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. Contract No. AT-(40-1)-288 ||

(Bowman Gray School of Medicine of
Wake Porest College)
Modification No. §

SUPPLEMENTAL AGREEMENT

THIS SUPPLEMENTAL AGRERMENT, entered into this Zé -an of gw/,
1954, effective as of December 31, 1953, by and between the IN STATES OF

AMERICA (hereinafter called the "Government™), represented herein by the UNITED
STATES ATOMIC ENERGY COMMISSION (hereinafter called the "Commission™), and the
BOWMAN GRAY SCHOOL OF MEDICINE OF WAKE FOREST COLLEGE (hereinafter called the
"Contractor®);

WITNESSETH THAT:

. WHEREAS, the Goverment and the Comtractor entered into Contract Neo.
AT-(40-1)-288, dated June 22, 1949, for the performance by the Contractor of
research projects on (1) the distribution and turnover of sodium and potassium
in acute infectiogi (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 been amended heretofare by Modifications Nos.
l1-4k; and

WHEREAS, the parties hereto desire to provide for the temination of the
work urder the contract, the payment of expenses in connection with showing
an exhibit prepared by Dr. Earrell, the Project Leader, and the withdrawal of
certain of the funds previously agreed to be furnished by the Commission; 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 Contract Neo.
LT-(A0—15—288 shall be deeamed modified in all respects necessary to accaamplish
the following:

1. The fifth and final period of perfcr'n\ance will commence on July 1,
1953 and will end on March 31, 1954

2. Performance of the resoarch ;ctivit.ies outlined for the ﬁ.rt.h period
will end on December 31, 1953,

3. During the period Jammary - Ha.reb, 1954 there is included in the scope

of the activities under the contract the shmd..ng of an exhibit prepared the
Project Leader. \ by

' moxne, L7- /772 /5/% 27/5"’/%
: Covleact 7o AT C pA/j‘élﬁ‘gﬂ

FOLDER
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L. 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).

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

UHITED STATES OF AMERICA

BY: UNITED STATES AT C RGY COMMISSION
BY: Kenneth Esasg

EESEARCH AND MEDICINE DIVISION
(Conmtracting Officer)

. BOWMAN GRAY SCHOOL OF MEDICINE (F WAKE
0__ o2 _GController T co

The Bo n Gray School of Medicine BY: p%Aﬂ_QA(){/
Wingmn-sa];?_}, Ngr%:_ Carolina C-~- Carpenter, M. D.
Address TITLE: Dean

Adm Asst.
The Bowman Gray School of Medicine

Wi _ _ .
zAddreass - .

R
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Contract No. AT-(L0-1)-288

( Bowman Gray School of Medicine of
Wake Forest College)

Modification No. L

SUPPLEMEN AL AGREEMENT

THIS SUPPLEMENTAL AGREEMENT, entered into this g4y day of
June , 1953, by and between the UNITED STATES OF 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 FOREST COLLEGR (hereinafter called
the "Contractor");

WI TNESSETH THAT:

WHEREAS, the Govermment and the Contractor entered into Contract
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 and
potassium in acute infections, 3) 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

WHERRAS, the contract has been amended heretofore by Modificatians
Nos. 1, 2 and 3; and

WHERBAS, the parties hereto desire to extend the term of the con-
tract in order to continue and extend the research activities previously
undertaken, as such extended program is described in Supplement No. 4 to
Appendix "A%, and to effect certain other changes hereinafter set out; and

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

NOW, THEREFORE, the parties hereto do mutually agree that Contract

No. AT-(40-1)-288 is hereby modified in the following particulars, but
in no others:

1. Add the following new section 4§ to Article II — TERM OF CONTRACT:

f), The fifth period of performance for the project covered
by this contract will commence on July 1, 1953, and will
end on June 30, 195hL.=

T-
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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 of the
research activities described in Title I of Supplenent
No. L4 to Appendix 'A', the Government will pay to the
Contractor the sum of Ten Thousand Dollars ($10,000.00)
for the fifth period of performance.n

3, Add the following new section 4 to Article V — REPORTS, REC(RDS,
AND INSPECTION:

', Examination of Records

“a, The Contractor agrees that the Comptroller General
of the United States or any of his duly authorized
representatives shall, until the expiration of three
years after final payment under this contract, have
access to and the right to examine any directly
pertinent books, documents, papers and records of the

Contractor involving transactions related to this cone
tract.

nb, The Contractor further agrees to include in all his sub-
contracts hereunder a provision to the effect that the
subcontractor agrees that the Comptroller General of the
Pnited States or any of his duly authorized representatives
shall, until the expiration of three years after final pay-
ment under this contract with the Government, have access
to and the right to examine any directly pertinent 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 agreement to perform all or any part of the 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 uniform applicability to the general pub-
lic, or (i1ii) subcontracts or purchase orders for general

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

ne, Nothing in this contract shall be deemed to preclude an

andit by the General Accounting Office of any transaction
under this contract.»
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L. Add the following new Supplement No. L to Appendix mA™:

"SUPPLEMENT NO. L

"July 1, 1953 — June 30, 1954

"Mis Supplement No. L describes the research program and budget agreed
upon between the Commission and the Contractor for the fifth period of

performance,
»TITLE I
¥l. PROGRAM
"a, Project lLeader. 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,
vp, Scope and Plan of Approach

During this period the Contractor will continue investiga-
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 balance and exchange., Sodium
and potassium space and the tissue spaces for these elements
will be determined in dogs as well as in guinea pigs and
rabbits, and the amount of sodium in bone will be studied with
respect to its contribution to the sodium pool of the body.
Intracellular and extracellular infections and their influence
on the fluid changes will be determined, as will metabolic
factors which are important, coupled with clinical studies

on various types of diseases as they influence the fiuid
balance and the sodiwm and potassium spaces.

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

la.

The Contractor will furnish as its contribution to the
project:

(1) 8Salaries of staff members, including the Project
Leader, and other personnel engaged in the work, in
excess of the Governmment's contribution under b. (1)
below,



-k -

(2) Use of laboratory work space; and equipment,
materials and facilities needed for the project
in excess of the Government's payment under b,
below.

(3) All clerical, administrative and overhead coste in
excess of the Government's payment under b. below.

*b, The Government's payment as provided in section 1. d. of
Article IIT, together with the sum of One Thousand, wo
Hundred Forty-three Dollars ($1,243.00) (which amount the
parties hereby agree shall be deemed to represent the amount
by which payments made by the Government for the fourth con-
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 2,250.00
Electronic BEngineer,

(part time) 300.00

Total Salaries and
Wages $ 5,250.00

(2) Equipment 502.00
(3) Isotopes . 1,850.00
(L) Animals 1,800.00

(5) Supplies
Oeiger-Mueller Tubes § 200.00

Glassware 300.00
Chemicals 300.00
Total Supplies - 800.00
(6) Travel : 300.00
Subtotal $10,502.00
(7) Overhead 741.00
Total $11,243.00

"c, Items of property procured or manufactured by the Contractar
during this period, title to which will vest in the Gove mment
(See Article VI): KNone."

10b2333



10b2334

5.

-5 -

In Appendix "B" delete the fourth sentence of section 3, a. and

substi tute therefor the following:

"The Contractor agrees that it will not permit any
individual to have access to restricted data until the
designated investigating agency shall have made an in-
vestigation and report to the Commission on the character,
associations, and loyalty of such individval and the Com-
mission shall have determined that permitting such person
to have access to restricted data will not endanger the common
defense or security. As used in this paragraph the term
tdesignated investigating agency'! means the United States
Civil Service Commission or the Federal Bureau of Investiga-
tion, or both, as determined pursuant to the provisions

of the Atomic Energy Act of 1946, as amended by the Act of
April 5, 1952, Public Law 298, 82nd Congress, 66 Stat. L3.»

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

THE UNITED ST TES OF AMERICA

BY: UNITED STA ATOMIC ENERGY COMMISSION

BY:
Contracting Officer
wI ES: BOWMAN GRAY SCHOOL OF MEDICINE OF
M PP WAKE FOREST COLLEGE
hool
of Medlc:Lne BY: %J%!m
——udnston=Calem, N. C,
/ (Address) / TITLE: JQQLA.V
Ihxgzgf;%?_Iknmmn_ﬁza;_Sahool
of Medicine
—MWinston=Oalem N_.C______
(Address)

ACCEPTANCE BY PROJECT LEADER

I have read the foregoing Supplemental Agreement and agree to be bound

by its terms.

A Tl o0

oject lLeader




4 G.n. .
Recd 32,;?2 ]
Ind. j d
[ Rev.

Contract Ho. AT~-(40-1)-288
(Bowzan Gray Sohool of Medicine
of Wake Forest COHogeJ
Modifiocetion No. 3

SUPFLEUENTAL ACRECMERT

THIS SUPPLEMENTAL AGHEEMENT, enterod into this 26th day of June
1952, by and betwsen the UNITED STATES OF AMERICA (horeimafter 5alled the
"Goverment”). reprosomted herein by the UNITKD STATES ATOMIC ENERGY COM-
KISSION (beroinafter called the "Commission” ), and the BOMMAR GRAY §CHOOL
® MKEDICINE OF WAKE POREST COLLEGE (hereinafter called the "Qentrastor”);

RITESSSETH THAT:

WHEREAS, the Government and the Contractor entered imto Contraot
Ho. AT-(401)-288, dated Juns 22, 1949, for the performamoce by the Coatractor,
commsnoing oa July 1, 1948, of tlroe separate research projeots on (1) the
diatribution and turnover of sodium and potassium in aocute infections, (2)
the formation of phospholipides in tissues, and (3) the toxioity of as
related to the dist and to the obemiocal naturs of the campound; and

WHEREAS, the Contraoct has been modified heretofere by Modifications
Nos. 1 and 2; and

WHEREAS, the parties desire to extend the term of the contraot in order
to ocontimue ard extend the research motivities previously undertaken, as
suoh extended program is descrided in Supplement No. 3 to Appendix "A"; and

RHSREZAS, this Supplemental Agreement is authorized by and exeouted under
the Atomio Lnergy Aot of 19463

ROW, THEREBFORS, the partiss herefo do mutually agree that Contraet
No. AT~(40-1)-288 is modifiad in the following partioulars, but in no others:

1, Adc¢ the following new section $ to Article II - TERM OF COKTRACT:
"3. The fourth period of performance for the project covered
by this santract will ococmmencs on July 1, 1962, and will
end on June 30, 1953."
2. Add the following new subsection o. to seotion 1 of Artiocle III:
c. In consideration of the performance of the work descridbed

in Supplemerzt No. 3 to Appendix 'A', the Govermmemt will
pay %o the Contractor the sum of Twenty-Nins Thousand One
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5. 4432 the fillewing pew Suprlemert Noo & to Aprendin "A":

"SUSPLENSHT NO. 3

"July 1, 1952 - Jupe 30, 1933

"This Juppleneat No. 3 describes the research projedsts and budgets
g ;rted vpor betweon the Commission and the Coatractor for the fourtn
pyricd of perlormance.

