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Modifiocation No.
SUPFLEMENTAL AGREEMENT
, ~ .
TEIS SUPPLEMENTAL AGREEMENT, entered into thisaﬁ‘—chy of
1952, by and between the UNITED STATES OF AMERICA (hereinaftercoalled the
“Gover mpent" ), ropresented herein by the UNITED STATES ATOMIC ENERGY COM-

¥ISSION (hereinafter called the "Commission" ), and the BCWMAN GRAY SCHOOL
OF KEDICINE OF WAKE FOREST COLLEGE (hereinafter called the "Contractor”);

WITNESSETH THAT:

WHERYAS, the Government and the Contractor entered into Contract
Bo, AT-(4C~1)-288, dated Juns 22, 1949, for the pexformance by the Contractor,
commencing on July 1, 1949, of three separate research projects om (1) the
distribution and turrover of sodium and potassium in acute infections, (2)
the formaition of phospholipidos in tissues, and {3) the toxicity of P as
related to the dlet and ‘0 the ohemical nature of the compound: and

WHEREAS, the Contract has been modified neretofore by Modifications
Nos. 1 and 2; and

WH<REAS, the parties desire to extend the term of the contraot in order
- to cortinue and extend the research sotivities previously undertaken, as
suoh extended program is described in Supplement No. 3 to Appendix "A"; and

RHEREAS, this Supplemental Agreemenmt is authorized by and executed under
the Atomic Energy Aot of 1946; , :

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

1. add the following new section 3 to Article 1I - TERM OF CONTRACT:
"3. The fourth period of performance for the project covered
by this contract will commence on July 1, 1952, and will
end on June 30, 1953."
2. Add the following new subsection o. to seoction 1 of Article III:
"c. In comnsideration of the performance of the work described

in Supplement He. 3 to Appendix ‘A, the Government will
pay to the Coantractor the sum of Twenty=Kine Thousand One
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Hundrsd Eighty Jllars and 3eventy~Four Cents {(§28,120.74}

for the fourth poriod of paricrmance, tie funds to be appiied
to the three Tiiles accordiag to the budget provisions of

Sumlomaz’ Ho. 5 te Appendlz

™his Supplament No.

o 4
AT

433 the following nsw Supploment Ho. 2 ¢o Appendix "A":

"SUPPLENSNT NO. 3

"July 1, 192 = June 3Q, 1953

descrides the research prcjeots and budgets

2z

[
e sad upen hatween the Tomrission end the Contractor for the fouwrch
S G of rardsrmamce. o
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Seope and Plex of Aprroach

uring this period the Contractor will oantizue its iu-
vestigations into ths distribution and turzewves ol aodiun
and potassium in acuts infectioxs by procseding alcay *he
following lines of erdasvor:

(1) Stendardization of Methods

Should it become necsesary o utilize guiuzea pigs {or
the study of intrecellular infecticis beiazuss of the
diffioulty cf ertablishiog a fatal or sovere ricikstt-
sial inTection in rabbits, the Contracter wil: develcp
end standardize miorozethods for blced volums Fal%)
g# svaces ard ¥ and X comtent of tirgue 1o guinea
pigs.

Serial deterxminaticns of the K32 spsos in noruwl
young woman will be dene in order t: letastdnd the
reliavility and reproducibility of vesults. dimtlar
serisl data will be ottaired in rortmal yourg msn. Tae
data Srtained is expected to give information af rermal
physiulegic variatione anc of the stabilisy- ¢f the
sneoe as & naals fOor intorpretataca of exeri-
meastal data to Te obssiand 1o dicecned atavnes.
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(2)

(3)

Experiments will be undertaken to determine the
offoct on the K#2 space and potassium balance of bed
rest alone and of starvatiom without immobilization
on normal human beings.

Further studies on normal values in rabbits, guinea
pigs and human beings for blood volume and total
aveilable protein coantent will be contimued with serial
speciee spesoific protein fractions labeled with 3131,

‘In order to determine the effect of the normal

secrotion of the thyroid gland on the distribution of
sodium and potassium, rabbits will be made myxedematous
vy the injection of I131, After myxedema is established,
the Ka24 and 1381 tagged protein spaces and Ma®4, xt2
tissue couteonts will be determined.

Intracellular laofections

The studies on experirentally-induced Rocky Mountain
spotted fever in rabbits and guinea pigs will be
continued.

Further attempts will be made to increase the virulence
of the rickettsics for rabbits and to induce greater

physiologioc changes.

Autoradiographic studies by the technique previocusly
developed will be done on representative animale as
a8 oheck on the physioclogic method by an anatomic ome.

Extracellular Infeotions

The experiments previously reported on fluid changes
in trichinosis, an extracellular infection, studied by
non-isotopic techniques will be repeated with the
applicetion of the tracer methods previously developed.

