a marker, The range of nor.al values
in animals, utilising not only raboit albunin
but rabbit globulin ana perhsps even large
protein molecules such as fibrinogen, mst be
done,

oendin Npon the relative alteration of NaZh,
2 and I “‘ values as aetermined in the above
experiment autoradiograshy of the orgas should
be attempted in order to locate the tissues
into which ions and proteins lesk in the ocourse
of infections and immune reactions. Though
potassium and sodium are solubls, it is hoped
that a technique utilising plastic fixation with-
out dehydration will prove feasible so that the
soluble ions will not be reached out. The pro-
blem should be less technically difficult with
iodine tagged proteins which nay be precipitated
and left in sita,

-1 -
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"b.

"Preliminary experiments in human beings bave given
interesting and often unexpected results indicaﬁing
a relationship between urinary creatinine and X
excretion. These experiments should be considerably
extended in a wide rangs of pathological conditions in
order to serve as a control on the alterations in
permeacility in specific infectious diseases snd in
lmowmn demonstrable immune reactims. Experiments
should be run particularly on disease processes
which are known to affect the permeability of
capillary or cellular meabrances - such as acute

rheumatic fever, glomerulonephritis and m.
"Comparison of blood voluaes, uﬂh human albumin
and human globulin tagged with I and the Evans
blue techniques, should be done. :

Intracellular infections

: %
nSince the experimental techniques to be u
have not yet been completsly standerdised, it wes not
o6ssitle 2uring the past year to eval.iate experinmerntal
infections in animals, It will be necsssary to
stancdariise an infection in raboits, creferably with
an experimental locky Mountain spotted fever strain,
which i3 at present established in guinea pigs. The
guinea pig is not a suitable animal for the experiments

ocontemplated and our techniques are all standerdised
for rabbits.

"As soon as a standardised dose is determined and a
dependable reproducible %ﬁrec on induced, the
techmiques, wtilizing Na , snd 131 1abeled
rapoit serum fractions, developed will be applied.
Serial studies at as close intervals as technical
problems - such as rate of decay of isotopes -~ will
permit will be done.

"If satisfactory autoradiographic techniques are
developed, such studies will ve done in fatal instances
and representative animals sacrifioced st appropriate
intervals as a check on the physiologic method by an
anatanic one,

"If time permi.s, m attempt will be made to tag the
rickettsias with P32 by introduction of the isotope
into the chick ezg during growth of the rickettsias.
The labeled organisms will then be injected into normal
raocbits and raboits previously immunised against the
sampe stTaln of rickettsias, in order to study more
accurately the localization of the parasite,

-5-‘
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"d.

e,

"In all ol ir2 =xveriments the physiologic zeasure-
ments will be correlated aith the immunologic responses
and the data counarwd with the previous {indings in
clinical instances of nocky Mountain spotted fever in
hunan beings.

Extracellular infections

"The experiments now in press on fluid changes in
trichinosis - an extracellular infection - should be
repeaied with the application of the techniques now
being stand;rdizeﬁ Rabbits will ve fed trichinous
rat meat; the Na2l, k42 and 1131 1abeled protein
fraction studies will be done at appropriate intervals.,
Ihe physiologic data will be correlated with the
immunclogic response and the findings compared with ‘s
the small amount of data availaole in clinical eases

of t.richinosis in human beings.

"lhe difficulty in reproducing sténdardized extracellular

Lerszllll-. L..=2.l3ns in orascits wiin e rieunococias,
as compared aith the difficulty in trichinella in-
feztions, is zo mich srea*er tnat it sewr3 socre nwo-

fitaole to return to the parasitic infestation and
to abanden, at least temporarily, the bacterial
infection. .

Immune reactions without infections

"sfurther attempts will be made to standardise a
dependable passive transfer method for induction
of serum sickness in ra.pits.

"IT these at:iempis are unsuccessful, the exgerinents
completed and in press in which serum sicikness was
induced actively by injection of human albumin should

be repea.ed end the technigues under standardization

be applied, Sodium=2hi, potassiun=i2, and iodine-1 il
lazelea ~rotein {raction altera.ions should be determirec
in reovits,

Auto-antibﬂ studies

"The limitations of time and available technical
assistance have so far postponed the inauguravion of
autobody studies. If the above outlined studies w»ith
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experimentally induced intracellular and extracellular
infections and immune reactions without infections

can be completed, this year the followinz study should
be started.

"An attempt will be made to produce auto-antibody

to rabbit hear using as antigen a mixture of group A

beta hemolytic Streptococcus somatic group specific

fractions which have been combined with norsal

rabvit heart. If the attempt is suocessful, the L

ologic snd physiologic methods, utilising Na ’

, and 1231 labeled raboit serus frections, will

be applied to the animals, In an additional group

of animals the mtibody itself can be tagged with

1331 for studies on the distribution of the antibody

in normal and sensitised animals. The

lesions could be correlated with the phys

changes by sutoradiography.

"A3 a conirol,- the effect of repeated sensitisation
of radbits with the basterial frections aloms wouM
oe studifed, utilizing tns saze techniques, and the
resulis compared with those obtained by the mato-
antibody technique.

Clinical studies

"The techniques developed and standardised im human
beings are being applied to the study of infectious
diseases in human patients. the developsent of sore
potent antibiotics, such as terramycin, continues to
reduce the number of clinical instances of rickettsial
spotted fever or othar acute infectious dissases
admitted to the hospital. Such cases as are agpearing
for study have alnost 4nvariably been treated with at
least one antibiotic bdefore admission so that the
cases are hardly suitable for study. In such cases

as are admitted befo;e treatment, baseline studies can
be obtained but the infection is usually arrested so
quickly by therapy with antibioties that the physiolozic
changes observed in prior years do not develop to the
extent previously seen or do not develop at all. It
is for this reason that emphasis is being shifted to
the experimental animal. Clinical studies will still
be conducted in human beings when at all feasible.

*In order to utilize personnel and facilitise in the
intervals between suitatle cases of infaciion, “re

techiniqucs ueveicped snd standardized will be applied
to various pathologic states which are known to induce
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alteration in permeability of membranes, as well
as to some wnlich at ~resent are not thought to
induce enanges in permeacilitvy.

rJpservations will continue to be made measuring the
exchangeable potassium content in Muman beings. Up
to the present only survey studies with single
deterninations have been possible. An attempt will
be made to do serial studies auring the acute phase
of disease. Permission has been obtained from the
Isotopes Division to repeat studies at re:atively
short intervals. The limiting factor in K42
experiments is the chemical toxicity of the potassium
adninistered because of the relatively low specific
activity, rather than the cummulative radiation dose.

*Studies on sodium-2L space, utilising the technique
already published, will be contimued and expanded.

The same types of disease ;rocesses will be studied

as descriced the preceeding psregraphs. The specific
sobivity of Ma<“ is so high that no probles in chemical
soiil .z i-%- x***t‘*ﬂ hog Teen gacountered tr o is atlici-
patea. Permission has been received {rom the Isotopes
Mivision tc enavle repeating these studies serially at
re_ailively snort intervals in acute instaaces ol disease.
Heretofore, only single isolated observations have been
done,

"Deteruination i Seod voluse md permeabdility of
membranes te I35 labeled human serum fractions will

be continuod and expanded. The extravasation of jrotein
fractions into serous cavities, cerebrospinal fluid
space, or interstitial spaces, in instances where edema
fluid coliects, will be continued,

"The type of disease process so far studied by the avove
techniques includes myxedena, rheumatic fever, glomerulo-
nephritis, exczenous obesity, hyperthyroidism, diacetes,
8yphilis, psychoneurosis, chronic ulcerative ocolitis,

and others. Most of these have been chronic forms of the
disease wnere tne patnologic physiologic situation is
reasonably stabilized., Attemots will be made to obtain
more gcute instances of disease {or serial studies,

for example, cdiabetic acidosis wdth coma and de-
hydration, acute congestive heart failure, and acute
glomerulonephritis.
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37037 - Third leriod: July 1, 1951 - June 30, 1952

The Contractor will furnish as its contribution
to the Title I project:

(1)

{2)

(3)

Salaries of staff members, including the
mroject Leader, and other personnel engaged
in the work in excess of the Government's
payment under b (1) below,

Use of laboratory work space, and equipment,
naterials and facilities on hand as needed
for the work.

Clerical, administrative and overhead oosts
in excess of the Qovernaent's pogment under
b (7) below.

The Government will pay te the Contrastor the
sua of ¥ifteen Thousand ¥ins Hundred Thirty and

A S~ - - .
S2/10 Tollars (w1:,930,89) which

h, together wiih

the unexpended amount of Iwenty~ine and 1/100
follars (%21.01) remaining from the Government's
paysents under the second perioc of performance,
will cover the Contractor's other expenses,
estimated as follows, in the performance of the
cantract during the third period:

(1)

(2)
(3)
(k)
(5)
(6)

3alaries

Jo ¥ Alkawa $2,400,00
Technician, L. Rhoades 2,L00,00
Technician, C. Taylor  2,250.00

House officer for c¢linical

- studies 400, 00
tlectronic engineer 3U0.00
Permanent equipment 870.00
Isotopes 2, 750,00
Animals 1,800.00
Supplies 1, 300,00
Travel ; 3u0, 00
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"l.

v7, Cverhead at 3% $1,181.60

Total $15,951.60

"c. Items of property procured or manufactured
by the Contractor during this period, title to
which will vest in the Government (see Article VI):
None,

- " eTTME IT

PROJECT

"In the preceding years, the formation of phospholipides
has been studied on both jntact animals and isolated
tissues with the aid of P’2, The results have given
indications on the synthesis of whole phospholipide
molesule starting from the inorganic phosphate and on
wne Gependence Of tiis .rocess upon tne compositicn

of the diets. '

"All phospholipides contain phosphorus, but the
various phospholipides differ in their nitrogenous
constituents. 7The most important type of phospho-

. 1ipides, the lecithins, contains dholine, This

substance is also an essential distary factor, the
deficiency of which leads to serious Jdisturbances
(such as fatty infiltration of the liver). The Con-
‘ractor has used a preparation of choline (labeled

in the methyls with C*!4) in order to study the synthesis
of lecithins, as well as other metabolic pathways

of crholine in the liver. kcre speciiically, during
the past year, the investigations have progressed .
along the following lines: 1) lipide composition OS
liver mitochondria; 2) incorporation of inorganic P 2
into the phospholipides of liver slices from rats

on various aiets; 3) incorporation of labeled choli:e
into the lipides of isolated liver tissue; k) metabolic
pathways of choline in liver slices; 5) synthesis of
Clh-methyl laveled dimethylethanolanine (a possible
choline precursor); 6) disposal of iIormaldehyde

in tissues. During this period the Contractor will
continue and extend the abovs mentioned groups of
investizations, The following seem the most promising
and the Contiractor will concentrate on them:

T, N
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Incorporation of the nitrogenous constituents
into the choarbolipides ol the llver.