"TIT)E 1

"l. PROJSCT

"

L

Scope and Plan of Approach

During this period the Contractor will oontinue its in-
vestigations into the distribution end turnover cf aodlun
and potassiur in asute infections by prooeeding elong the
following lines of endeavor:

(1) Standardizaticn of Methods

Should it become nocessary to utilize guinea pigs for
the study of intracellular infectiors becaune of the
diffioulty of establirhing a fatal or severe rickatt-
sial infeotion in rabbits, thes Contractor will davelcp
and standardize mioromethods for blsod volume Haé,
.o spacos ard K2 and X content of ticsue :im guinea
pige.

Serial detercirations of the K% spece in cormel

young wormen will be done in order %tc deterrin? the
reliability and reproducibility of results. Similar
serial data will be obtained in pormal yourg men. Ths
date obtained {s expected to give information of normsi
phgsiologic variations and of the stakbility of the

Kt space as & bagis for interpretation of experi-
mental data to be obtained in diseared states.
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(2)

(s)

Experimente will be undertakou to determine the
sffeot on the K& space and potassium dalance of bed
rest alons and of starvation without immobilization
on normal human boeings.

Further studies on normal values in rabbits, guines
pigs and human beings for blood volume and total
available protein cormtent will be comtimued with serial
species speoific protein fraoctions labeled with 1181,

In order to determins the effeot of the normal

secretion of the thyroid gland on the distribution of
sodium and potassium, rabbits will be made myxedematous
by the injegtion of i131. After myxedema is established,
the Na24 xﬁi and I*5} tagged protein apeces and M4, r82
tissue contonts will be determined.

Intracellular Infections

The studies on experimentally-induced Rooky Mountain
spotted fever in rabbits and gulnea plgs will be
continued.

Further attempts will be made to inorease the virulence
of the rickettsios for rabbits and to induce greater
physiologic changes.

Autoradiographic studies by the technique previously
developed will be done on representative anizals as
a oheck on the physiologic method by ar apatomic onpes.

BExtracellular Infeotions

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

Time permitting, further attempts will be made to
standardize an extracellulsr interstitial infection

with virulsat type I posumocooci in the skin axnd
subcutansous tissue of rabdits.



(4) Immune Reactions Without Infeotion

FPurther attempts will be zade to induos quantita-
tively greater physiologic ohanges through the
sensitization of rabbits by repeated injections of a
single pool of hmuan Plasma,

(5) Clintoal Studies

Climioal studies will be conducted in humapn beings
with any type of infeoction When at all feasibdle.

Betwoen suitadble caser of infeotion, the techniques
developed and standardized will de applied to various
pathologio states which are known to induoce alteration.

The preliminary observations cn the NaZé lp.o;én
rheumatio fever will be extended and data op
will de obtained.

Other types of diseases which are amenabls to specifio
therapy = swh ag myxedeos., lvperttvroidiu, diabetes,
oongestive heart failurs, and syphilis - will de
studied bofore and after the institution of spsoifio
th”‘”o

"2. BUDOET - Fourth Pericd: July 1, 1962 - June 30, 1953

“as The Contractar will furnish-as 1ts comtribution to the
Title I project, ‘

(1) Salaries of staff members, inoluding the Project
Leader, and other perscunel engaged in the work in
°X0ce88 of the Governmernt g Payment under b.(1) below,

(2) vse of leboratary work 8pace; and equipment, materials
and facilities required for the work in excess of the
Goveroment's contributicn under b. below.

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

trastar the sum of Sixteen Thousand Ming Bundred
Dellars and Twelve Cents ($16,908.12) which, together
with the sum of Elghty-Piwe Dollars and Sixty-Bight Cents

1062338 | -



($85.68) (which amount the parties hereby agree shall be
deemed to represent the smount by whioh the total of pay-
pents made by the Govermment under this Title ] for the
previous periode of performance exceeds total expendi-
tures for ths same periods) is to cover generally the
following operating estimates;

(1) Salaries

J. K. Aikaws $3,000.00
Technician (Rhoades) 2,400,00
Techniocian (Brooks) 2,850.00
Bouse officers for

clinical studies 500.00
Eleotronio Engineer 300,00
Total _slaries $ 6,450.00

(2) Permanent Eguipneﬁe

Beta-gamma survey meter 276.00

Sample storage unit 30.00
Steel bricks 200.00

Total Bquipment '~ '505.00

(3) Isotopes

5a?® and K42, handling
charge and transporta-

tion 3,120.00
lodinated Albumin 260.00

S, 380,00

(4) Animals 1,800.00

(6) Supplies

Geiger-Mueller tubes 400,00
Glassware 500,00
Chemicals, etc. 400,00

Total Supplies 1,300,000

(6) Travel 300,00

$16,738.00

1062339
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"l.

(7) Overhead @ :y 4 1,258.80
Subtotal ) $16,993.80

Balanos from previous payments 85.68
TOTAL , $16,908,12

*c. ltems of property proocured or manufaotured by the Con-
traotor, title to which will vest in the Government
(see Article V1), Jops.

*TI?TLE IO

PROJECT

"a. Soope and Flan of Approach

During this perlod the Contractor will ocomtimus and extend
i1ts studies on the formation of phospholipides in tissues,
proceeding along the following lines of endeaver:

(1) Intermediate Stages in the Syuthesis of the
o8p p. ecule

The following described experiment will be under-
taken, to investigate whether or not phosphoryl-
oholine is an intermediate stage in the incorpora-
tion of ocholine into the phospholiplides. Liver
homogenates will be incubated with Cl4 labeled choline
in the presence or in absence of non-~labeled
phospharyl-choline. Other experiments similar in
nature will be conduoted.

(2) Incorporation of Nitrogenous Constituents (Cther then
Choline) In the Phospholipides

The Contractor will attempt to synthesise (or obdtain
from othar sources) a preparation of ethylanolamine
labeled with Cl4, The imcorporation of this ccmpound
into the phospholipides will be studied.

(3) Metabolic Patlmays of Choline in Isolated Liver

The Contractor will attempt to improve the procedures
for the separation and characterization of the
probable produocts o« choline metabolisa. If this
atteapt is successful, the Conmtractor will try to



identify certain products of oholine metabolism
which appoar to be guantitatively important.

(4) Oxidation of Fatty Aoids in the Liver of Cholinpe-
Deficlent Anipals

The Contractor will oocndust experiments testing the
hypothesis that choline acts by enhancing the degrada-
tion of fatty acids in the liver itaslf. This will

be done by studying the oxidation of isotopic fatty
a0ids in the isolated liver from animals in choline de-
ficiemoy.

(6) Other Investigations

Limitations in time and persomnel permitting, the
Contractor will comtinue certain collateral investiga-
ticns, such as that on the ensymatic ocondsnsation of
formaldehyde with pyruvate.

"2. BUDGET - Fourth Period: July 1, 1862 - June 30, 1968

*v.

10b2341

The Contractor will furnish as its contributiom to the
Title 11 project:

(1) Salaries of staff members, including the Projeot
Leader, and other perscmnel engaged in the work in
excess of the Government's payment under b.(1)
bslow.

(2) Use of laboratory wark spsce; and materials, equip-
ment and facilities required for the work in excess
of the Government's contributicn under b. below.

(3) Clerioal, administrative and overhead costs in
exveas of the Govermmeant's payment under b. below.

Undar this Title II the Goverment will pay to the Con-
tractar the sum of Seven Thousand Bight Bundred Twelve
Dollars and Sixty-Seven Ceuts ($7,812.67) whioh, together
with the sua of Three Thousand Seven Bundred Ninety-

Seven Dollars and Thirty-Three Cents ($3,797.35) (whioh
amount the parties hereby agree shall be deemed to
reprosent the amount by which the total of payments

made by the Govermment under this Title II for the previous
periods of performance exceeds total expenditures for the
sam® periods) is to cover gemerally the following operating
ostimates:
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'0.

(1)

(2)

(3)
(4)
(s)

(6)
(7)

(8)

Salaries

Research Assccliate

Graduate Student
(Follard)

Technician (full-time)

Technician (part-time)

Total Salaries

Permanont Equiment

Bew scaling unit
Other eguipment

Total Equipment

$1,500.00

1,600.00
2,400.00
1,200.00

800.00

300. 00

Isotopes (cu-hbolod compounds )

Animals

Sug El ies

Glassware
Chemicals

Total Supplies
Travel

Jeirtenance

Overhead 6 8%
Subtotal

§00.00

500.00

Less Unexpended Balance

TOTAL

$ 6,600.00

1,100.00
1,200,00

200.00

350. 00
$10,750.00

860.00
$11,620.00

3,797.33%
' 7.812067

Itens of property procured or mamufactured by the Con-
tractor, title to whioh will vest in the Government
(see Article V1): Hons.



*TITIE 111
"1. FROJECT

a. Soops and Plen of Approach

The progran under this Title III cautinues to De research
inte ths toxioity of PS¢ as related to the diet and to the
ohemical pature of the ocampound. The following outline

shows the ganerel mature of the work to be performed during
this period:

(1) Protective Role of Vitamins

The Comtraoctor will extend to other faotors of the B,

C, and E groups its systematic study on the proteotive
rols of vitamins against P32, ‘

(2) Protective Role of Certain Hormouss and Drugs

Experiments will be made with dikydrotachysterol
(AT10). A study of the effects of oortioal and
other steroid hormonss will be undertaksu.