Time permitting, further attempts will be made to
standardize an sxtracellulsr interstitial infection
with virulsat type I pneumocooci in the skin and
subcutaneous tissue of rabbilts.
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Immune Reaotions Without Infection

Further attempts will be made to induce quantita-
tively greater physiologic ohanges through the
senaitization of rabbits by repeated injeotions of a
single pool of human plasma.

Clinical Studies

Clinloal studies will be conducted in human belings
with any type of infection when at all feasible.

Between suitable cases of infeotion, ths teohnigues
deveoloped end standardized will be applied to various
pethologio states which are known to induce alteration.

The preliminary observations on the R4 space in
rheuratic fever will be extonded and data on Z%2 apace
%ill be obtained.

Other types of diseazes whioh are amenabls to specifio
therapy « suwh as myxedema, hyperthyroidism, diabstes,
congeative heart failure, and syphilis - will be
atudied bofore and after the institution of specific
therapy.

"2. BUDGET - Fourth Periocd: July 1, 1952 - Juns 30, 1968
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The Contractor will furnieh as its sontributioan to the
Title I project:

(1)

(2)

(8)

Salaries of staff members, inoluding 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 ocontribution under b. below.

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

Undor this Title I the Government will pay to the Con-
tractor the sum of Sixteen Thousand Nine Hundred Bight
Dollars and Twelve Cents (316,908.12) whioh, together
with the sum of Eighty-Five Dollars and Sixty-Bight Cents
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($85.68) (which amount the parties hereby agree shall be
deened to represent the saount by which the total of pay-
meuts mede by the Government undsr this Title I for the
previous periods of performance oxceeds total expendi-
tures for the same periods) is to cover generally the
following cperating estimates;

(1) Salaries

J. K. Aikawa
Technician (Rhoades)
Technician (Brooks)
House officers for

clinical etudies 500.00
Electronio Ergineer 300400
Total Zalarios $ 8,450.00

(2) Permanent Equipment

Beta-gamma survey meter 275.00

Sample storage unit 30.00
Steel bricks 200.00
Totael Bquipment 505.00
(3) 1sotopes

Ha?4 and E%, handling
charge and transporta-

tion $,120.00
Jodinated Albumin : 260.00
3,%80.00
(4) Animals 1,£00.00
(6) Supplies
Geiger-Mueller tubes 400,00
Glassware 500,00
Chemiocals, atc. 400,00
Total Supplios 1,300,00
(6) Travel 300,00
$16,735.00

1040433
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Overhead @ 8% 1,268.80
Subtotal $16,993.80
Balance from previous peyments 85.68
TOTAL $16,908.12

"c. Items of property procured or manufactured by the Con-
traotor, title to which will vest in the Governmant
{see Article VI): Honme.

1. PRCJECT

109043y

s

"TITLE II

a. Scops and Flan of Apprecach

During this period the Contractor will contimue and extend
its studies on the formation of phospholipides in tisaues,
proceeding along the following lines of endeavor:

(1)

(2)

(3)

Irtermedinte Stages in the Synthesia of the

Fhoapholipide Molecule

The following described experimeumt will be under-
taken, to investigate whether or not phosphoryl-
choline is an intermediate stage in ths incorpora-
tion of choline into the phospholipides. Liver
homogenates will be inoubated with C14 labeled choline
in the presence or in abseunce of non-labeled
phosphoryl-choline., Other experimexts similar in
nature will be conduoted.

Incorporation of Nitrogenous Coastituents (Other then

Zholins) in the Phospholiplides

The Coatractor will attempt to aynthesize (or obtain
from other sources) a preparation of ethylanolanine
labeled wdth C14, The incorporation of this campound
into the phospholipides will be studisd.

Metabolic Pethmays of Choline in Isclated Liver

The Contractor will attempt to improve the procedures
for the separation and characterization of the
probable products o choline metabolism. If this
attenpt is succesaful, the Contractor will try to
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identify certain produote of cholins metabolism
which appear to be quantitatively important.

(4) Oxidation of Patty Acids in the Liver of Choline-
Deflcient Animala

The Comtractor will conduot eoxperiments testing the
hypothesis that choline aots by enhancing the degrada-
tion of fatty acids im ths liver itself. This will

be done by studying the oxidation of isotopio fatty
acids in the isolated liver from animals in choline de-
ficlenoy.

(5) Other Imﬁi&tims

Limitations in time and personnel permitting, the
Contractor will continue certain collateral investiga-
tions, such as that on the ensymatic oondensation of
formaldehyde with pyruvate.

BUDGET ~ Fourth Period: July 1, 1962 - June 30, 1963

"ao
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The Contraotor will furnish as its contribution to the
Title II project:

(1) Salaries of staff members, including the Project
ILeader, and other personnel engaged in the work in
excess of the Govermnment's payment under b.(1)
below.