"The data obtained thus far indicate that the
incorporation of choline into the phospholipides
might proceed independently from the incorporation
of the inorganic phosphate. It is therefore
sugzested that phosphatidic acids (= phospho-
lipides less their nitrogencus moieties) may
represent important intermediates in the synthesis
of the complete phospholipide moleculs as well

as 4n the coaversion of one kind of phospholipide
into another- The results of experiments in which
various substances were added to liver tissue in

' vitro seem 10 be in lins with the interpretation

a competition occurs between choline and the
othar nitrogenous components of ths phospholipides
(or analogues of these camponents). Such type of
experiments will be continued and extended further.
It is al 8o hoped to synthes or obtan from other
sources a preparation of Cill.labeled ethanclamine
(a2 nitros.ous constivuent ¢f ine cephalins).
Thus the formation of the two uain types of
ohostaziiplidss, lecithins and cephalins could ce
followed together and with similar techmiques,
and perhaps 1t will be possible also to attack the
problem of their biochemical relationships.

Incorporation of labeled dissthylsthanolamine into
the phospholipldes e liver.

*On the basis of its chemical constitution,
dimethylethanolamine is likely to represent the
immedia.s precursor of choline. Methyl labeled
dizethylethanclanine has been synthesized and

added to surviving liver slices. Preliminary results
indicate that the compound is incorporested into the
phospholipides at approxiuately the same rate as
laveled chaline., The future experiments should
decide whether the compound is incorpcrated directly
into the pbospholipides or, if e preliminary
methylation to choline must occur. The possivility
of a methylation of the compound after its
incorporation into the phospholipides can also be
visuglized. Methylation of dimethylethanolamine
(either free or as a phospholipide moiety) would
represent the final step in the synthesis of

choline by the tissue, and should be investigated

in detall from various points of view, such as oxygen
requirexent, nature of the methyl donors, character~-
istice of the enzvzes involved, etc. The labeled
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dinmethyletrnelamine will also be used in
te»lain s.uates I Lne Suddj ol e .etaovl.s.
¢? choline In tissues (see below).

hetabolism oi choline in isolated liver.

"In spite of i*s important roles, very little

is «nown about the .etaocolic products and path-
ways of choline in the body. .hen choline is
administered to aninals or humans, only minimal
anounta are excreted in the urine, In order to
sfplify the problem, the metabolism of methyl
l:heled choline has been studied with liver
slices or homogenates. Preliminary experiments
have suggested tne followlng major pathways

(in addition to the incorporation of the intact
coroound into the ohospholipides): 1) oxidation
of :he uethyl group presuaaocly %o formaldehyde,
formic acid and COp; 2) formation of trimethylamine
and trimethylamine oxide; 3) formaiion of compounds

hi-hl mocigtiamt 4o edralecdig

" he Contractor is of the opinion that the last
DAATLLL LA SIWZTAUVAE ale Jorganic esters oi Ca...nz
(sich as choline phospaate ester) bat it is planned
1o obtain a more conviacing evidence of their
ideantity. At the same time the Contractor will
try to identify other likely products of choline
petabolism such as oetaine, betaine aldehyde and
dmethylglycine. 7The separation of these products
w.1l not be easy because of the similarity in their
ciemical and physical properties. Consequently it
.3 expewcted that much time and efrort will ce
squired for the elaboration of a satisfactery
cSTnene Ol anai;sise. .+ attempts will ce successiui,
& balance sheet of choline metabolism in the
is-la‘ted liver co1ld be prepared, ~ further ste-
1. tne investigations will oe the siudy of tne
ensnzes in the relative importance of these various
~2. 0Ny s anger L.k indlaence of several paysioicg-
ical and pharmacological agents, Besides labeled
ch .line and labeled dimethylethanolamine it is
pr..3umed ihat in these experiments, other methyl-
l¢peled compounds, such as ulamethylglycine,
betaine, and methionine, could ve .sed advanta-
gaoualy If the compounds could not be obtained

sort other sources, the Contractor will attempt

19 prepare tnese materials aith the proper laocels.
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"d.

¥etabolism of formaldehyde.

"The importance of one carbon coumpounds as
intermediates in a nuaver of metabolic reactions,
including methylations, is growing rapidly. In
recent experixents it was discovered that the
enaynatic disappearance of formaldshyde is
greatly accelerated in the presence of pyruvic
acid, Isotopic techniques confira the hypothesis
of the formation of a condensation produect. It
seems probable that the product, formed initially,
{8 later changed to other compounds susceptidble to
oxidation by periodic acid. These investigations
will be continued in an attempt to attain a
definitive identification of the compound or
compounds forwed.

"2. BUDGET - Third Period: July 1, 1951 - June 30, 1952

a,

"b.

Ths Contractor will furnish as its ocontribution
tec the Title 1T project:

(1) Salaries of staff zembers, including the
Pruject lLealder, anil other personnel engaged
in the work in excess of the Government's
paysent under b (1) below,

(2) Use of laboratory work spece, and equipment,
naterials and facilities on hand as needed for
the work,

(3) Clerical, administra.ive and overhsad costs
in eicess of the Govemuent's payaent under
b (9) below,

The Govermment will pay to the Coatractor the

sum of hight Thousand Nine Hundred corty-Three and
34/100 Dollars (8,9L3.3L) which, together with
the unexpended amount of Two Thousand One Hundred
Sixty-Nine and 36/100 pollars (+2,169.86) re-
aaining from the Govemment's payments under the
second period of performance, will cover the Con-
tractor's other expenses, estimated as follows,
in the performance of  the contract during t:e
third period:

-13 =



1111812

",

(1)

(3)
()
(s)
(6)
0
(8)

"c, Items of property procured or asnufactured by
the Contractor during this period, title to which

will vest in the Government (see Artiole VI):
None,

SROJECT

"In the past two years a systematlc study has been
underta<en of the toxicity of radicactive phosphate in

salaries

Technician, C., Terhune

22,160.20

Two part-time technicians 2,160.00

Investigator, M. Crowder 960,00
Warburg apparatus and
accessories 1,100.00
Permanent equipment 360,00
Isotopes 1,700.00
Animals 200.00
Supplies 1,000, 00
lravel 300, 00
Maintenar.ce of radio- _
acuivaiy apparatus Zade K
Zvernead at 34 821.20
Total $11,113.20

"TITLE III

mice maintained on various dists.

with diets low in fat

The acute toxicity
(2s measured by the LDc, at the 21st day) is lowest

d protein, and is not modified
by fatty infiltration or toxic damage of the liver.
significant degree of protection was obtained by en-

riching the diets with inorganic phosphate.

experiments of longer duration the role of certain
vitamins on the recovery of the damaged tissues has

been studied. The importance of an adequate supply
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of both vitauin 512 and folic acid could be
demonstrated in anlaals receiving sulfasuxidine
(in order to reduce the synthesis of the vitanins
in the suctre intestinagl tact).

Tae Investigalicns will be continued essentially
along tne fcllowing main lines during this period:

“o,

Efrecta of vibn;xp and hormones on the recovery
Troa damage by P<

*In a contimuation of the studies mentioned above,
the influence of other vitamins will be studied.
Since several of these vitmmins are synthesized

by the intestinal flors, an acute deficiency is

not likely to sccur in ordinary conditions. How-
ever, one may visualise the poesibility that
vitamin deficiencies dsvelop .as a result of the
contimed administration of antibioties (such as

i* has been suggested precisely in the treataent

el radiation injury). Moreover, s limited synthesis
of at least certain vitamins ocours also in animal
tissues: such a synthesis can probd]: be en-
sountersd D_',' e adidnisiration of vitamin
analogues, r%%ngly the Coantractor will compare
the toxicity of animals receiving either
antibdotics, or vitamin snalogues (e.g.,
degsoxypyridoxin) with the toxicity of the isotooe
in animals gensrcusly supplied with the natural

vitamine (e.g., pyridoxin).

%It is planned alsoc to investigate if, and to what
extent the administration of certain hormones (e.g.,
corticosterone or ACTH) might favor the recovery

of the tissues from the damage indnced by the
radicactize isotope.

Alkalosic and acidosic diste.

"Preliminary data indicate that acid-produeing
substances tend decresse the survival of mice
injected with P74, 1In an extension of these
experinents, the efiects of the addition of alkaline
salts to the diets are being studied, If sipgni-
ficant differences will becaome apparent, an attempt
will be made to correlate the data on the survival
with the changes in pH amd isotope content of the
urine.

-15
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"o, Inereasod mebilization of ?52 from the skelston.

"Among -ne varicus exverimental dispositions
tested, only the enrichzent of the diets with
phosphate apoeared clearly effective in this
regspect., To date, atlLempts to cause a
similtaneous mobilization of calcium and
phosphate fror the skeleton by the admixture
of citrace in the diet or by injection of
parathyroid hormone were not successful. How-
ever, additional experiments are needed before
definite statements on this point can be made,

"Iin addition, the Contractor will test the effects
of the administration of other "chelating" agents
(such as "varsenes"), which are known to markedly
reduce the concentration of calcium ions in blood.
Polynhospnates which are also effective in this
respect could possible be beneficial by another
mechanism (hydrolysis by pyrophosphatase with

inc -eased concentration of non-isotosic nhosnhate on
tne gurlale L Rt OCNeS,;. 4l Seewms iixely tilat
in experiments of this tyoe larger animals should
e used, 1 oriler Lo nare n0ssible uLne intravensus
injection of large volumes of soluticns and to
deternine calcium and shosphorus levels in blood.