(3) Attempts to Increase the Hobilizaticn of P38 from the
‘sonss

The Contractor will explore the effects of the imtro-
duction of insotive pyrophosphate in this field.

(4) The Effects of Repeated Exposure to Interml
Hadiation

Mice will bo given a sublethal dose of either PR or o

ancther bone seeking radiolsctope. Then, after pericds
from two to six weexs, & larger dose of P3¢

iz the midlethal rengs will De injected. Comtrols run

;gultanoounly will receive only the larger dose of

"2+ BUDGET ~ Fourth Period: July 1, 1962 - June 30, 1983

a. The Cantractor will furnish as its ocantritution to the
Title III project:

f0b2343
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b,

“ 10 -

(1) Salaries of staff mcmbers, imoluding the Projeot
Leader, and other personnel engaged in the wark in

exoess of the Govurmmsnt's peyment undar b.(1)
balow.

(2) Use of laboratory work space; and materials, equip-
=ent and faclilities required for the work in excess
of the Govermment's ocontribution under b. below.

(8) Clerical, sdministrative and overhead cofts in ex-
oess of the CGovernment's paymeat under b. below.

Under this Title III the Government will pay to the
Contractaor the sum of Four Thousand Four HBundred Fifty-
Eine Dollars and Ninety-Pive Cents ($4,489.95) which
togsthaer with the sum of Ons Thousand Ei Bundred
Four Dollars and Five Cexmts ($1,804.06) (which amount
the perties hereby agree shall be desmed to represent
the amount by whioh the total of payments made by the
Govermment under this Title III for the previous periods
of performarce exceeds total expenditures for the same

periods) ia to cover generally the following opersting
estinates:

(1) Salaries
C. Downs (full-time)
Technician $2,400.00
Research Associate
(part-tins) 1,600.00
Total Salaries $4, 000,00
(2) Permansnt Bquipment $00.00
(3) 1sotopes 600,00
(4) Supplies $00.00
(5) Animels 250.00
(6) Travel ' 280,00
$5,800.00
(7) Overhead ® 8% 464.00
Subtotal $6,284¢.00
Belance fram previous period 1,804.06

TO0TAL $4,468.95
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c. lteme of property mooured or manufactured by the Con-
tractor during this period, title to which will vest in
the Government (see Article VI): None."

14 WITHESS WHRREOF, the parties hereto have sxecuted this Supplemental
Agrosment the day and yoar first above written.

UKITED STATES OF AMERICA
HITNESSES s UNITED STATES ATOMIC COMMISS ION
Kok e BY: £
- John R. Moore
‘){E :% . # A 21. ¢ TITIB: pDifector, Contract Division, ORO
88 )
2W sz _ju____é BOWMAN GRAY SCHOOL OF MEDICINE OF

] WAEKE FORES?T COLLREGE
Zﬁw - G

38 ' “'\/W"’Uﬂﬂ-W

ACCEPTAKCE BY PROJECT LEADERS

I have read the foregoing Supplemental Agreemsnt and agree to be bound
by its provisions to the exteunt that they are applicable to the project for
whioch I an responsible.

( ] Project Leader, Title III

10b2345
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Contract No AT-(LO-1)-288

(The Bowman Gray School of Medi~ine
of “ake Forest College)
Modification No. 2

SUPPLENL .TAL AGR-_o4EN

THIS SUPPLEMENTAL AGRLEXENT, entered into this 28th day
of , 1951, by and between the UNITED STATES OF AMERICA
(hereinafter called the "Govermment"), represented herein by the UNITED
STATLS ATOMIC ENECRGY COMMISSTION (hereinafter called the "Commission®),
and the BO'MAN GRAY SCHOOL OF MEDICINE OF TAKE FOREST COLLEGE (herein-
after called the "Contractor");

WITNESSETH THAT:

WHEREAS, the Government and the Contractor entered into
Contract Noo. AT-(L0O-1)-288, daied June 22, 1949, for the performance
by the Contractor, commencing on July 1, 1949, of three separate
rescarch projects on (1) the distribution and turnover of sodium and
potassium in acute infections, (2) the formation of phospholipides 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 fieretofore by
Modification No. 1; and

74EREAS, 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 the research activities under-
taken during the initial period, as descrioed in Supplement No. 2 to
Appendix "A"; and

“HEREAS, this Supplemental Agreement is authorized by and
executed under the Atomic Energy Act of 15U6;

NOW, THERKFORE, the parties hereto do mutually agree that
Contract No. AT-(L40-~1;-288 is modified in the following particulars,
but in no others:

1. In order to increase by One Thousand Dollars ($1,300.00)
the Government's payment to the Contractor for work under Title I to
Appendix "A" during the second period, the following changes are mads
effective as of April 23, 1951:

&. In ARTICLE III, Section 1, line 3, delete "rifty-Three
Thousand Seven Hundred rorty-Eight Dollars ($53,7.8.00)"



ans cunstitute thereflor "rifty-=Four Thousand 3Seven
Hundred somty-oight Dollars (35L,716.00;".

D. In AXTICLZ III, Section 2b, add the following new
sentence at the en? ol inhe section:

"Un or after April 22, 1551, the Governoent will
pay to the Contractor, upon submission by the
Contractor of a properly certified voucher, the
sam of One Thousand Dollars (§1,000.0.L"

Co In Suppleasent No. 1 to Appendix "A", Title I,
section 2B (1) delete, in line 1, n3$13,858,00n
and substitvte therefor "31),,858.00"; and in
Section 2B (1) ¢, delete, in line 5, ™$300.00"
and substitute therefor "$1,300,00", and delete,
in line 8, "$2,900.00" and substitutc therefor
‘n$3.300.00", and delete,in line 12, "§13,858,00"
and supstitute therefor "$1L,858.00n,

24 Insert the section number "1." before the first word
of ARTICLE II - TER# OF CONTRACT, and add the following new Section 2
to ARTICLn II:

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

3, Insert the sub=-section letter "a.” between the words
nConsideration." and "In" in Section 1 of ARTICLE I1I - PROGRAY DEVLLOP=-
NENT AND rINANCING, and add the following new sﬁB;aection b to Section 1
of ARTICLE IIIl:

", In consideration of the performance of the work
under the three 1itles aescribed in Supplement
No. 2 to Ajpendix 'A', the Government will pay
to the Contractor the total sum of Thirty
Thousand Seven Hundred Ninety-One and 96/100
Dollars-($30,791.96) for the third period of
perfornance, the funds tc pe applied to the
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-oix and 81/100
Dollars (82,536.8L) which nad been previously
paid to the Contractor by the Government (this
sum includes the increase effected by change
numoer 1 of Modification No. 2) but which will
remain unexpended at the end of the second

1ob234
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period of performance will be applied to tbe
costs of the third period of performance
according to the amount remaining to each
Tivle.

Y-~ Aad the foliowing new Supplement No. 2 to Appendix "A™:

"SUPPLEMENT NO. 2

"TITLE I
PROJECT

nDuring this period the Contractor will continue
his investigations into the distribution and
turnover of sodiuam and potassium in acute infections

by proceeding along the following lines of en-
deavor:

ng., Standardization of methods

*Though much time and effort has goae into
development of techniques in the past year and
a half some of the techniques still must be
standardised to be sure they are absolutely
dependable. No data are available on normal ’
values for some techniquss and these must be
est3blished befors definitive experisents can
be attempted or the data on experiments in
progress interpreted,

*The radiopotassiunm work in animals has just ____
begun. Ths techmique must e standardised and
normal values established for Ki2 space or
sxchangsable K content in normal rabbits.

"Normal values must be established for
tissue content of total potassiua and EKY< in
noramal rabbita,

"Since potassium is found almost entirely
intracellulerly in assoclation with tissue
proteins, the interpretation of dats in
atnoroal states becomes extremely diffioult.
In addition to the control va ues for normal
aninals not under stress, a ssoond type of
control experiment must be dome. It has been

-3~



snora that sizply putting norinal persons to
tez will increase the nitrogen excretion in
tre urine, presumably from destruction of
tissue protein. It might be presuued that the
potassium excretion would be increased under
such ¢circumstances and the total tissue potassium
ecorrespondingly recuced, ‘the vaiidity of tnis
tnesis must be estaplished in ex;erimental animals
under some siress wnich is different from that
tu be induced later in definitive experiments.
Therefome, a second group of animals will be
starved to induce tissue breakdown under
reasonaoly normal physiologic conditions and
the 3v0ve studies performed in order tc Zeterzine
the effect of this stress alone - wit=3at in-
fection or izmune reaction ~ on the intal
exchangeacle ootassium content or nstasesiun
space and tne tissue content af potassiuc.
This control should pe valid since anizals {ii:
with an inlection or serum disease are not
likely wo eat as much as would nori.al anidai..

"ln order to determine whether the :orrelation
between radiopotassium content and urinary
creatinine excretion reported in nors.al human
males will hold in rabbits, urinary creatinine
should oe determined at the same time the
potassiun excretion is measured in both normal
andé starved aninmals,

MNormal values must be established for raboits

b{ the tagged serum protein technique utilizing
1431 as a marker. The range of nor.al values

in animals, utilizing not only raboit alouanin _ _ _
but rabbit globulin and perhsps even large
protein meclscules such as fibrinogen, mast be
done,

“ﬁep nﬁjipon the relative alteration of Na2h,
d I values as determined in the above
experiment, autoradiography of the organs should
be attempted in order to locate the tissues
into which ions and proteins leak in the ocourse
of infections and immune reactions. Though
potassium and sodium are solubls, it is hoped
that a technique utiliging plastic fixstion wd th-
out dehydration will prove feasible so that the
scluble ions will not be reached out. The pro-
blem should pe less technically difficult with

iodine tagged proteins which may be precipitated
and left in situ,

-k -
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"o,

nPreliminary experiments in human beings have given
interesting and often unexpected results indicaﬁing
a relationsnip between urinary creatinine and Kb2
excretion. These experiments should be considerably
extended in & wide range of pathological conditions in
order to serve as a control on the alterations in
permeavility in specific infectious diseases and in
known demonstrable immune reactims. Experimente
should be run particularly on disease processes
which are known to affect the permeability of
capillary or cellular membrances - such as acute
rheumatic fever, glomerulonephritis and myxedems.