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

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

Undor this Title II the Govermment will pay to the Con-
tractor the sum of Seven Thousand Eight Hundred Twelve
Dollars and Sixty-Seven Ceats ($7,812.67) whioh, together
with the sum of Three Thousand Seven Hundred Ninetly-

Seven Dollars and Thirty-Three Cemts ($3,797.33) (whioh
amount the parties hereby agree shall be deemed to
reprosent the amount by which the total of payments

made by the Goverrnment under this Title II for the pravious
periods of performence exceeds total expenditures for the
sams periods) is to cover gonsrally the following operating
ostimates:



(1) Salaries

Research Associate $1,500.00
Graduate Studeat
(Pollerd) 1,500.00

Technician (full-time} 2,400.00
Technician (part-time) 1,200.00

Total Selaries $ 6,600.00

(2) Permanonmt Bquipment

Eew scaling unit 800.00
Othsr equipment 300.00
Tctal Equippent . 1,100.00
(3) Isotopes (Cl%-labeled compounds) 1,200.00
(4) Animals 200,00

(5) Supplies

Glassware 500.00
Chemicals 500.00
Total Suppliss 1,000,00
(6) Travel ' 300.00
(7) Maintenance ' 350, 00
$10,750.00
(8) Overhead 6 8% 860.00
Subtotal $11,610.00
Less Unexpended Balance 3,797.33
TOTAL $ 7,812.67

"s, Items of property procured or mamufactured by the Con-
tractor, title to whioh will vest in the Government
(see Artiole VI): None.

109043b



“TITIE Il
"l. PROJECT

"a. Socope exd Plan of Approsch

The program under this Title III cautinunes to be research
into ths toxiocity of P32 as related to the diet and to the
chemioal nature of the compound. The following outline
shows the general mature of the work to be performed during
this period; '

(1) Protective Role of Vitamins
The Contraotor will extend to other faotors of the B,
C, and B groups its systematic study on the protective
role of vitamins against P32.

(2) Protective RBole of Certain Hormones and Drugs

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

' (3) Attempts to Increase the Mobilization of P52 from the
Bones

The Contractor will explore the effects of the intro-
duction of inaotive pyrophosphate in this field.

(4) The Effects of Repested Exposure to Interml
Radigcvion

Mioe will e given a sublethal dose of either P2 or o
another bone seeking radioisotope. Then, after periods
varying from two to six weoks, s larger dose of

in the midlethal range will be injeoted. Controls run
similtaneously will receive only the larger dose of

"2. BUDGET - Fourth Period:; July 1, 1962 - June 30, 1953

"a. The Contractor will furnish as its contribution to the
Title III projeot:

1090431
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(1) Salaries of staff members, imcluding the Frojeot
Loader, and other personnel engaged 'in the wark in
excess of the Goverment's payment under b.(1)
balow. '

(2) Use of laboratory work space; and materisls, equip-
zant and facilities required for the work in excess
of the Govermment's contributican under b. below.

(3) Clerical, administrative and ovarhend costs in ox-
ocoss of the Goverzment's peymemt uader . below.

Under thia Title III the Government will pay to the
Contractor the sum of Four Thousand Pour Hundred Fifty-
Nire Dollars end Hivety-Five Ceats ($4,459.95) which
together with the sum of Ome Thousand Eight Hundred
Four Dollars and Five Cents (31,804.06) (which amount
the parties hereby agree shall be dsemed to represent
the smount by which the total of payments made by the
Governmont under this Title III for the previous periods
of performance exceeds total experditures for the zame
periods) is to cover generally the following operating
sgtimates:

(1) Salaries

C. Downs (full-tims)

Technician $2,400.00
Research Associate
(part-tine) _1,600.00
Total Salaries $4, 000,00
(2) ' Parmansat Squipment 300.00
(3) Isotopes 600,00
(4) Supplies 500,00
{5) _Ani.mls 260.00
(6) Travel ‘ 250.00
$5,800,00
{(7) Overhead 8 8% 464.00
Subtotal $6,264.00
Belance from provious pericd 1,804.05
TOTAL $4,4509.95
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c. Itesms of property mooured or manufactured by the Con-
traotor during this period, title to which will vest in
the Governrent (ses Article VI): Nons."

15 WITHSSS WHERE(P, the parties hereto have exeouted this Supplemental
Agreement the doy end yoar first above writton.

UNITED STATES OF AMERICA

WITNESSES: UNITED STATES ATOMIC COMMISS ION
&/_'—me_éaﬁc:_ Y € Gw{«.« A.
7{ - C . John R. Moore
ing Lo - ) R TITLE: ector, Contract Divis
(Adcress ;|
W BOWHAN GRAY SCHOOL OF MEDICINE OF
_ TAXE FOR?COLLEGE
‘ddrots o BY:, / arvy 0 . ‘
d
TITIE:

ACCEPTARCE BY PROJECT LEADZRS

I have road the foregoing Supplemental Agreement and egree to be bound
by its provisions to the extent that they are applicable to the project for
which I am responsible.

— rroject Leader, Titie 11

¢ Projest Leader, Title 111
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