"d. Distribution and toxicity of P? injected as
pyrophosphate.

"As a collateral investigation, it is planned
to compare the distribution and the toxicity of
radioactive pyrophosphate with those of the
orthopnosphate. Since pyronhosphate does not
exchange aircctliy witn the inorganic phosnhate,
it seems likely that differences in the behavior
of these tw rorms of 232 will chiefly depend
upon tne ra.e ol hydroiysis cf pyrophosphate to
inorganic phosphate under the action of the
pyTropnospnatesses 1n tae varicus tiszues,  The
results of such a study might even suggest some
practical applicaiions for the use of P32 in
therapy.

- 16 -
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"2. BUOGET- Third Period: July 1, 1951 -~ June 30, 1952

"a.

nbo

The Contractor will furnish as its contribution
to the Title IIT project:

(1) Salaries of staff members, including the
Project Leader, engaged in the work.

(2) Use of laboratory work space, and equipment,
materials and facilities on hand needed for
. the work.
(3) Clerical, administrative and overhead
cost: in excess of the Government's pay-
ment under b (7) below,

The Government will pay to the Contractor

the sum of Five Thousand Nine Hundred Eighteen
and 3/100 Dollars (35,918.03) which, together
with the unexpended amount of Three Haundred
Forty-five and 277120 Dellars (23L5.97) re-
maining from the Government's payments under
the second ~ericd of performance, will cover
the Contractior's other expenses, estimated as
follows, in the performance of the contract
during the third period:

(1) Salaries
Technician (% time) $1,200,00

Technicians (part-time)  2,100.00

(2) Permanent equipment 700, 00
(3) 1sotopes 500. 00
(4) Animals 500,00
(5) Supplies 6u0., 00
(6) Travel 200. 00
(7) oOverhead at 8% L6l 00

Total $6,26L.00

-17 =
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tezs of property procured or manufactured

ts tre Contractor during tnis period, title
to which will vest in the Government (see
article VI): None,"

IN WITNESS "HEREOF, the partlies hereto have executed this
Supplemental Agreemesnt on the day and year first above written.

WITNESSE 2

/hmm&?vﬂ"y

y 77(',,

ACCEPTANCE BY PROJECT LEADERS:

UNITED STATES OF AMERICA

BY: UNITED STATES ATOMIC ENERGY COMMISSION

BY: % // [ Stk

C. Vanden Bulck, Acting Manager, ORO
TITLB: Contract cer

BOWMAN GRAY SCHOOL OF MEDICINE
OF WAKE A

Mﬂ/m‘_

TITLE: WM}A <

I have read the foregoing Supplemental Agreement and agree to be bound
by its provisions to the extent they are applicable to the project for

which I am responsible.

1111870

]
Project Leader, 1itie 11

K Coroln P/

T Project Leader, Title 111

-l8 -



Contract lios ATe(L0-1)268
Modification No. 1

SUZ2LIZITAL AGREEL T

CONTRACT SECTION

THIS SUPPLEMENTAL AGREEMENT, entered imto this of
' 1950, effsctive as of the lst day of July, s by
be the United States of Amerioa (hereimafter celled the "Governe

ment"), represented herein by the UNITED STATES ATQKIC ENERGY CQMLISSION
(hereinafter ocalled the "Cammission”) and THE BOWEAN GRAY SCEOOL CF
%IDICINE of lake Forest College (hereimmfter called the "Comtractor®)s

WITNESSETH THAT:

WHEREAS, the Government and the Coutrsctor entered imto a
Contract Woe A‘!-(qul)-aes. deted June 2,.19/G, for the performace of
research work by the Contractor, and the parbies desire %0 extend the -
term of the contrsct under the revised terms and condibions hereimafter
set forth; and ‘

* .

TRRZAS, this Supplmen®el Azrogment 1s euthorizad by 224
sxocused parsucnt to Sho Sdonle sucrgy et of 1045;

U, EIIIT UL, Shooercioc poredc mutually aZres tiets seid con-
treot Noe AT=([j0«1)«203 is horeby modified in the following partioulars,
‘ot in no others:

©. 3e The following Seotion L 1a added €6 Ar¥¥ole'I = Purpoes™

and s°°w3 . . T T e Toxion
"Le The Contractor shall furnish all serviaes, faoilities, equip-
ment, supplies and meterials (except such services, equipment, sapplies

an® mierials &s the Govormrent has agreed to furnish heroin) required for
the nerformance of the reseersh program desoribed in Seotion 2 above.”

2. Delete irtiole II = Term of Contrect, and subastitute there-
for the following Article II:

"irticle II = Term of Contrect

"The period of performence for the rescarch projects cowered by
this conmtract will carmence on July 1, 1919, and will end on June 30, 1951.
It is recognized that completion of the research work under this contract

my involve a period of several years end that the term of this contrect
my be extended by rutusl agreenent.” :

o‘l.
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3¢ Delete Article 1II =~ Program Development and Fioanoing, and
substitute therefor the following Artiole III:

"Artiols III - Program Development &nd Fimsnoing

"l. Considerstigm. In gansiderstion of the performance of the
research sotivities deso in Article I, the Governmenh edwll pay to
the Contraotor the eum of FiftyeThres Thousand Seven Hundred ForigeBight
Dollars (953,718,00) for the period July 1, 19l@, through Juns 30, 1951,

"2+ Payment.

ae Prior to June 1, 1950, the Ooveroment has % e
. R Ricons u'c?im

Contrectar ‘the sum -of Twenty<-Four Thousand Seven Mundred X
Dollars and NinetyeFour Cents ($24,799.9L), which representy the initial
payment of the lumpesum oonsidetslion stated in Section I above.

. be As som a3 preashicadble after July ), e Covarns
ment ehall pay t; the Contraotar, upon sitmission by the raotor of a
properly certified voucher, the sum of Fourtesn Thousand Pour Hundred

ntyw¥ Dollars and Three Oante 0% N ,
m 1:,“{951. Ii: Govm;b dll!(payN 1’%&:‘«&%

aicn T the Combrzcetor of a croperiy ©:rbilied voucher, the sum of
Pourcean mc)susand Four Hundrel Seventyeiour Dollars and Three Cents
(£ SR Dz

[RARCINY el e

0« - In the event thet the term of the ocontraoct is further
exteniad, the Goverrment shall pay to the Contractor, upon sutmission of
properly certified vauchers, each six momhihrg. “"3“"“ ogm)
$0 onevhalf the anmmml agreed oonsideretiom the pro jas mbually
agreed upon by the parbdies heredo.

3. Pr and Budpet for Subsequent P e On or before
Agril 1, 1951, m? ﬁ’ﬂ! Y of each year E’wﬁ. ge Contraoctor will
submit to the Commission a cu-rent statement of its expenditures for the
orojects, an estim:te of oxpeises to be inourred during the remminder of
the then ocurremt term of the sombract, and & proposed progrem and budget
for the wmuocceeding year, showing the proposed work to de fimanced by the
Comrisslon and tha Contractor. The Contractor and the Commission shall
then negotiate as to the smount to be paid Wy the Cammission to the Come
tractor for the services to be performed during the ensuing period,
teking igto oonsideretion any portion of payments therelqfare made which
will resafn unexpended at the end of the preceding period. The extended
orogram, budget and the additiopnl anount to be paid to the Contrector
shall be incorporated into a forml modification of this oontract.”

k. Daelete Sectioms 2 to 6 inolusive of Artiocle V - Reparts,
Records and Inspection, and substitute therefor the following Sections 2

and %3

-2 =
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"2s I3 vontrecter shall neke prograss and othar rescrss in
such manner and at such times as specified in ippendix "C" which is
*oeslen Moo and hereby mede a dart of thds scndret. Tropres. recortg
wluue & 1isv ol perscilel workins on tie project. .&Lns wopsar-
,,,,, o1 the first time shoulc be aceampmaniiea by e trief statament of the
e i'.'-uu.‘.l’.s tecgoround, treiaing, 20 experiencss

23
3
1A~‘-A-L&

"3« The Cammissicn shall at all times be affarded access tc
the prenises ard to all tecknical records, correspondence, instructions,

u-fv.i'mgs, ani memorsnca of rezord value of the uontractor pertaining to
30i¢ worke"

S5¢ Delete irticle VI - rroperty Furrished To Contractor - )
Liabilisy, and substibute thLerefor the follom.ng irticla VI

“irpicle VI - Title To Property ~:quired by Contractor

In oonsideration of the Contractor's contribution to the reseerch
oroject descrived in Anrendi "AM of this coniract, +itls %o all rateriels,
tools, machinery, equiprent tad suppliszs, acquired from any source
inclucing the Cammissiocn, or ranufactured by thé Contractox' under this
eontract und specifioally all of tlmt ')rcperty itemized Transmr

I ! i
-exgrtl Ascounits .ran .v.., \1‘-;,. € CI i owiig 3 vperations o uhe LLoemis
Irerer Comissien. <o’ "ic-e T DR SRR TN (3 S C LS I s o R0
S8 Te U0 Whed wdbenSédod Lo boio awwDIVA

Loid SaruTVIOLIE -LEpacuor ol Lwvuld
Letariel, USH, atlinte, Gecryis, =2ir said invoics, shell vest in the
~0ISrecTOr, excspt that title to ivame of rreperty desceriosd iz 3ectinon
Z, ¢, of Aopendix "A"™ shall vect i1 the Government.”