"Comparison of blood volumes, utiliZing human albuain
and human globulin tagged with 1131 and the Evans
blue techniques, should be done.

Intracellular infections

nSince the expsrimental techniqQues to be utilized

have not yet been completely standardized, it was not
possible during the past year to evaluats experimental
infections in animals, It will be necessary to
standardise an infection in raboits, preferably with
an experimental Rocky Mountain spotted fever strain,
which 1s at present established in guinea pigs. The
guinea pig is not a suitable animal for the experiments

contexplated and our techniques are all standardiszed
for rabbits.

A8 soon as s standardized dose is determined and a
dependable reproducible Elecﬁ%cn induced, the
techmiques, utilizing Na<4,-K*€; -and 1331 1abeled
raboit serua fractioms, developed will be applied.
Serial studies at as close intervale as technical
problems - such as rste of decay of isotopes - will
permit will be done.

"If satisfactory auteradiographic techniques are
developed, such studies will be gone in fatal instances
and representative animals sacrificed at appropriate

intervals as a check on the physiologic method by an
anatanic one,

"If time permiis, an attempt will be made to tag the
rickettsias with P32 by introduction of the isotope
into the chick egg during growth of the rickettsias,
The labeled organisms will then be injected into normal
rabbits and raboits previously imzunized against the
same strain of rickettsias, in order to study more

accurately the localigation of the parasite.
- 5 -
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"e,

"Tn all of the exneriments the physiologic measure-
ents will be correlated witnh the icmmunolozic responses
and the data commarced witn tne previous findings in
clinical instances cf tiocky lLountain spotted fever in
hunan beings.

Extracellular infections

"The experiments now in press on fluid chances in
trichinosis - an extracellular infection - should be
repeaved with the application of the techniques now
being standardizeg. Rabbite_will oe fed trichinous
rat meat; the Nal, kU2 and 1131 1abeled protein
fraction studies will be done at appropriate intervals.
lne ohysiologic data will be correlated with the
immunologic response and the findings compared with
the small amount of data availaole in clinical cases

of trichinosis in unan beings.

"ihe difficulty in reproducing standardiged extracellular
interstitial infections in raboits with the rneumoccccus,
as compared with the difficulty in trichinella in-
fections, is so much greater that it seems more pro-
fitable to return to the parasitic infestation and

to abandon, at least temporarily, the bacterial
infection,

Immune reactions without infections

nfurther attempts will be made to standardize a
dependable passive transfer method for induction
of serum sickness in ra.pits.

"Il these attempts are unsuccessful, the experiments
completed and in press in which serum sickness was
induced actively by injection of human albumin should

be repea.ed and the technigues under standardization

be applied, Sodiume-2l, potassium=U42, and iodine-l3l1
labeled protein fraction altera.ions should be determined
in raobits,

Auto-antibody studies

"The limitations of time and available technical
assistance have so far postponed the inauguration of
autobody studies. If the above outlined studies with

-b -



experimentally induced intracellular and extracellular
infections and immune reactions without infections
can be completed, this year the following study should
be started.

"An attempt will be made t© produce auto-antibody
to raboit hear using as antigen a amixture of group A
beta hemolytic Streptococcus somatic group specific
fractions which have been combined with normal
raboit heart. If the attempt is successful, the
ologic_smd physiologic methods, utilising Na2l,

, and T13 labeled raboit serur fractions, wll
be applied to the animals. In an additional group
of animals the mtibody itselfl can be tagged with
1131 for studies on the distribution of the antibody
in normal and sensiti,ed animals. The histologic
lesions could be correlated with the physiologic
changes by autoradiogrephy. .

"As & control, the effect of repeated semsitisation
of rabbits with the bacterisl fractions alone would
be studied, utilising the ssms techniques, and the
results compared with those obtained by the mto-
antibody technique.

"f, Clinical studies

"The techniques developed and standardised in human
beings are being applied to the study of infectious
discases in human patients. The development of sore
potent antidbioties, such as terramycin, continues to
reduce the mumber of clinical instances of rickettaial
spotted fever or other acute infectious diseases =~
admitted to the hospital, Such cases as are s pearing
for study have almost invariably been trested with at
least one antibiotic before admission so that the

cases are hardly suitable for study. In such cases

as are admitted before treatment, baseline studies can
be obtained but the infection is usually arrested so
quickly by therapy with antibiotics that the physiologic
changes observed in prior years do not develop to the
extent previocusly 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 utilise personnel and facilities in the
intervals between suitable cases of infaciicz, e

techniques uevcicped end stancardised will be applied
to various pathologic atates which are known to induce

-7 -
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alteration in permeacility of wembranes, as well
as to some which at present are not thought to
inauce changes in peraeability.

wubgervations will coniinue to be made measuring the
exchangeable potassium content in human 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, Permlssion has been obtained from the
Isotopes Division to repeat studles at relﬁtively
short intervals. The limiting factor in K42
experiments is the chemical toxicity of the potassium
administered because of the relatively low specific
activity, rather than the cummulative radiation dose.

"Studies on sodium-?L space, utilizing the technique
already published, will be contimued and expanded.

The same types of disease processes will be studied

as descrived in the preceeding paragraphs, The specific
activity of Nacl 1s so high that no problem in chemical
sodiun intoxication has been encountered or is mtici-
pated. Permission has been received from the Isotopes
Division to enavle repeating these studies serially at
relatively short intervals in acute instances of disease.

Heretofore, only single isolated observations have been’
done. .

nDetermination_ of blood volume and permeability of
membranes to 1131 labeled human serum fractions will

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

"The type of disease process so far studied by the above
techniques includes myxedema, rheumatic fever, glomerulo-
nephritis, exogenous obesity, hyperthyroidism, diavetes,
syohilis, psychoneurcsis, chronic ulcerative colitis,
and others. Most of these have been chronic forms of the
disease where the pathologic physiologic situation is
reasonably stabilized, Attempts will be made to obtain
more acute instances of disease for serial studies,

for example, diabetic acidosis with coma and de-
hydration, acute congestive heart fallure, and acute
glomerulonephritis,



n2. 8ID3ET - Third Jeriod: July 1, 1951 = June 30, 1952

"a, Tne Contractor will furnish as its contribution
to the Title I project:

(1) 3alaries of sialf members, including the
roject Leader, and other personnel engaged
in the work in excess of the Government's
payment under b (1) below,

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

(3) Cierical, administrative and overhead costs
in excess of the Government's payment under
b (7) below.

"b. The Governmzent will pay to the Contractor the
sun of rifteen Thousand iJine Hundred Thirty and
59/100 Dollars (#15,930.59) which, together wth
the unexpended amount of Twenty-Cne and 1/100
Dollars (%21,01) remaining from the Government's
paynents under the second period of performance,
will cover the Contractor's other expenses,
estimated as follows, in the performance of the
contract during the third period:

(1) 3alaries
Jo ¥F. Adkawa $2,h00,00
Technician, L. Fhoades 2,1161—).0.;.)-‘
Technician, C. Taylor 2,250.00

House officer for clinical

studies L0o. 00
Electronic engineer 300.00
(2) Prermanent equipment 870.00
(3) 1Isotopes 2,750.00
(L) Animals 1,800,00
(5) Supplies 1, 300.0
(6) Travel 3u0, 00
-9 -
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"l.

{7, Ovcrnead at B% 21,181.60

Total $15,951.6u
ne., Items of property procured or manufactured
by the Contractor during this period, title to

wnich will vest in the Government (see Article VI):
None.

"TITLE I1

PROJECT

nIn the preceding years, the formation of phospholipides
nas been studied on both jintact animals and isolated
tissues with the aid of P22, The results have given
indications on the synthesis of whole phospholipide
molecule starting from the inorganic phosphate and on
the dependence of tnis process upon the composition

~of the diets.

nA11 phospholipides contain phosphorus, but the
various phospholipides differ in their nitrogenocus
constituents, The most important type of phospho-
lipides, the lecithins, contains choline., This
substance is also an essential dietary factor, the
deficiency of which leads to serious .ulsturbances
(such as fatty infiltration of the liver), The Con-
+<ractor has used a priﬁa.ration of choline (labeled
in the methyls with C*84) in order to study-the synthesis -
of lecithins, as well as other metabolic pathways

of choline in the liver. JMore specifically, during
the past year, the investigations have progressed
along the following lines: 1) lipide composition og
liver mitochondria; 2) incorporation of inorganic P 2
into the phospholipides of liver slices from rats

on various dlets; 3) incorporation of labeled choline
into the lipides vf isolated liver tissue; L) metabolic
pathways of choline in liver aslices; 5) synthesis of
cli-pethyl laveled dimethylethanolamine (a possible
choline precursor); 6) disposal of Iormaldehyde

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

-lD -
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"a.

"h,

Incorporation of the nitrogenous constituents
into the paospholipices of the lliver,

"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
suggested that phosphatidic aclds (= phospho-
lipides less their nitrogenous moieties) may
represent important intermediates in the synthesis
of the complete phospholipide molecule as well

as in the conversion of one kind of phospholipide
into another. Tne results of experiments in which
varicus substances were added to liver iissue in
vitro seem to De in line with the interprstation
that a competition occurs betwsen choline and the
other nitrogenous components of the phospholipides
(or analogues of these camponents)., Such type of
experinents will be continued and extended further,
It is d 8o hoped to synthesize or obtd n from other
sources e preparation of Cii~]labeled ethanolamine
(the nitrogenous constituent of the cephalins).
Thus the formation of the two zain types of
phospholipides, lecithins and cephaling oould be
followed together and with similar techniques,

and perhaps it will be possibles also to attack the
problem of their biochemical relationships.