6. The attached Supplement: to Appendix "A is made & part of
"prendix "' of this coubract.

7.1 gelete be Terr, under . Project, of Titles I, II anad II
oapTsraix U,

Oe

~elets itenm 7, Progress acports, ol Litizs I, 44 81 11l el
"y
iy

Ye Lle rollowing rew Section 12 is added to nppendix 'Lt
Yl Jes:owsiipse 1L is uacerstood by the soutractor tiav
aone of the funds supplied by the Gomission under this contrast shall
“e ssed in &1y wey to pey the stipzen. of any aprointrent ror wnich sone
aensurate sorvices sre not rendered uncer this contract; nor siall amy of
tho fu:zds be used to confor & fellowship, cr t¢ pay any nert of the
stipend of & fellowship, of emy kind."

-3 -
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IN JITHESS VHERECF, the partiss hersto have exsouted this Supe
plemental Agreement on the day and year first above written.

ULIITED STATES OF AMERICA

BY: Us. S. ATQIIC ENERGY CQMMISSION

5Ys Qfm&m

Ce Vanden Bulek

——M%W—___

BOWMAN GRAY SCHOOL OF MEDICINE
OF WAKE T COLLEGE '

" Y Lo

Accestance by Project leader

I have read the foregoing Supplamental Agreament and agree to

be bound by its provisions.
( m"w(t .~ ‘ |
%ﬂ Teader (Title 1)

. Cori2e Ralioun (Title 11)

Projest Leader '

‘éﬁ_ T [AAA& LC/ (Title 1I1)

ojeot “Teader




SUPPLEZENT HUe 1 U0 APTSNDIX W

This Supplerant No. 1 describes the rasearch program and udget
for Contract No. /.2=(li0e1)e2I8 for the veriod July 1, 1950, through
June 30, 195l.

TITIE 1

et —————

1. Researoh Programe Continues unchanged.

20 md;;et
A, Comtraetor will furnish:

(1) Selery of Project Leader, and major porticn of
salaries of Dre Jerry K. Aikawa and Dr. Ernesd
He Yount.

(2) laboretory space and faoilitics.

Be Comissiorn will furnish:

(1) The acditionsl sum of $13,858.00 to cover the
2elle-irz - oowetmate roquirements:

2« Selarias of Porsonnel?

Dr. Yount (T-I'Mi“) e s e 0o o o of :
Dr. Alkawm F-M,n). oo e e e 1. 00
Technician « o o « o« e ¢ 5 o o 0 o ¢ 2,@0&
Technici&n o« o ¢ ¢ 0 o« s o 00 ¢ 0 o 2,100.00
Eleotronio engineer (partetime) « « «__ 300.00
Totale ¢« ¢« s ¢ o o ® °
De Permeremt Iquirment:

Dipping tube horizantal shield

:01:\'3]..7.'..; ® & 6 ¢ ¢ ® o @ 0 @ & & @ os, 200.00
&cteriologic- Incubator ec e o o ¢ o o 120,00
Tater Ttk . ® o & o + o o e % e o 120,00
Hiorosoope Lamp ® s ¢ 0 0 0 s 0 0 0 wom
S‘borling hand pipette ¢ ¢« ¢« s ¢ o o @ l;2.w
hnirel CAZO8 o o o ¢ o o ¢ ¢ o o ¢ 120,00
Iztermal s&mple oounter « ¢ ¢ o & ¢ o 5(1).%
Mioroscope attachments o « « « ¢ o« & 200.00

Tml ¢ o © o o o ) .m

NERREE



3c 2:pencablo Juppiles:

Ge - or-Mullar tubes « « « « + » 20020
au_')phes for Bgg Viork o o » o W 00«30
Bostled gas and chemicals 200.00
.sotopes - cost, shipping
ohlrgec........;.. 300.“)
Glasmre...-......; 5“).00
ANTIS ¢ ¢ ¢ ¢ ¢ o6 5 ¢ s o @ 1,5W.OO

R 3

Total o + » o +92,900.00

de Travele ¢ « ¢« ¢ ¢« 5 o 60 2 0 ¢ 6 s « o o 200,00
e.l.!iscell';naous. i'oo;oc. " e ¢ s o o 2m.00

fo Ovarhe®d o o ¢ ¢« ¢ s 0 0 ¢ ¢ o o o

“ . . . [ R

< o 21,0270
GRAND TOTAL $13,88.00

L]

It 1s understoud amd agreed timt the Contractor, in expending the
funds provided by the Goverxaeuty shall be guided by, tut not hound to
conform to, the details of tire progrim and budget set forth adbowve.

Co ltems oI oroperty ecquired or manufaoctured bty the con-
trattor uclar tlhiis remmmset, $£itle to wnicd Al veg
1o Lagd voselaneds (eee auicie VI of thls tupp.ementury
Lrresnert)s Noas.

TITIE 11

’

1. Research Program. Contimes unchanged.
. ’ 2o hd:eﬁ

fie  contrachor will‘. faimish:

(1; Salary of Frojeot Leader (Dr. Artom), Dr. L. A.
Sweascon, ané Marietta Crowdor, & zraduate
Stu‘ +<.

(2> Tabo=terr so213s cud fecilitisy.

B. Cormrission will furnish:

(1) The aiditional sum of $11,1,37.00 to cover the
fellowring approximsete requirements:

1111882



s Salaries of personnel?
Pulletims technician « ¢ o « o 082,1&000
Iwo partetime technicians « « o 2,160.00
Tml ® & o & o .
be Parmanent equipment s

Soanng\mit,mléa....t 600,00
Timer, T=10850 ¢ o ¢ s « s ¢ o 120.00
Mreooging

oabinet for the
high speed centrifuge ¢ « « »  300.00
Van flypes mnoetrio

GArbon ApPArAdIS o ¢ s o o o &o@ k
Zotal ¢ ¢ o o o +31,520.

¢+ Conmmtdle supplisse )
MS.GM‘VOMWOILQ R 20.00

cis laheled ompamds s ¢ o @ 600000
Aniryls ¢ ¢ e ¢c e 0o o s s 0 0 500400
Chenicals ¢ o o o6 ¢ o o ese o 600.00
GleSGWBIe ¢ » ¢ 6 ¢ ¢ s ¢ o [ I @ow
QOr-anis Solvents o ¢« « &

¢ & 9 &m
rml......
Q.M.-................"J’?énm

@+ Other expsnsest

¥aintenanocs, repeirs and
replacements of radio-
totivity apparatus .« ¢ . . « § 350.00

Imidcnhlao..o..--oo ﬂom
Totml ¢ « o o o »

£+ Ovorhead . ® & ¢ 0 ® e a " ae 6P 000 yom

GRAND TOTAL $12,137.00

It is understood and agreed that the Contrector, in expending
the funds provided by the Government, shall be guided by, but not bound
%o conform to, the details of the progrem and tudget set forth above.

C. Items of property aoquired or mmftctured by the Cone
tractor under this contract, title to wiilch will vest
in the Governmesat (See Article VI of this Supplementary
Agreement):t Yonse.

-3
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TITLE 111

1. Research Progrems Ccntinues unchanceds

2. Dudzet
A. Contractor will furnish:

(1) Salaries of the three principal investigators,
Drse Artom, Cayer and Harrell.

(2) Use of laboratory spnoe and equipment.
8. Comission will furnish:

(1) Additionel sum of 36,53+00 to cover the fole
lowing spproximmte requirementss

a. 8alnries of persomelt

Technician ¢ ¢ ¢ ¢ o o . ..#2,100.0)
Tocimioian (thm) 2+ o ¢ 1,500,00

Tonnl T e e ein 200.C0
t» Pormnent equimentt
Letabolism CBZO8 ¢ o ¢ o2 o ¢ o s 50-00
Rei»igerator for ciots ¢ « « » 300400
Scoles for dlets ¢ ¢ ¢ ¢ ¢ » o 200.00
&ielding-bricks S o 0o 0 0 0 o mm
m.o,......... 100.00
TotBY ¢ ¢« ¢ o o o Oe
¢« Expandable suppliest
Radioactive phosphorus « « « » $ L00.00
Jdiozary oamponents e o o ¢ o o Zgg.oo
Amlﬁooo.oooooooo «00
GlC‘S'.':\re @ ¢ o @ o o o ¢ o @ ZOOOCO
lotale o o o o o¥1,300.00

C.Eisu:ellaneous..-...o...... w.w

GOOVOﬂI@dooo.oocoQQQOOQQC EZQ.OO

GRAND TOTAL $6,153.00

111168%



It is understood and agreed that the Contrector, in expending
the funds provided by the Govermment, shall bs puided b, but not bound
to conform to, the letails of the program and tudget sst forth above.

Ce Itams of rroperty acquired or mamufactured by the
Contraotcor under this oantraot, title to which will
vest in the Govornment (3ee Artiocle VI of this
Supplementary Agreement): None.

L111889



APPENDIX “C”

DISTRIBUTION AND SCHEDULING OF REPORTS

FOR DIRECT AEC RESEARCH CONTRACTS

Date

Copies and Distribution

Remarks

CONTRACTOR
REPORTS

1. Progress

2. Summary
200 words on
scope and
purpose

3. Manusccipts

Reprints

5. Complete
Scientific
Report

6. Brief Reports

L1188

On one of <ollowing:

March 15
June 15
Sept. 15
Dec. 15

1. On completion of
contract negotiation

2. With progress

reports

As available

As available

On Contract
Termination

As desired by

investigator

(2) A;propriate Washington

Division (See note)

(2) Oak Ridge Operations
Office (See note)

Prepared as a part of contract negotia-
tions

(2) Same as Progress Reports

(1) P atent Branch, Washington

(1) Technical Library, Washington
(1) Appropriate Washington Division
(1) Oak Ridge Operations Office

(2) Appropriate Washington Division

(2) Technical Information Branch, Washington

(1) Oak ~idge Operations Office

(1) Same

(1) as

(1) for

1) manuscripts

(1) Appropriate Washington Office
(1) Oak Ridge Operations Office

To be received on date
listed which is nearest
to end of nine month
period from effective
date of contract and
annually thereafter on
the same date

1. Distribution by Oak
Ridge Operations Office
with Contract copies

2. Revised Summary to
be included as part of
Progress Report

“1muscripts prepared for
publication may in some
cases take the place of
this r~port

Covering significant
results or developments.