Incorporation of labeled dimethylethanolamine into
ihe phospholipides of the liver.

*0n the basis of its chemical constitution,
dimethylethanolamine is likely to represent the
immedia.e precursor of choline. Methyl labeled
dimethylethanolamine has been synthesized and

added to surviving liver slices., ?Preliminary results
indicate that the compound is incorporated into the
phospholipides st approximately ths same rate as
labeled choline. The future expsriments should
decide whsther the campound 1s incorporsted directly
into the phospholipides or, if & p

methylation to chaline must occur. The poesivdlity
of a methylation of ths compound after its
incorporation into the phospholipides can also be
visualized. Methylation of dimethylethanolamine
(either free or as a phospholipide moiety) would
represent the final step in the synthesis of

choline by the tiasue, and should be investigated

in detail from various points of view, such as oxygen
requirement, nature of the methyl donors, character—
istics of the enzymes involved, stc. The labeled

-1 -



1062351

e,

dimethyletranolarine will also be used in
sertain pnzues of tne study of itne .evaoclisa

o~

¢ cheline in tissues (see below).

wesavolisn of choline in isolated liver.

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

is known about the .etaocolic proaucts and path-
viays of choline in the body. ‘hen choline is
aininistered to aninals or humans, only minizal
anmounts are excreted in the urine., In order to
simplify the problem, the metabolism of methyl
labeled choline has been studied with liver

slices or homogenates. Preliminary experiments
have suggested the following major pathways

(ir addition to the incorporation of the intact
conpound into the nshospholipides): 1) oxidation
of the zethyl group presumably to formaldehyde,
formic acid and COp; 2) formation of trimethylamine
ané trimethylamine oxide; 3) formation of compounds
highly resistant to hydrolysis,

" he Contractor is of the opinion that the last
neationed compounds are organic esters of choline
(s1ich as choline phospaate ester) but it is planned
to obtain a more convineing evidence of their
idantity. At the same time the Contractor will
tr7 to identify other likely products of choline
mertabolism such as vetaine, betaine aldehyde and -
d.methylglycine. The separalion of these products
w3ll not be easy because of the similarity in their
ciemical and physical propertles. -Consequently-it—
is expected that much time and efrfort will be
required for the elaboration of a satisfactory
szheme of analysis. If attempts will be successful,
« balance sheet of choline ametabolism in the
isaclated liver could be prepared. " 4 further step
in the investizations will be the study of the
changes in the relative importance of these various
paihways under the influence of several physiolog-
ienl and pharmacclogical agents, udesides lapeled
ch.line and labeled dimethylethanolaamine it is
pr-.sused that in these experiments, other methyl-
leoeled compounds, such as Jimethylglydine,
betaine, and methionine, could ve ised advanta-
sously. If the compounds could not be obtained
%mm other sources, the Coniractor will attempt
tu prepare these materials with the proper labels,

-12 -
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"do

"a.

"b.

Metabolisn of formaldenyde.

"The importance of one carbon compounds as
interaediates in a rumber of metabolic reactions,
inclucing methylations, is growing rapidly. 1In
recent experiments it was discovered that the
enzymatic disappearance of formaldehyde is
greatly accelerated in the presence of pyruvic
acid, Isotopic techniques confirm the hypothesis
of the formation of 8 condensation product. It
seeme probable that the product, formed initially,
is later changed to other compounds susceptible to
oxidation by periodic acid. These investigations
will be continued in an attempt to attain a
definitive identification of the cocampound or
compounds formed.

M2, BUDGET ~ Third Period: July 1, 1951 - June 30, 1952

The Contractor will fumish as its contribution
to the 1itle II project:

(1) Salaries of staff members, including the
Project Leader, and other psrsonnel engaged
in the work in excess of the Government's
payzent under b (1) below,

(2) Use of laboratory work space, and equipment,
materials and facilities on hand as needed for
the work., '

(3) Clerical, administra:ive and overhead costs
in excess of the Govemument's payaent under
b (9) below.

The Govermment will pay to the Goatractor the

sum of bight Thousand Nine Hundred forty-Three and
31/100 Dollars (28,943.3L) which, together with
the unexpended amount of Two Thoussnd One Hundred
Sixty-Nine and 86/100 pollars (¢2,169.86) re~
maining from the Govemment's payments under the
second period of performance, will cover the Con-
tractor's other expenses, estimated as follows,
in the performanoce of the contract during tie
third period:

13 =
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nl.

(1) 3alaries
Technician, C. Terhune $2,160.00
Two part-tize technicians 2,160.00
Investigator, M. Crowder 960, 00

(2) Wwarburg apparatus and

accessories 1,100.00

(3) Permanent equipment 360,00

(L) Isotopes 1,700.00

(5) Animals 200,00

(6) sSupplies 1,000.00

(1) iravel ‘ 300,00
(8) Maintenarce of radio~

activity apparatus 350.00

(9) oOverhead at 8% 831.20

Total $11,113.20

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

"TITLE ITI

PROJECT

*In the past two years a systematic atudy has been
undertaken of the toxicity of radicactive phosphate in
mice maintained on various diets. The acute toxicity
(as measured by the LDSO at the 21st day) is lowest
with diets low in fat and protein, and is not modified
by fatty infiltration or toxic damage of the liver. A
significant degree of protection was obtained by en-
riching the diets with inorganic phosphate. In
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

-1 -
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of both vitauin E’lz and folic acid could be
demcnstrated in anitals receiving sulfasuxidine
(in order to reduce tne synthesis of the vitauins
in the gastro intestinal tact;.

The investigatiocns will be continued essentlally
along the fcllowing main lines during this perlod:

"a,

"p,

Effects of vitamins and hormones on the recovery

Irom damage by PX.

"In a contimation of the studies mentioned above,
the influence of other vitamins will be studied.
Since several of these vitxnins are synthesized

by the intestinal flora, an acute deficiency is

not likely to sccur in ordinary conditions. How-
ever, ons may visualise the possibility that
vitanin deficiencies dsvelop as a result of the
continmued admimistration of antibiotics (such as

41t has been suggested precisely in the treatament

of radiation injury). Moreover, a limited synthesis
of at least certain vitamins occurs also in animal
tissues: such a synthesis can probably be en-
countered by the administration of vitamxin
analogues, Accordingly, ths Contractor will compare
the toxicity of PR in animals receiving either
antibiotics, or vitaain analogues (e.g.,
desoxypyridoxin) with the toxicity of the isotooe
in animals gensrocusly supplied with the natural
vitamins (e.g., pyridoxin).

"It is planned alsc to investigate if, and to what
sxtent the administration of certain hormones (e.g.,
corticostarane ar ACTH) might favor the recovery

of the tissues from the damage induced by the

radicactive 1sotope.

Alkalosic and acidosic dieta.

"Preliminary data indicate that acid-producing
substances tend decrease the survival of mice
injected with P*, 1In an extenaion of these
experimants, the effects of the addition of alkaline
salts to the diets sre being studied, If signi-
ficant differencea will becaae apparent, an attempt
will be mads to correlats the data on the survival

with the changes in pH and isotope content of the
urine.

- 15 -
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"Ce

“d.

Increased mobilization of P52 from the skeleton.,

miaong the varicus experimental dispositions
tested, only the enrichment of the diets with
shosphaze aprzared clearly effective in tnis
regspect. To cate, atiempts 1o cause a
similtanecus ooilization of calcium and
phosohate 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.

#In addition, the Centractor will test the effects
of the administration of other "chelating" agents
(such as "varsenes"), which are lmown to markedly
reduce the concentration of calcium ions in blood.
Polyohosphates which are alsc effective in this
respect could possible be beneficial by another
mechanism (hydrolysis by pyrophosphatase with

inc -eased concentration of non=-isotopic phosphate on
the surface of the bones). It seems likely that
in experiments of this type larger animals should
be used, in order to make possible the intravenous
injection of large volumes of solutions and to
determine calcium and phosphorus levels in blood.

Distribution and toxicity of P2 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 pyrophosphate does not
exchange dircctly with the inorgaic phosphate,
it seems likely that differences in the behavior
of these tic rorms of 272 will chiefly depend
upon the ra.e of hydrolysis of oyrophosphate to
inorganic phosphate under the action of the
pyrophosphatsses in the variocus tissues. The
results of such a study might even suggest some
practical applications for the use of P32 in
therapy.
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w2, BUDGET=- Third Periocd: July 1, 1951 - June 30, 1952

na'

nb°

The Contractor will furnish as ius contribution
to the Title III project:

(1) sSalaries of staff membera, including the
Project leader, engaged in the work.

(2) Use of laboratory work space, and equipwent,
materials and facilities on hand needsd 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 af Three Hundred
Forty-Five and 97/100 Dollars ($345.97) re-
maining from the Government's payments under
the second period of performance, will cover
the Contractor'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) 1Isotopes 500, 00
(4) Animals 500. 00
(5) Supplies 600.00
(6) Travel 200, 00
(7) Overhead at 8% 46k, 00

Total $6,26L.00



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

IN ¥ITNESS "HEREOF, the parties hereto have executed this
Supplenental Agreement on the day and year first above written,

WITNESSFS :

/.Lw g 226_ nd: TITLE: _Contracting Officer

%___ﬂ e
?/%;ﬂl.a.. 728

ACCEPTANCE BY PROJECT LEADERS:

UNITED STATES OF AMERICA

BY: UNITED STATES ATOMIC ENERGY COMMISSION

BY: @fm (Frtnks

C. Vanden Bulek, Acting Manager, ORO

BOWKAN GRAY SCHOOL OF MEDICINE

oywusm?com /A
. TPy O Lt

TITLE: W

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

which I am responsible.

10b23b3

Project Leader, Title 11

R b, i

T Project Leader, dtle L11
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9.4 (ol AR
Rev. Cortrnct Yo. AT={L01;-253
liodification Lo 1

SCF2 L& lTAL AGRIZINANT

THIS SUPPLEVENTAL AGREZLNT, emtered inmto this _Je ?ﬁday of

, 1950, effective as of the lst day of July, 1900, by
aac Getween the United States of imerioce (hercinafter ocalled the "Sovern-
ment"), represemted herein by the UNITED STATZS ATQIIC THIAGY CQ.IISSICH
(hereinafter onlled the "Cormission”) and THE BOWMAN GRAY SCHOCL CF
WIDICTHE of Wake Forest Collage (hersinafter called the "Contructor");

~ WITRESSETE, TBAT:

PHARELS, the Govermment and the Contreotor emtered into a
Contract No. AT=([0-1)=268, dated June 2, 190, for the performance of
resesrch work by the Contractor, and the partles desire to extend the
term of the oontract under the revised terms and oconditions hereins fter
set farth; enmd : _ . -

* HASREZAS, this Supplemental Agreament is authorized by and
exeouted pursuant to the Atomic Lnergy Act of 19L6; -

" KOY, THEREFCORE, tho perties hereto mutually egree that said Con=
tract Ko. Af=(L0=1)=203 1is hereby modified in the following perticulars,
but in no othersi L : . d

~ - - . . . .o PR - - *

"{. The following Section L is added to Article I - Purposs
and Scope! . ' o -

"lis The Contractor shall furnish all services, facilities, equip-
ment, supplies and raterials (except such services, equipmont,-'supplies- -
and raterinls es the Governmemt has agreed to furnish herein) required for
the performence of the research program desoribed in Section 2 above,”

2. Delete irticle II = Term of Contract, and substitute there-
for the following Article II: : :

" "iyeticle II - Term of Combract

"The period of perforrence for the ressarch projects covered by
this conmtract will camenoce on July 1, 1949, and will end on June 30, 1951.
It is recognired that completion of the reseerch work under this comtract
my involve & period of several years snd that the term of this comtrect
ey be extended by rurtual agreament.” '

-1-
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v 3. Delets Artisle IIl = Program Development and Pinanoing, and
substitute therefor the following Artiocle III:

"Article III ~ Prorram Development and Finanoing

"l. Consideretion. In oansideretiom of the performance of the
research activitles described in Article I, the Govermment shall pay to
the Contractor the sum of Fifty-Three Thousand Seven Hundred FPorty-Eight
Dollars ($53,7L8.00) for the pericd July 1, 19l9, through June 20, 1951,

"2. Pament.

a. Prior to June 1, IQSO,WGWM;;“ pnidi::tho
Contraotar the sum of Twenty-Four Thousand Seven Bundred inety-K
Dollars and Hinety-Four Cents ($2L,795.9l), which represents the initial
peyment of the lump~mum oonsideration stated in Seotiocn I sbove.

be As soon as precticable after July 1, 1950, the Govern-
ment shall pay to the Comtractar, upon sutmission by the Contractor of s
properly oertified voucher, the sum of Pourteen Thousand Four Hundred
Seventy~Four Dollars and Thres Cemts ($11,474.03); and, ocn or befure
Japuary 1, 1951, the Govermment shall pay to the Contraoctor, upon gubwmis~
slon by the Combraotor of a properly oertified vousher the mum of
F(‘wrtzez.fh?xund Four Bundred SevembyFour Dollers and Three Cente
$14, 470,03 ).

0c In the event that the temm of the contract is further
extonded, the Govermment shall pay %o e Contrastor, upon suitmisgion of
properly eertified vouschers, ssch six months in tidvanoe, an smount equal
to one-half the ammal agreed ocnsiderstion for the projectsas mrtmmlly
agreed upon by the parties hervto.

2. end Budget for Su eat Pericds. On or before
April 1, 1951, P of each year , the motor will
submit to the Commission & current statememt of its expenditures for the
projects, an estlmmte of expenses to0 be insnrred during the reminder of
the then surrent term of the comtraot, and a proposed program and budget
for the suooceeding year, showing the proposed wark to be finenced by the
Commission and the Conmtractor. The Cantraotor and the Commission shall
then negotiate as to the amount tc be paid Wy the Cammission to the Con-
tractar for the services %0 be perfarmed &uring the ensuing period,
taking into gonsiderstion sy portiom of phymmmts therebofors mede which
will remin unexpanded &% WS and of The per

progrem, et a ) ax ° Contractar
shall be incorporated into s formal modificaticn of this soatrect,.”

L. Delete Sectioms 2 to 6 inoclusive of Artiole V « Reports,

Records and Ingpection, and mubstitute therefor the following Seotions 2
end 3:

L4

“2 -
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. "2. The Jontructer siell meke progress and sther rovorts irn
susl. pa.aer ane et such ti et me specified ip Jppendix "CU whick is

a4 eren herate and hereby reds a part ¢f this coatruct. I'rogress reporss
shnli inclucs o list of pe scanel working on the adrojeci. lanvs apnsar-
iny for the [irst time sac ic bs accampx nied by & brief statanent o2 the
iniiricnnl's brexgrmud, L cining, and experience.

"3¢ The Camiss .or shnll us cll times be affarded ancecs to
tins premises aad tc all te .rlical recor .o, correshondenca, ingtructions,
cruwings, and nenmcrenda of ricord value of the Loatractor pertaining to
said work." .

5. oalete articie VI - Prooe-ty Furnisned To Ceomtractor -
Liability, and substitute “herefor the Tollowing ‘rticle VI:

”~

"irticls VI - Tiile To Proper:y ~ccuired b Contructor

In considerntio” of’ the Contractor's eontribution to the reseerch
oroject dsscribed in Apnerdix "." of this contract, title to all mterisls,
tools, mechinery, equinmert end supplies, scquired from eny sourse
including the Commission, or menufactured by the Contractor under %his
coriract, and specifically- ell of thet priperty itemized in Trernsfer
Invoice No. 000C7C, I ..tlunte, wiilch is or file in the offices of the
General Aocounts 8ranch, flice of Wk Riige Opsrations of the Atomic
Znorgy Camissicn, Cak li<ge, Teanessee, Seing the same orcperty trang-
ferred to the Caarission 'r¢. the “uzervising Inspeoctor of liavel
“aterial, USN, Atlante, Goorgis, cer seid invoice, ghall vest in <he )
vontractor, except thet title to items of preperty described in Sdition
2, ¢, of Appendix "A"™ sha"l ves: in the Covarnment."”

€. The attache’ Supplerent tc Appendix "A is made & part of
wooendix "AM of this cont-act. : . .

. - -

ot hooe d_7',,,2910t9 be Tany, under l. Project, of Ti‘clas_lz II end II1 ,
cf Appendix AT,

Se  Deleto iter 3, Priiress Renmorts, of Titles I, II and III of

G« The following tew Section 12 is edded to inpendix 'I7:

"o, fellowships. It is understood by the Contructor that
pone of the funds supplied by t! o Cormission under this eontract shall
be used in aay wey to pay the stisend of aoy appelmtment for which com=
mensurate scrvices are not rendered urder this contract; nor shall any of
the furds be used to confer & fellowship, or to pey any pert of the
stipend of & fellowship, of emy kind."

10b23bb



IN WITNESS WHEREOF, the parties hereto have executed this Sup~

plemental Agreement on the day and year first above written.

Acoceptance hy Project leader

UIITTED STATES OFP AMERICA

BY: U. S. ATQUIC ENERGY COMMISSION

BYs C‘M@M
C. Vanden bBulock
C ract Officer
!l

BONMAN GRAY SCHOOL QF MFDICINR
oF % cmm/x/
BY 0. W
w7a
2!1%;03

I have read the foregoing Supplamental Agresmsut and agres %0

bs bound by its provislonse

10b23b7
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45030“ Too (Iitl. I)

C . Reltow (Title II)
Project Loador_)

ST L e

Project Leader




. . [N .  n
. SUPPLE. T 1C. 1 TC AP ZIDIX "A

This Supplement Mo. 1 describes the research prorram end Judget
for Contract Noe ~T=(L40~1)=208 for the veriod July 1, 1950, through

TITLE I

1. Resocarch Progrtme Continues unchangeds

2- D.ld{;et
A, Conmtractor will furnish:

(1) 3elery of Project lLeeder, and major portion of
salaries of Dr. Jerry K. Aikawn and Dr. Ernest
Be Yount.
(2) laboratory space and fecilities.
B, Camission will furnish:

(1) The acditicmal sum of $13,858.00 to cover the
following approxirate requirements:

a. Salaries of Personnelt

Dr. Yount {part=time) « o « o ¢ o o« ¢$1,800.00
Dr. Allkawa (M‘tM). * o s 8 s o o 1.8w.w
Technician o o ¢« ¢ o e¢ ¢ ¢ ¢ ¢ ¢ o o Z.Lm-w
Technician o« o o ¢ ¢ ¢ o2 ¢ ¢ ¢ ¢ o 2,1@.&
Electronio engineer (partetims) « « o 300.00
T ® 640 0 0 0 0 » .
be Permenent ESquipment:

Dipping tube horizontal shield

housing..-.....-.....*EOOoOO
Bacterioclogic inoubator « « o« ¢ ¢ ¢« ¢ 120,00
Veter DAEh o o o ¢ ¢ o s 6 0o 2 ¢ & @ 100,00
Hicroscope lﬂ.’ﬂ@ ® 6 ¢ o o 8 v e o 00 19.00
Sterling hand pipette ® o & 8 o 0 ¢ @ leow
Animal CASO8 o o o ¢ o 0o o ¢ ¢ ¢ o o 120.00
Internal sample oountar o« « ¢ o ¢ o o MOw
Xicroscope attachments o « o ¢ ¢ o o 200,00

Total ¢ ¢ o o« » .$1,151.00

N
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. oe D2rpendabls Jupplies:

Goiger-tuller tubes o« + « o »

Suplies for Bgg York « o o o
3chtled gas anc chemlcels
.sotopes - cost, shipping

charses o « »
Glussware « + »
An‘rals « « »

de Travele o o0 o

e. Miscellaneous

L]

£+ Orarhead o ¢ o«

.

-

L4

[

r

-

 J L4 L d - [

* L] L] L] -

- L d L L 4 L]

» ¢ 300.0C

10000
200.00

300.CO
500.00

1,500.00

TO‘t&l L ] - L] [ 082,900.w

« o o« 200.00

» * & v 200-00

L] LI 1:027-00

GRAND TOTAL $13,858.00

It is understood and agreed that the Comtractor, in expending the
funds provided by the Government, shall be gulded by, but not bound to
sonform o, the deteils of the progran and budget set forth above.