NOTE: Full Addresses as follows:

Washington Offices: Oak Ridge Operations Office
Atomic Energy Commission Atomic Energy Commission
(Add name of Division or Branch) (tfice of Research and Medicine
1901 Coanstitution Avenue, N. W. Post Office Box E

Washington, D. C. Oak Ridge, Tennessee

The appropriate Washington Divisions are:
Division of Biology and Medicine - for contracts in Biology and Medicine.

Division of Research - for contracts in physjcal research.

AEC, Osk Ridge, Temm., 6-12-50--500-A12745

L1188



APPENDIX ““C”

DISTRIBUTION AND SCHEDULING OF REPORTS

FOR DIRECT AEC RESEARCH CONTRACTS

Date

Copies and Distribution

Remarks

CONTRACTOR
REPORTS

1. Progress

2. Summary
200 words on
scope and
purpose

3. Manuscripts

Reprints

5. Complete
Scientific
Report

6. Brief Reports

1111888

On one of sollowing:
March 15
June 15
Sept. 15
Dec. 15

1. On completion of

contract negotiation
2. With progreas

reports

As available

As available

On Contract
Termination

As desired by

investigator

(2) Appropriate Washington
Division (See note)

(2) Oak Ridge Operations

‘ Office (See note)

Prepared as a part of contract negotia-

tions

(2) Same as Progreas Reports

(1) P atent Branch, Washington

(1) Technical Library, Washington
(1) Appropriate Washington Division
(1) Oak Ridge Operations Office

(2) Appropriate Washington Division
(2) Technical Information Branch, Washington
(1) Oak =idge Operations Office

(1) Same

(1)  as

1 for

1) manuscripts

(1) Appropriate Washington Office
(1) Oak Ridge Operations Office

To be received on date
listed which is nearest
to end of nine month
period from effective
date of contract and
annually thereafter on
the same date

1. Distribution by Oak
Ridge Operations Office
with Contract copies

2. Revised Summary to
be included as part of
Progress Report

“anuascripts prepared for
pablication may in some
cases take the place of

this roport

Covering significant
results or developments.



NOTE: Full Addresses as follows:

Washiogton Offices: Oak Ridge Operations Office
Atomic Energy Commission Atomic Energy Commission
(Add name of Division or Branch) Uffice of Research and Medicine
1901 Constitution Avenue, N. W. Post Office Box E

Washington, D. C. Oak Ridge, Tennessee

The appropriate Washington Divisions are: '

3

Division of Biology and Medicingé - for contracts in Biolggy and Medicine. S ¢ .
< [ . > v . » "‘— e I .
A . . o M >.. ) . ,.
Division of Research - for contracts in' physical tesearch. '
-~ I
R Y APV SRR R
° e ' ‘ » ;.—. ra
R ~
M
4 - 1
N .
. «,'«',.7

AEC, Osk Ridge, Tenn., 6-12-50—500-A1274S
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SR PO

_ : : . AL={40=1)=288
T o STATEMENT AND CERTIFICATE ™° o
O et Sogst 100 ¢ OF AWARD Date._sun o 32 19 49
U, 8. Atomic Energy Commission Oak Ridge, Tennessee
T “(Department or establishment) (Buresa or offios) " (Losstion)
METHOD OF OR ABSENCE OF ADVERTISING YOR USE BY G- 4. 0. ONLY
(Bection 3700 of the Revised Statutes) Indexnd Card Reoviewsd
1. After advertising in newspapers.
2. (a) After advertising by circular letters sent to dealers.

®) And by notices posted in public places,

(If notiess were mat pested in sdditien te advertising by circular letters sent te dealers, anplanation of such emission must be
mads. The netation em the certificats below must be “2 () (i’ or “2 (1),"’ depending sn whether or not nets were posted.)

3. Without advertising, under an exigency of the service which existed prior to the order and would not admit of the
delay incident to advertising.

4. Without advertising in accordance with . £Rhe Atomic Roergy Aot of 1946
5. Without advertising, it being impractieable to secure competition becsuse of .

(Haere state airoumestances under which the securing of competition wes impeastionble)
AWARD OF CONTRACT

A To lowest bidder as o price (Expenditures).
g To other than the lowest bidder as to price (Expendlt\mc)
D. T

bidder as to ).
w wmuhmwph)

CERTIFICATE

I cxrTrry that the foregoing statement is true and correct; that the agreement was made in consequence of No. __ &
of the method of or absence of advertising snd in accordance with award of contract lettered 2=ssweves o ghown above;
that the total number of bids received is , and that where lower bids (expenditure contracts) or higher bids
(receipt contracts) as to price were received a statement of reasons for their rejection, together with an abstract of bids
received, including all lower than that accepted in case of expenditure contracte and all higher in case of receipt contracts, is
given below or on the reverse hereof or on a separate sheet attached hereto; that the articles or services covered by the agreement
(expenditure) are necessary for the public service, and that the prices charged are just and reasonable.

.Aoting Deputy Mapsger
(Signature of contracting officer) G Vanden Bulck (Title)
Nore.—This stetement ortifionts will be used to support all mm&hhmdwnmﬂh sgresments o aharacter,
perditure or reosipt funds, It most be sxesuted and signed officer (unless the award is made uhmwwg-
mmm'nfmf d offiosr, hn:nanﬂ: mnmybcb:,udom) ¢ by

S 5. COVEREMENT FOAETING SPAE. 10—dalY-L

F111694
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' UNITED STATES ATOMIC ENERGY COMMISSION
QAEK RIDGE OPERRATIONS
POST OFFICE BOX E
QAKX RIDGE, TENNESSEE

RESEARCH CONTRACT

TYPED
PREPARED
APPROVED

CONTRACT NO.: w«

CONTRACTCR:  __QF WAKS JOSRSY OOLLMR RETURN TO

- ~ CONTRACT SECTION
ADDRESS: Ninston-Salem 7, Sorth Carolim

AMOUNT OF CONTRACT: $§25,000,00

. CONTRACT ASSIGNED 10
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Contract No. AT-(40-1)- 288

THIS CONTRACT, entered into this day of Jume ’
1949, by the UNITED STATES OF AMERICA (horeIna“er called the "Covarnment"),

acting through the UNITED STATES ATOMIC ENERGY COMMISSION (hereinafter
called the "Commission") and GRAY SCHOOL OF MEDICINE OF WAKE
FOREST-COLIEGE. ereineiter called the "Contractcr');

ARTICLE 1 ~ PURPOSE AND SCOFE

1. The Cominion; in furtherance of its poliocy of assisting
and fostering private research, desires to support the Contractor's
fundamental research in the field of atomic energy.

2, The work under this contraot will involve one or more
research problems, A description of the problem, plan of approach,
agreed upon program and budget for each project is described in Appendix
"A" which is hereby made @ part of this contract.
. g ,
&« The work will be carried out by the Contractor undef The "
direction of the Project leader(s) named in Appendix "A".

ARTICLE 11 - TERM OF CONTRACT
o . > .

ok

The neriod of performence for cach rescarch project covcred
by this contract is set forth in Appendix "A". It is recognized that
completion of the ressarch work vnder this contract may involve a period

of several yoars and that the term or terms of this contract may be
extended by mutual agrcement,

ARTICLE 111 - FINANCING AND PROGRAM DEVELOPVENT

1. h ot o ; P R T e
a. The combined total of the agreed upon budgets for the

projects described in Apvendix "A" is in the amount of gos gP %
and the Cormission has obliga 8
in this amount for this contract. However, payments to the Contractor

by the Government under this contract with respect to each project

described in Appondix "A™ shall not excecd tho emount of the agreed upon
budget for cach such projecect.

b. On or shortly after the effective date of this contract
the Cormission shall pay to the Contractor a sum which shall reprcsent

IR §Y T I ) e . v SRR e e IRRURCRE - L
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Contraot No, AT=(40-1)- 288

the combined total of a mutually agreed upon estimate of the Contractor's
cost of oporations during the first two quarters under each project
described in ippendix "A", As soon as practicable aftor the end of the
first quarter, and after the end of each succeeding quarter during tho
term of this contraot, the Contractor shall submit to the Commission a
certified voucher supported by a certified schsdule of the Contraoctor's
exponditures under each project desoribed in Appendix "A™, and the Com-
mission shall promptly pay all such vouchers. HRowever, the initial
paymont relating to any one projoct together with sll quarterly payments
relating to the samoc projeot shall not exceed the agreed upon budget for
such projects as set forth in Appendix "A", hereto,

2, Program and Budget for Subsequont Periods

A At loast threo months before the end of the term esta

. in Appendix "A" the Contractor will submit to the o @ propesed
program and budget for the succeeding year showi oposed work to
be financed by the Commission and the Contractor., Tho Contractor and the
Commission shall nogotiate as to tho amount to be paid by the Commission
for the services to be rendored by the Contractor durimg the next poriod,
Such edditional pregrams and agreed upon budgets shall be incorporated in
a forml modification to this contract. In nerotiating the new budget
for said period the uno“lismted balance of funds paid to the Contractor
covering the budget(s) for the preceding period shall be applied in re-
duction of funds required to cover thc new budget(s), Upon completion
of the contract work or upon carlier termination of this contract, the
Contractor shall return to the Commission the unobligated portion of all

¥ payments made by the Commisaion to the contractor ey ﬁh oontuﬁ

3. Now Problems

It is contemplated that the parties hereto may, from time
to time, agree upon ncw rescarch problems to be included in the work under
this contract, The parties will thereupon prepare a doscription of the
problem, plan of approach, agreed upon program and budget for the new
project, which will bo incorporated in Appendix "A" horeto, by means of
a formml modification of this contract., All such new projects horeafter

incorporated in .\ppendix “A" shall be subject to all tho terms and con-
ditions of this contract,

11118493
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ARTICLE IV - ADWINISTRATION CF CONTRACT BY COMMISSION

The Cormission has assigned the responsibility for administering
the technical and scientific aspects for each project to the Washington

organizaticnal unit set forth in Appendix "A"™ hereto, to be addressed as
follows:

U. S. Atomic Energy Commission
1901 - Constitution Avenue, N. W.
Washington 25, D. C,

Responsibility for administering the business aspects of this
contract, including contract negotistions, budget, payment, audit, eto.,
has boen assigned by the Commifsion to:

Office of Research & Medicine
Oak Ridge Operations Office

U. 8. Atomic Energy Commission
Post Office Box B

Qak Ridge, Tonncssee

The Contractor may, as nocessary, communicate directly with the
appropriato office, as indicated above., The Contractor shall furnish
information copics of commuanications, memorande of tolophonc conversations,

or othor contacts to Cek Ridze Operations Office on all diroct dealings
with the Washington Officec,

ARTICLE V - REPORTS, RECQRDS AND INSPECTION

1. The Commission shall have the right to inspset in ¥R mneer
and at such times as it deems appropriate all activities of the Contraetor
arising in tho course of the work under this contract,

2. Tho Contraotor shall make progress reports quarterly (unless
a different reporting pericd i8 spocified in Appendix "A") to the Commission
on all its activities under this contract, including a list of personnel
working on thc project. Names appearing for the first time should bo
accompanied by a brief statoment of the individual's background, training
and exporicnce., As soon as practicable aftor the end of the term of this
contract and any renownl thecreof the, Contractor shall. make a technical rcport
to the Commission of all its activities under this contract. In the intercst
of reducing the effort roquired in prepering those rcports the Contrnctor
my include as a part of such reports copies of pertinent teohnical paners
prepared for publication in customry scientific pudblication channels, At
the time technical papers propared by the Contractor relating to the work
horeunder are sutmitted for publication in customary scientific publication

chamels the Contractor shall furnish the Commission with informmtion copios
of such papers,
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3. 1If, during the ocourse of the Contractor's activitics under
this contract, any technlecal findings arc mndo which, in the opinion of
the Contractor, would be of specinl intorest to the Commission, the

Contractor shall immediately make a report of such technical findings to
the Commission.

4, The Commission will require five (5) copies of all reports
and pavers. Two (2) copies shall de sent to Wshington and three (8)
coples to Oak Ridge, addressed as shown in Artiole IV of this contract,
T™he Commission shall have the right to reproduce and distribute at its
disorotion all such reports and technical papers. Appropriate crodit
lines will bo included in all such reproductions.

§. The Contracotor agrees to koep records end books of aocount
showing the manner of expenditures of all funds received by it pursuant
to this contract.

6, The Commisaion shall at all times be afforded access $0 the

promigos and t6 all books, rocords, correspondenca, instructiems, drewings,
receipts, vouchers, and momoranda of record value of the Contractor por-
taining to said work.

ARTICLE VI - PROPERTY FURNISHED TO CONTRACTOR - LIASERITY

1. SESERVATION BY GOVERNMENT

The Government reserves the right to furnish any materials,
equipment or supplies which my be required in the performance of this
contract. Excopt as provided irn paragraph 3 of this Article, all property
so furnished shall be and romain the property of the Gove. t.tdlap . ,
Contractor shall, to the extent practicadle, &ute a11l'¥a “itesis of ®
Government property so furnished to be suitably mrked with an idemtifying
symbol indicating Government ownership and the uses and disposition of
guch items shall be made a matter of record. .

2, LIAEILITY FOR GOVERNVENT-OMMED PROPERTY

Except as othorwise specifically provided, the Contractor
shall not be liable for loss or destruction of or damage to property of
tho Government in the possession or control of the Contractor in conncction
with this contract (hereimafter called "Government property") unless such
loss, destruction or damage rosulte from wilful misconduct or failure to
exercisc good faith on the pert of the Ccatractor's corporate officers,
Exocutive Dircctor, or Director of any program administered by the Con~-
tractor in the porformnce of this contract,

F1LEBA0



‘ . Contraot No, AT=(40-1)- 268
S. TITLE TO PROPERTY PURCEASED BY CONTRACTOR

Notwithstanding any othor provisions of this Article VI and in
consideration of the Contractor's contribution to the research project
described in Appendix "A" of this contract, title to all matorials, tools,
machinery, oquipment and supplies, acquired from sources other than the
Governmont, or mnufactured by the Contractor under this contract (including
items wanufactured in whole or in part from property furnished by the
Governmont but only to the oxtent the Govornment has not dosignated such
property as capital), shall vest in the Contractor, except that title to

items of property desoribed in Section 2.0, of each Title of Appendix "A"
shall vest in the Government.

ARTICLE VII - PURCHASE OF RADIOISOTOPES

The Controctor shall purchase, to the extent awvailable in
appropriate form, all radioisotopes irrediation services and oyclotron time
required in the performance of the work hereunder, through the Commission's

.. o Isotope Division, Post Office Box B, Oak Ridge, Tennesaeo.

ARTICLE VIII - GENERAL PROVISIONS

Tho provisions of Appondix "B, attached hereto, are hereby mde
e pert of this contract,

ARTICLE IX - AUTHORIZATION

This contract is authorized by and has becen executed under the
Atomic Energy Act of 1946,

ARTICISR « ALTERATIONS - i

The following alterations to this contract were mde by mutual
agreement of the parties prior to its execution:

L3 » - . P -
. - S . : e -

IN WITNESS .JREREQOF, the partioes hereto hove executed this con-
tract the day and year first nbove written.

UNITED STATES OF AMERICA

BYs UNITED STATES ATOMIC ENERGY COMISSION
e N oo Betts
| S N BB
WAKE FOREST COLIEGR
[Contractor )

jﬁzs g: S'Q /ﬁ;‘/d:‘—/ :;LE Qeas

T SN e AR S A — * -

¥

111189b



EREEEN

1.

dert“ ”l l'.u

Contract No. AT=(40-1)=-288
(The Bowman Gray Sclhool of Medicine
Il of vake Forest College)

RACTICT
a. proect Leadep

b

Ce

The work under this Title I of Appendix "A" will be carried out

by the Contractor under the direction of Dr. George T. Harrell
as Project Leader,

Zero

The performance of work under this Title I of Appendix "A" shsll
conmence on July 1, 1949 and continue until June 30, 1950. It

is umderstood, however, that completion of the research project
described herein may involve a period of several years, Accorde

ingly, the work under this Title I may be extended by mutual
agreement.

(1Y gyt Y S om AT 5 VO . T A . ~. Fol 1+ 4 .-
(2, Quiidims o0 L5020 20272Icl TorX anlil UnT TLnll 0 8L3EHs
(ol 3 Is 14 ey mmm L RO B AN ¥ P pormdn .
Studies in hvman brolzor it Roelky Vointain snetted fever

have snown a Grop in tae blood volume and a rise in the
thiocyznate extravascular space during the second week of
the disease. Rabbits with serum sickness and tricainosis
have shown similar responses, Clinical edema develope

with the rise in thiocyanate spacc; apparently the per-
meability of menbranes is altered. It is not Imown whether
capillsry and cellular walls are both altered or whether
the edermn 1s within or between cells. It 13 knowm that
mater is retained during acute infections and that diuresis
occurs during recovery. It is also xmown that chloride and
water are retained during the acute phase of serum sicxmess.
#%ater is held in tissue by ioms; chloride ions are not held
without corresponding unione - usually sodium and potassiun.
It is of immediate practical importance in thcrapy to know
which ions traverse the membranes and whether they go inmto
cells or remaln in interstitinl spaces. The turnover of
radio sodium in the blood and interstitial edema fluid ms
been followed in heart failure. This technicue could be
applied to cur problem in the following fashion:

(a) Serum sickness could be induced in animals; when
edema developed, radio sodium and thiocyanate would
be given. The levels in plasma, urine and inter-
stitial fluid for total sodium - as determined by the

~
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Appendix "A" (Cont'd) IIIiE Contract No. iT-(40~-1)-288

fleme photoueter = would be conpured with the
radio scdium - as determined by a Gelger-luller
tube = and correlated with the thiccyanate space.
A similar experiment would be done administering
radiocactive potaseium,

(b) The experiments in animels would be repeated using
an interstitial infection = trichinosis - and an
intercellular infection = a rickettsia.

(c¢) After facility in the methods has been attained, the
experiments would be repeated in human beings with
infections and with serum sickness. It would be
highly desirable to take radioautographs of tlssue
for comparison with stained hlstologic sectioms.

The technique for determining deposition of insoluble

radio phosphorus in bone might be modified for use on
frozen sections,

2. BUDGET - PLRIOD JULY 1, 1949 - JUNE 30, 1950

a. The Bomman Gmy School of Medicine of iake Forest College will

~ .....{'_‘ i ,..,v».-. i + .\.__‘ 4,

furmis itz Monb Repl .o zoeligl dezcoribed 1z this Tille o,

the folloving:
(1) Salary of Project Leader, ’
(2) Overhead costs allocable to the contract work.

b. The Commission will furnish a sum not to exceed $11,000.00 to
be spent roughly as follows:

(1)
Part~tine 531517 of Dr, Tounbecsevese ++51800,00
TechniciDecesessncccssassscsctosescene zm.oo
Electronic engincer, part-timeccesesess 590,00

%05 700200
(2) Rerpapent Fguipmept

Sndclded vﬁ”f.?lb c’ﬂi-ng:i deepsesssecosens 200,00
Scaling circuitesecsccoseveccscccocesve 450,00
Flame Photomelereccssvenetcssssssvescen 'RSOw
Timer...........‘..............."..." 60.®
Gelger tubeSecesccsscscccsscncccssnnces 100,00
Tm recorderoo.oQQOOCQOoooo'.o..ootooc lwm
CentrifugCeccececsesscescsssececcsessss 250,00
BaMCG.‘....."..Oi....Q‘....'.‘...‘.. 230.w
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Deep Freeze mtocotocoooooocoonaoo léoom
Metabolism CBEOGSescsevectsonesscsee 350,00
Vacuuf'l pump.qo.lt..o.l...l.o.looooo 75.%

32, 750,00
(3) kx S
1aS8Wareseecsescccvcvcsrcccnsstene 750.00
Purchase of radic’:otOpeS.ceceesecess 400,00
Chmlﬂooooooooooooooocbooocooooo 500,00
Animls....‘ﬁ..‘....‘.............. >
33;150.w
(4) 'l'ravel..uu.n.............o.onu.u.n"uo 200.(!)

(5) bﬁ.scellaneom....u..........................o 200,00

[ et
TOTALeececococecoscscce 311,“”.@

It 1s understood and agreed by and between the parties hereto, that tae
Contractor in expending the funds provided by the Government shall be guided

by, but not bound to comform to, the details of the progrem and budget set
forth sbove.

c. Items of property orocured or menufactured by the Coniractor wnder
cils centracy, Uille e toles wlil vest in the Governaoent. See
Article VI, Section 3.

WAL SSCRIZTION
Rone _ oo
3. ZRRQGRISS RLPORIS

The Contractor shall make progress reports at 6 months intervals in
the manner described in Articls V of this contract,

be C DU TRAT BY COL:IS

The Commission has assigned the responsibility for administering the
technicel and scientific aspects of this Title I of Appendix "A" tos

Medical Branch

Jivision of Biology and lledicine
U. S. Atomic Energy Commission
1901 Constitution Avenue, N, W,
Washington 25, D, C,

11118ad
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1111900

G, CE_BY PROJIGT ILLADLER

I have read the forogoing Title I of ippendix "A" and the basic
contract to which It relates and I agrce to be bound by the provie

sions of said documents.
SIGNID M

ect Leader

” DATE: 1/ & +9
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Contract No. aT={(40~1)-288
(The Bowmun Gray School of ledicine
of .ake Forest College)

The work under this Title II of Appendix "i" will be carried out
by the Contractor under the direction of Dr. Camillo irtom as
Project Leader.

derm -

The perforazance of work under this Title I of Appendix "A" shall
cormence on July 1, 1949, and continue until June 30, 1950, It
is understood, however, that completion of the research project
described herein may involve a period of several years. Accord-

in-ly, the work under this Title II muy be extended by mutual
agreencat. _

Prograg

Phospholipides are universal constituents of living cells and while
thelr -2t polog wnr zo o w2l Tl n Tetin Tmamlel -z 28

the mechanisnm or formation of phospnolipides in tissues and of the
various intrinsic and extrins_e¢ factors involved secms %o be
essential for an adequate understanding of many physiological
and pathological processes, This lmowledge is still very in-
complete. Results obtained recently in this laboratory showed
changes in the rate of synthesis of phospholipides under the
action of drugs, some of which, such as phlorizin, are believed
to poison certain enzyme systems in tissues, while others, such
es t:iourea and thiouracil, my act more or less as specific
hormone inhibitors. These results suggest several possibilities
for further investization, such as the follewing: (1) thet the
formation of phospholipides, at least in the liver, may be comn-
trolled directly or indirectly by hormones: (2) that the effects
ctservad miy instsad be due to a clese reiatiozsiip between iie
metabolism of phospholipides and that of carbohydrates or fats;
(3) “het by ths wes of Imuibiers of speclil: easyze systans,

compounds, which are intermediates in the synthesis of phos-

pholipides, may accumulate in tissue, so that their identification
will become easier.

Two types of experiments are planned (a) in intact animals and,
(b} in 1solated tissue slices. In both conditions the synthesis
of phospholipides will be followed with the 2id of redicective
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Lppendix "A" (Continued) TITLL II Contract No. ~T=(40-1)-288

(The Bowman Gray School of Medicine
of Take Forest College)

phosphorus &s a tracer for the phosphate part the molecule,

By labeling the methyl group of cholinc with C*4, the formation

of lecithins after administration of choline could also be studled,
The concentration of either isotope will be determined in the
phospholipides as well as in other phosphorus containing fractions
which might presumably include intermediate products for the
synthesis of phospholipides.

In the experiments on {mtact animals, rats will be mintained on

a choline deficient dlet, then radicactive phosphorus (with or
without isotopic choline) will be administered. Various pharma-
cological and hormonal agents will then be given and their effect
on the rate of lipide phosphorylation will be investigated in the
liver, probebly also in other tissueS., We are tentatively ocon~
templsting the use ot phloriain, thiourea, alloxsn, urethan, B.A.L.,
insulin, thyroxine and anterior pituitary extractss On the basis
of the resulto obtained, other substances and different experimental
oonditions will be tested, such as the surgieal removal of the
whyroic, diets cenizining varleus amcwmus of oo and cartoly.rates,
etc. Parsllel experiments will be made on the isolated tissues

In the orecenzs of Aooviodc wroooints onl o ohinlin:, it or withoud

- - e L -

direct additdon of drﬁgs and hormones to the medium.

While it 1s anticipated that only part of the above program can be
carried out in cne year's worigey it is hoped that :l.ntereaﬂgn:eulu
will be obtained early, and give an indication along what it
will be most profitable to concentrate the investigative effort.

The possibility that as soon as definite results have been obtained

on normal tissues, the investigation might be extended to nsoplastio
tissues is also contemplated.

2. BUDGET - PERIOL JULY 1, 1949 - JUN. 30, 1950

»
The Bowmen Gray School of Medicine of Wake Forest College will
furnisih as its contributien to the projesci deserilcl in this
Title II the following:

(1) Salaries of following persomnelt
Dr, Camillo Artom as Project Leader

Dre Me A, Swenson
Marletta Crowder, Graduate Student

(2) Overhead allocable to the contract work.
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]

Oe

(The Bovman Gray School of Medicine
of .ake Forest Collecc)

The Commission will furnish a sum not to exceed 511,0CC.00
to be spent roughly as follows:

(1)

(2)

(4)
(5)

Lersonnel

Full time technician (M, L. Haigler)... $2160,00
2 Part time techniclanS.cecescecccencee

~Z5320,00
e t 1 £
Hj.gh Spced centrifusCesvecceecesccsscece 650.00
Two carbon Combustion apparBtuS.eceses. 600,00
Direct reading balance for animals.seee 250,00
Geliger=lller counterciecssesccccscccee 450,00
Shielded —umual samdle changer with
amplii‘ier..........-................. 200,00
Lecessories for arburg apparatuSeececes 350400
32,500.00
.,oggunablc Suprlics
_lienctive "C"‘.‘"\ -oo?ac:clocgonos»a 23C,
Radicactive compounds (C+ labelled)ese L:50400
:.nlmls.....o.o...aa.'-o'.....l.'...... sooow
Ghsmre..........‘................'.. 600.w
cheu&h...............‘.............. Sm.w
Organic SolventSeesessessescsscsccccccce _m
‘ $3,400,00
vaelooooooo‘-.o.oo-oooooooowooooooo--oooooooo 200,00
liscellaneous (laintenance, repairs and
replacenentis of ralioactivity apparatus)..350.00
Incidentalseeesececcsscsccosccecscoscsces
580,00
TOTAL.ecoscccoe $11,000.00

It 1is understood and azreed by and between the parties hereto, that
the Contractor in expending the funds provided by the Government shall

be guided by, but not bound to conform to, the details of the program
and budget set forth above,

Ce

Items of property procured or manufactured by the Contractor under
this contract, title to which will vest in the Governnent. See
Article VI, Section 3,
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(The Bowman Gray School of Medicine
of ke Forest College)

Hone -

The Contractor shzll make progress reporte at 6 months intervals in
the manner described in Article V of this contract,

be GAL

The Comnission has aasigned the responsibility for administering the
technical and scientific aspects of this Title II of Appendix "A" to:

liedical Branch
bDivision of Biology and Medicine
U, S. Atomic Energy Commissiom

IRt o S o pROUR I R R ey e e ve e X
arvh UOS3TLLLTLOL WTVINUT, e

ueshington 25, D, C.

5e

I mpve read the foregoing Title II of ippendix "A" and the basie contract
to which it relates and I agree to be bound by the provisions of said
documents,

SIGNED: _ﬁ‘w RIS A
Project Leader

DATL: ;7/ jkj €9

pLrigot
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#PPENDIX "A®

Contract No. AT=(40-1)=288
(The Bowrwan Gray Jchool of ledicine
ol 111 of .cke Forest College)

a. Zroject lcader

The work under this Title III of Appendix "A" will be carried out
by the Contractor under the Direction of Dr. George T. Harrcll as
Project Leader associated with Drs. C. Artom and J, Cayer.

h. Ierg

The performance of work under this Title III of aAppendix "A" shall
commence on July 1, 19/9 end continue until June 30, 1950, It 1s
understood, hovever, that completion of the research project deseribed
herein my involve a period of severzl years. Accordingly, the work
under this Title III mcy be extended by mutual agreement,

c. Program
(1) Descrintion of Projeck

Toxicity of P°~ as related to thae functiomal capaclty of the
liver,

(2) Rlap of aporogch

Radio isctopes can enter the cell and be incorporated into
protoplasmic constituents, exerting a radiation effect in
imnediate proximity to the enzyme systems in the cells,
hAccordingly, the results of internzl radiastion may not
necessarily duplicate those of external radiations such

as X-rays. wailc cells altered by malignant changes are
knovn to be more susceptible to radiation thun normal
cells, the possibility may elso exist of increased effects
of radiation on cells previously dumaged by factors other
than malisnancies such as infectious diseases, dietary
inadoguocies or expesuwe Yo toxic sussiances, Tae azditive
effect of radintion from isotopes introduced in the body
(perhaps even only in tracer amounts) may possibly harm
cells already pertially damaged, this reducing their
functional capacity below the level required for life,
Since the liver is especlally susggptible to damage

even from mild agents and since is syntheslzed very
sctiv=1s into various orzganic compourds in the liver,

this tissue seems to offer considerable interest for
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such a study., Of special importance would be the role of
lipotropic substances since these have been shorm to exert
beneficiil effects in several conditions with liver damage
such as in cirrhosis. A possible approach to preventive
or corrective therapy can thns be visuslized. Prelimiw
experiments have already been made on the toxicity of

in mice. It 1is planned to extend further this study by
varylng the proportion and the nature of the protein,

fat and carbohydrate componecnts of the diet. The possible
effects of various vitamins will also be investigated.
Additional experiments will be done on animels in which
anatomical and functionnl changes of the liver have beem

induced either by partial hepatectomy or by exposure to
toxic agents.