»

C. Items of Tropérty acquired or mmnnfmotured by the Con-
tractor under this comtract, title to which will vest
in the Govermment (See Article VI of this Supplement&ry

Agreement): None.

TITLE 11

- . N . . .

1. Researan Prograum. Contimes unchenged.

2- Budget
A, Contractof will mrnid*:

. - v N

(1) Selary cf Progect Leader ‘(Dr. Ar‘acm) Dr. L.. Ao
Swanson, and arietta Crowdor, & praduste

stugsat.

(2) Laboratory spece and fecilitiss.

Be Conm:.ss:.on will furnigh:

(l) The additioml sun of $11,1;37. (IJ to oovei- the
following epproxinate requirements:

10b23b49



s Selaries of perscomnelt

Full«tims technician « « « + » 032,1&.00
Two part-time technicimns .« « o 2,160.00
Tw e o o L L]

be Permanent equipment:

Scaling u.nit, Model 163 e o o @ ‘ 600.00
I‘m:', '1'-1060 e 0o 6 0 0 o s o 120,00
Preezing oabinet for the
high speed oentrifuge + ¢ ¢ o 200.00
Yan Slypes manamstrio
" oarbon Appmratils e e e o o o +00
Total ¢ ¢ ¢ ¢ ¢ o °

6. Consumble suppliest

hdicamﬁmupbomom. s o § 0.0
Radiocaotive canpounds

.huui.0.~.oﬁﬁ.0. 1.a0w
&pﬁnlﬂrwmaﬁ '
c

hhlﬁcw.ooo 600.00
Apirnlg o ¢ ¢ e 0o ¢ 0 e e 000 500,00
Barionls ¢ ¢ 6.6 ¢ ¢ ¢ ose o 600.00
Glasswer® ¢ ¢ e o0 6600 00 600,00

Qroanio Solvente . 20000
w.oooo

doMofoooo *ses e see 85000

®¢ Other expansest

Baintenanos, repeirs and
replaocements of readloe
Mﬁw.mm .o.‘.‘ 350.“)

Inpidentnls ¢ o ¢« ¢ ¢ 0 0 s o o 250,00
Total o ¢ o 0 ¢ o
£oOverhond o« o o oo oo e eu o s e o 87000
| GRAND P0TAL.  $11,l37.00
It is understood and sgreed Wmt the Cantrector, in

expending
the funde provided by ths Govermment, shall be guided by, Wut not dound
to conform to, the detalils of the progrex and udget set forth above.

C. Ttams of property soquired or mmoafuctured by the Cone
trector under this omtraot, title to whioch will vest
in the Governmeunt (See Artisle VI of this Supplementary
Agreement): YNons.

-3 -
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TITLC 111

l. Resenrch Progrcme Continues unchanzed.

2. DBudget
A. Controctor will furnish:

(1) Selaries of the three principal investigators,
Drs, irton, Cayer ond Harrell.

(2) Use of laboratory speoe and equipment.
Be Camission will furnish:

(1) Additiomal sum of $6,153.00 to cover the fole
lowing approxizete requirenents:

. Salaries of persomel:
Technician ¢ « e o o & .-.32,100.&

Techniscian (mrbd:hm) P * v @ l.ﬁw.m
. Total o« o ¢ o » » »

be Permanent equipment:

Kotabol Lsm OREOS o o o s ¢ o o ' &cm
Reﬁ'igeﬂtcr for dlets « ¢ . & chw
Seales for Qlets ¢ ¢ ¢ ¢ o o ° 200.00
&zielding-hriclm ¢ o 5 0 0 o o 1mom
Minometers « o o o 0 o o Y 100.00
Totel « « ¢ » s« » »
o+ Bxpordable supplies:
Radicactive phospharus ¢ « « » $ 100.00
Dietary camponents ¢ ¢ o o & g.oo
Anmlﬂo..-......... « 00
GlasSstere « « ¢ o oo o " e e » 200,00

Total.....mm
d.}iiscellaneoul....-.....-o. lzow

e.Overhea.d................ AQ_B_-w

GRAND TOTAL $6,153.00

1062311



‘ It is understood and agrecc that the Contructor, in expending
the funds provided by the Gcvermment, shall be puided by, but not baund
to conform to, the details of the procram and budget set forth above.

C. Itons of rroperty acquired or mamufactured by the
Contractor under this comtract, title to which will
vest in trho Govermment (Ses /rticle VI of this
Supplenertary Azroememt)t lHone.
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APPENDIX *C”

DISTRIBUTION AND SCHEDULING OF REPORTS

FOR DIRECT AEC RESEARCH CONTRACTS

Date

Copies and Distribution

Remarks

CONTRACTOR
REPORTS

1

SJ\

l

Progress

Summary

200 words on
scope and
purpose

Manuscripts

Reprints

Complete
Scientific
Report

Brief Reports

662313

On one of -ollowing:
\larch 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) Appropriate 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

“imuscripts prepared for
publication may in some
cases take the place of
this coport

Covering significant
results or developments.



Comptaiics e 2 STATEMENT AND CERTIFICATE O AT Aumglr2as oo

vovember 12, 1937

Osp. Reg No bl Bup, No-8 OF AWARD Date ..sune 22 . , 1948
U, S. Atomio Energy Commission Osak Ridge, Tennesses
' --”."-“”---.(6;;;};;;;:1.;;.;1;b1iuhmenl) (Buresu or office) (Location)
* FOR TSE BY G. A. 0. ONLY
METHOD OF OR ABSENCE OF ADVERTISING r— s -
(Bection 3709 of the Revised Ewstates)
s r oy
1. After advertising in newspapersa. .t //J“
2. (a) After advertising by circular letterssent to ..ol dealers. ~ ! /] L U 7
(t) And by notices posted in public places.

(If notices were not posted in addition to advertising by circular letters sent to dealers, axplanation of such omission must be
mads. The notation on the certificate below must be ‘2 (a) (4)"" or **2 (4),"’ depending on whether or not notices were posted.)

3. Without advertising, under an exigeocy 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 _.__the atomic Boergy Act of 1946
5. Without advertising, it being impracticable to secure competition because of

(Hers stats circumstances upder which the securing of competition was kmpracticable) T -

AWARD OF CONTRACT

A. To lowest bidder as to price (Expenditures).

B. To other than the lowest bidder as to price (Expenditures).
C. To highest bidder as to price (Receipts).

D. To other than the highest bidder as to price (Receipts).

CERTIFICATE

I cerTrFY that the foregoing statement is true and correct; that the agreement was made in consequence of No. ... 4

of the method of or absence of advertising and in accordance with award of contract lettered . momw=wm= as shown above;
that the total number of bids received is _=======e====  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 contracts and all higher in case of receipt contracts, is
given below or on the reverse hereof or on a separate sheet attached bereto; 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.

o @I/A/MM« AP Acting Deputy Manager

(Signature of contracting officer) Ces Vanden Bulck

(Title}
Notr.—This statement and certificate will be used to support sll agreements, both formal contracts and Jess formal agreements of whatsver character, involving
the expenditure or receipt of public funds. It must be executsd and signed by the contracting officer (uniess the award is mads by or is subject to spproval by an
officer viner than the contracting officer, when sxecution and signature may be made by such otﬁw).

9. 5. SUTIRENZAY PRINTING OPPICK 10—44387-1
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UNITED STATES ATOMIC ENERGY COMMISSION
QAX RIDGE OPERATIONS
POST OFFICE BOX E
QAK RIDGE, TEN.ESSEE

RESEARCH CONTRACT

CONTRACT NO.: II‘(GQ'J)'Z§§ A
THE BOWMAN GRAY SCHOOL OF MEDICINE
CONTRACTOR:  ___QF WAKK FORFST COLLEGE

ADDRESS: Kinston=-Salen 7. North Carolinpa

AMOUNT OF CONTRACT:  $25,000,00

CONTRACT ASSIGNED TO:

FCR TECENICAL ADMINISTRATION
(ORGANIZATIONAL UNIT NAMED IN APPENDIX "A")

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

FOR BUSINESS ADUINISTRATION

Office of Research and Medicine
U. S. Atomic Energy Comnission
Cak Ridge Cperations

Post Office Box E

Oak Ridge, Tennessee



Contract No. AT-(40-1)- 288

THIS CONTRACT, entered into this day of

< —_ ’
1949, by the UNITED STATES OF AMERICA (herelnafter called the IiGovernmem:"),
acting throuch the UNITED STATES ATGMIC ENZRGY COMMISSIOR (hereinafter

called the "Comnission") and THE BOWMAN GRAY SCHOOL OF MEDICINE OF WAKE
_FOREST COLLEGE (nereinafter called the "Contractcr');

ARTICLE I ~ PURPOSE AND SCOPE

l. The Commission, in furtherance of its policy 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 contract will involve one or more
research problems, A4 cescription of the problem, plan of approach,
agreed upon program and budget for each project is described in Appendix
N

4" whiech is hereby made a part of this contract,

3. The work will be carried out by the Contractor under the
direction of the Project leader(s) named in Appendix "A",

ARTICLE 11 - TERY OF CONTRACT

The neriod of performance for cach research project covered
by this contract is set forth in Appendix "A". It is recognized that
completion of the resesarch work under this contract may involve a period
of several yoars and that thc term or terms of this contract may be
extonded by rutual agrcement.

ARTICLE 111 - FINANCING AND PROGR,Y DEVELORVENT

1. Pawnt

a., The combined total of thec agreed upon budgets for the
projects described in Appendix "AM is in the -amount of $25,000,00 - -
and the Commission has obligated funds
in this emount for this contract, However, peyments to the Contractor
by the Government under this contract with respect to each project

described in Appendix "A" shall not excecd the amount of the agreed upon
budget for cach such projecct.