2, BUDGET - PXRIOD JULY 1, 1949 - JWNE 30, 1950

a. The Bowman Gray School of Mediciue of Wake Forest College will
farnish as its contridbution to the project described in this
Titie III tae foilcwing:

“ [P I S oA gy * e A man, - - o] * o
i/ Sziries of three prizedpel Investigzntors; Los. Co Lrtomy

Ce T, Harrell and D, Cayer.
(2) Overhead costs allocable to the contract work,

b. The Commission will furnish a sum not to exceed $3,000.00 to be
spent roughly as follows:

(1) Sglarics
Technical help......u...u........ _w

31,500.,00
(2) Permanent Equlppent
Metabolisnm cazes for animals.ececee 250,00
One hemogenizer for the preparatlon of
diets.......OBOOOOQOQOO..0.000000 Bs_m
235.C0

(3) Ixpendiblc Supplieg
Radloactive phosphorus....-.......o 300,00
Dietary componcnts and animalseeese 500,00
Glassware and containerseecccece .oo_lm:

950.00

(1&) rf.iscellﬂn?eus-ocoeooo.onoooonooosoo 365;@

265.00

TOTAL...ooaon.oaooeco ;3,000000
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It is understood and agreec by and between the parties hereto, that the
Contractor in expending the funds provided by the Jovernnent sianll be
guided b, but not bound to conform to, the details of the program and
budget set forth above,.

c. Itens of property procured or manufactured by the Contractor under

this contract, title to which will vest in the Government. See
adrticle VI, Section 3.

MANLITX - RESCRIPTION

lione ——e

The Conuractor shall make pro;ress reports at 6 months intervals in
the manncr described in Article V of this contract.,

The Comissmn has assisned the responsibility for administering the

+ - - - ———t - - Sopnt. My -~ L IS
hec Aol anl colon LTl nopeots of Anic Tivle IIT of Appendin 4T toe

iedical Cranch

Division of Biology and lecicine
U, S, atomlc Energy Commission
1901 Constitution avenue, N, ¥,
w&sm’ton 25, De Co

5

I have read the foregoing Title III of .ppendix "A" and the basic
coniract to which it reletes and I agree to be tound by the provi-
sions of sald documents,

SIGNLD:

DATE: 7/(0 T/\( 7




«PPLNDIX *B¥

1. PATLNTS

a. VWhenever any patentable invention or discovery is made or oonceived
by the Contractor or its employees in the ocourse of any of the work umder
this contract, the Contractor shall furnish the Commission with complete
information thereon; and the Commission shall have the sole power to deter-
mine whether or not and where s pateat application shall be filed, ani to
determine the disposition of the title to and rights under any application
or patent that may result. The judgment of the Commission on these matters
shall be accepted as final; and tfie Contracter, for itseclf and for its embloyses,
agrees that the inventor or inventors will execute all documents and ao all
things necessary or proper to carry out the judgment of the Commission.

b. No claim for pccuniary award under the provisions of the Atoalc
Lncrgy Act of 1946 shall be assecrted by the Contractor or its cmployees
with respect to any invention or discovery made or concclved in the course
of any of the work under this contract,

c. Lxcopt as othurvise autherized in writing by the Coamission, the
Contractor will obtain patcnt agreemcnts to off.ctuate the purposes of
paragrzohs a. and b, of this articl: from 211 pcrsons who perform any pzrt
of th. work under this comiract, cxcupt clerical an< mznu.l lubor personn.l
who will not have cccess to tochnical data.

d. Lxoopt as ethcrwisc suthorised in writing by the Commission, the .
Contractor will insert in 211 subcontraots provisions meking paragrephs a., b.,
tnd ¢. of this article appliecble to the subcontractor and its cmployecs.

2. PUBLICAIIONS

The Contractor shall hove full freedom of publication of the results of
the rescarch under this contrzet and the Contrazctor is urged to disscminctc
the results of the work through customcry scicntific publicction channels;
except that "restricted data® 28 dcfincd in the Atomic Eacrgy Act of 1945
shell be governed by the provisions of Puregroph 3 of this i pendiz "I,
All publications shzll includc a rcfcrence that the results —ere developed
undcr - Commission sponscred projoct.

3. 2Iscr

a. It is understood that the work under this coutract 13111 not involve
restricted data and the Contractor will perfora such work as uneclassitied
work. Howcver, if in the course of such work cny discoveries are xede cor
=ny deta used or develened thot constitute restricted dota, *the Sontructor
shcll proaptly inforn the Commission =nd sholl classify :nd safcgucrd ol
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discoveries and data in accordance with tae requirements of the Commission.

It {s understood that tie person directing research work under this contract
shall have been cleared by the Commission for access to restricted data. The
Contractor agrees that it will not permit any individual to havs access to
restricted data until the Federal Bureau of Investigation shall have made an
investigation and report to the Commission of the character, associations and
loyalty of such individual and the Comnission shall have determined that per-
mitting such person to have access to restricted data will not endanger the
common defense or security. If doubt exists as to whether any discovery or
datae devuloped constitute restricted data, prior to the release of these data
and before permitting any individual whe has not received clcarance from the
Commission to heve access to such data, the Contractor shall seek guidance
from the Commission., Furthormore; the Commission resorves the right to require
the classification of work whenever in its opinion restricted data are involved.

b. The continustion by the Contractor of work found %o involve restristad
data will be subject to mutual agreement of the Commisaion and the Ocmtractor an
shall de covered by a modificction of this agrecment, The phrasc "restrictcd
data" as defined in the Atomic hnergy Act of 1946 and employed in this scction
shz1ll mean "all data concerning the manufacture or utilisation of atomic wezpens,

the production of fissionable mter:lal, or thc use of fissiomsblc matorial in -
the production of powcr, tut shall net include z2ny date which the Couzniisien f-or

el e

time to time detormines moy be publishca without adversely alfccuing chc comeda
defensc znd sccurity",

be PUTLS

Exccpt as otheruisc specifically provided in this contract, ail dilsnitas
which may srisc under this contract and which arc not disposcé of Dy wvvuer™
agrecment shell be decided by a representative of the Commission duly cusnor.z:ic
to supervise ond administer performonce under this contract, who shall reduce
his decision to writing and cause & copy thereof to be mailed to the Contracte-
sald decision shall be fincl snd conclusive, subject to the provisions of the
sentence next following. Giithin thirty (30) deys from the dote of such mciling,
the Contr-ctor moy =2ppeal in writing to the Commission, whose writtcn decision
thereon, or thet of its duly cuthorized represcntative, roeprescntatives, or boarc
not including the representztive mentioned in the preceding sentence, shall be
fir:z1l and conclusive, Pending dccision of a dispute hercunder, the Centractor
shall proceed with the performance of its undertakings under this contract.

The Contractor 7ill comply with heclth and safcty rerul-.tions of the Com-
mission requircd for work of this nature, and permit *he Commission and its
designces to inspect the work conducted under this cgrccaent,

6, OFFICTALS NO™ TC BLWEFIT

pri1aca

Ho member cf or Deiezote to Congress, or Resident Commissioner shall be
ndmitted *o ony sharce or part of this contract or %o ~ny beaelav that oy arize
therefrom, but this provision shzll not bc construcd to extend to this contract
if nnde with o corporation for its general tenefit,
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7.  ANTI-DISCRIMINATION
The Contractor, in performing the work requirgd by this contract, shall

not discriminate against any employee or applicant for employment because
of race, creed, color, or nationcl origin,

8., GCONVICT LADQR

The Contractor shall not, in the performance of this contract, employ any
person undergoing sentence of imprisonment at hard labor.

9. IERMINALION

a. The Commission may at cny time upon 120 days written notice terminate
this contract in whole or in part.

b. In the event of termination pursuant to subsection &., the Contractor
will be paid for the portion of the contract work already performed, together
with reasonable costa of termination,

10. LEIGHI-HOUR 14N

No laborer or mechanic doing any part of the work contemplated by inis
contract, in the employ of the Contractor or any subcontractor cont-zcting
for any port of scid work contemplated, shall be required or peraitocd te
work more th-n cight (8) hours in zny one calendar day upon such worx at the
site thercof, except upon the condition thot compensction is poid to such
laborer or mechanic in accordange with the provisions of this Articlc, The
woges of every laborer and mechanic employed by the Contractor or any subcom=
tractor engrged in the performance of this contract shall be computod on a
basic dey rete of cight (8) hours per day and work in excess of eight (8)
hours per dey is permittcd only upon the condition that cvery such leborer
end mechanic shzll be compensated for all hours worked in excess of eight (8)
hours pcr doy at not lcss than one and onc=hclf (1f) times the bnsic ratc of
pcy. For cach violation of the requiremcnts of this Article ~ penclty of
Five Dollars (35.00) shall b. imposcd upon the Contractor for each laborer or
mechenic for cvery calendar day in which such cmployce is reg.ired or per=
mitted to izbor morc “hen eight (S) hours upen sz2id work without recciving
compensation computed in accordance with this Article, and all penaltics thus
imposed 3ur1l be withh. 12 for the use and beneflt of the Goverrnmert; provided,
that this stipulntion shnll be subject in all respects to the cxcoptions and
provisions of U.S. Codc, Title 40, Sections 321, 324, 325, and 326, relating
to hours of lubor, cs modificd by the provisions of Scction 3C3 of Public act
No. 781, 76th Congress, approvcd Scptember 9, 1940, rcluting to compensation
for overtinme,

11, DLFINITIONS

As used in this contract the terms "United States Atomic Energy Commission",
"Atomi: Lnergy Cec-mmission" and "Commission" shzll mezn the United Statcs A+cemic
Energy Comission or its duly zuthorized represcntotive or rcprescentatives,
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