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

10b231b



Contract No., £T-(40-1)-288

L1

the combined total of a mutually agreed upcn estimate of the Contractor's
cost of operations during the first two quarters under each project
described in appendix "4A". As soon as practicable aftcr the end of the
first quertcr, and after the end of each succeeding quarter during the
term of this contract, thc Contractor shall submit to the Commission a
certified voucher supportzd by a certified schedule of the Contractor's
expenditures under cach project describoed in fAppendix "i", and thec Com=
mission shall promptly pey all such vouchers. However, the initial
payment relating to eny one projcct together with all quarterly payments
relating to the samc project shall not exceced the agrced upon budget for
such projects as sct forth in Appendix "i", hereto.

b r]

2, Program and Budget for Subscquent Periods

ALt least threc months before tho end of the term established
in Appendix "A" the Contractor will submit to the Commission a proposed
program and budget for the succeeding ycar showing the proposed work to
be financed by thc Commission ard the Contractor. The Contractor and the
Commission shall negotiate as to the amount to be paid by the Commission
for the services to be rendored by thc Contractor during the next period.
Such additional progrems and agreed upon budgets shall be incorporated in
& forrel modification to this contract. In nerotiating the new budget
for said period the unotligatcd balance of funds paid to the Contractor
covering the budget(s) for tho preceding period shall be applied in re-
duction of funds requircd to cover the new budget(s). Upon completion
of the contract work or upon cerlier terminetion of this corntract, the
Contractor shall return to the Commission the unobligated portion of all
peyments mede by the Commission to the Contractor under this contranct.

3. New Problems

It is contemplated that the parties hereto my, from time -
to time, agree upon new rescarch problems to be included in the work under
this contract., The parties will thereupon preépare a doscription of the
problem, plan of epprecach, cgrced upon program nnd budget for the new
project, which will bc incorporated in Appendix "i" horeto, by means of
a forml modification of this contract. All such new projects hereafter

incorporated in .ppendix "i" shall be subject to all the terms and con-
ditions of this controct.
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Contract No. AT-(40-1)- 288

ARTICLE IV - ADNVINISTRATICN CF CONTRACT EY COMMISSION

The Cormission has assigned the responsitility for edninistering
the technical and scientific aspects for each project to the Washington

organizaticnal unit set forth in Anpendix "A" hereto, to bc adérecsed as
follows;

U, S. Atomic Znergy Commissign
1901 Constitution Avenue, K. W,
Wwashington 25, D. C,

Responsibility for administering the business aspects of this
contract, including contract negotiations, budget, paymont, audit, etc.,
has been assigned by the Commission to:

Office of Research & Medicine
Cak Ridge Opcrations Office

U. S. Atomic Energy Commission
Post Office Box E

Ca'z Ridge, Tenncssee

Tho Contractor may, as necessary, communicate directly with the
appropriato offico, as indicated above. The Contractor shall furnish
information copics of commuaications, memorande of tzlephenc convorsations,

or other contacts to Oelr Ridge Operations (ffice on all direct dcalings
with the Washington Office.

ARTICLLE V - REPORTS, RECORDS AND INSPECTION

ls The Commission shall have the right to inspect in such manner
and at such times as it decms appropriate all activities of the Contractor
arising in thec course of the work under this contract.

2., Tho Contractor shall make progress reports quarterly (unless
a different reporting veriod is spocified in Appendix "A") to the Commission
on all its activities under this contract, including & list of personnel
working on tnc project. Names appearing for the first time should bo
accoppanied by & brief stntement of the individual's background, training
and expericnce., A5 soon as aracticable after the end of the term of this
contract and any rencwnl thcreof the Controctor shall make a technical report
to the Commission of all its activities under this contract, In the interest
of reducing the effort required in preparing these rcports the Contractor
may include as o part of such reports copies of pertinent tochnical panors
prepared for publication in customry scientific publication channels, At
the time technical papers propared by the Contractor relating to the work
hereunder are submitted for publication in customary scioentific publication
chamels the Contractor shall furnish the Commission with information copies
of such pepers,
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3. 1f, during tho course of the Contractor's activitics under
this contrect, any technical findings erc made which, in the opinion of
the Contrector, would be of swnccial intorest to the Commission, the
Contractor shall immodiately mke a report of such technical findings to
the Commission,

4, Thc Commission will require five (5) copios of all reports
cend paners, Two (2) copics shall bc sent to weshington and throc (2)
copies to (nk Ridge, nddrossed as shown in Article IV of this contract.
The Cormission shall hove the right to reproduce and distribute ot its
discretion all such rcports and tochnical papers. Appropriate credit
lincs will be included in all such reproductions.

5. The Contractor agrees to koep rocords rnd books of account
showing thc manner of oxpenditurcs of all funds roceived by it pursuant
to this contract.

6, The Commission shall at all times be afforded access to the
prcmises and to all books, rocords, corrospondenco, instructions, drawings,

reccipts, vouchers, and memorande of rocord voluc of the Contractor vor-
tcining to said work.

ARTICLE VI - PROPCRTY FURNISHED T0O CCNTRACTCR - LIABILITY

1. RESERVATION BY GOVERNMENT

The Govermnent reserves tho right to furnish any materials,
equipment or supplies which may be roquired in the performance of this
contract. Excopt as provided in paragraph 3 of this Article, all property
so furnished shall be and rommin the property of the Govermment. The
Contractor shall, to ‘he extent practicable, causc all caopitnl items of
Covernment property so furnished to be suitably marked with en identifying
symbol indicating Government ownership and the uses end disposition of
such items shall be made a matter of record,

2, LIABILITY FOR GCVERNMENT-OJNED PROPERTY

Except as othcrwise specificnlly provided, the Contractor
shell not be liabtle for loss or destruction of or damge *to preperty of
the Gevsrnment in the possossion or control of the Contractor in conncetion
with this contract (hereimafter called "Government proporty”) unless such
loss, destruction or damge rosults from wilful misconduct or fsilure to
excrcisc good faith on the pert of the Contractor!s corporate officers,
Exccutive Dircctor, or Dircctor of any program administored by the Con-
tranctor in the performmnce of this contract,
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3. TITLE TO PRCPERTY PURCILSED BY CONTRACTOR

%

Notwithstanding 2ny cther provisicns ol this Article VI amd in
considcration of the Contractor's contribution to thc research vroject
described in Appendix "A" of this contract, title to all materials, tools,
rachinory, oquipment and supplies, acquired from sources other than the
Government, or mnufactured by thec Contractor under this contract (including
items mnufactured in whole cr in part from property furnished by the
Goverament but only to the cxtent tho Govormment hes nct dcsigrated such
property as capital), shall vest in the Contractor, except that titls to
items of property described in Section 2.c. of each Titlc of Appendix "pA"
shall vest in thc Government,

ARTICLE VII - PURCEASE CF RADIOISOTOPES

The Contractor shall purchase, to the oxtent awnilable in
appropriate form, all radioisotopes irradistion services and cyclotron time
required in the performance of the work hercunder, through the Commission's
Isotope Division, Post Office Box E, Onk Ridge, Tennesscc.

ARTICLE VIII - GENERAL PRCVISIONS -~

The provisions of ippendix "BE", attached hereto, are horcby mde
e part of this contract. .

ARTICLE IX - AUTHORIZATIOR

This contract is authorized by and has bcen executed under the
htomic Energy hct of 1946,

ARTICLE X - ALTERATIONS

The following alterntions to this contract were mde by mutuel
ngreement of the parties prier to its executicn:

Y v
Y . . cean v

IN WITNESS ./REREOF, the partics herete nove cxecuted this con-
tract the day and year first n~bove written.

UNITED STATES OF AMERICA

BY: UNITED STATES ATOMIC ENERGY CQIISSION
Ces Vanden Bulok, Acting De Manage
THE BOWMAN GHAY SOHOOL OF MEDICTNE OF

WAKE FOREST COLIEGRE
{Contractor)

WIJNESSES:
d/wmvy P C 22 .1 v
= g BN TITLE: g
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Contract Ne., AT=(40~1)=-288
(The Bowman Gray School of Medicine

OJL

TITie. I of wake Forest College)
Project lLeader

The work under this Title I of dppendix "i"™ will be carried out
ty the Contractor under the direction of Dr. George T. Harrell
as Project Leader.

Zerm

The performance cf work under this Title I of Appendix "A" shall
conmence on July 1, 1949 and continue until Jume 30, 1950, It
is understood, however, that completion of the research project
described herein may involve a period of several years., Accord~
ingly, the work under this Title I may be extended by mutual
agreenent,

Lrogren
(1) Outline of the proposed work and the plan of attack.

Studies in human beings with Rocky lMountain spotted fever
have showm a drop in the blood volume and & rise in the
thiocyanate extravascular space during the second week of
the disease. Rabbits with serum sickness and trichinosis
have shown similar responses. Clinical edeme develops

with the rise in thiocyanate space; apparently the per-
meability of membranes 1s altered. It 1is not known whether
capillary and cellular walls are both altered or whether
the edema is within or between cells. It is known that
vater is retained during acute infections and that diuresis
occurs during recovery. It is also known that chloride and
water are retained during the acute phase of serum sicimesse.
water is held in tissue by ioms; chloride ions are not held
without corresponding unione - usually sodium and potassium.
It is of immediate practical importance in therapy to know
which lons traverse the membranes and whether they go inte
cells or remain in interstitial spaces. The turnover of
radio sodium in the blood and interstitial edema fluid tms
been followed in heart failure. This technicue could be
applied to our problem in the following fashion:

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

flane photometer = would be comupared with the
redio sodiun = as determined by a Geiger-luller
tube - and correlated with the tniocyznate space,
A similsr experiment vwould be done administering
radiocactive potessium,

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

(¢) After facility in the methods bas been attained, the
experiments would be repeated in human beings with
infections and with serum sickmess. It would be
hizhly desirable to take radicautographs of tissue
for comparison with stained histolbgic sections.

The technique for determining deposition of insoluble
radio phospnorus in bone might be modified for use on
frozen sections,

2. BUDGET - PLRIOD JULY 1, 1949 - JUNE 30, 1950
a. The Bowman Gray School of Medicine of Vake Forest College will
furnish as its contribution to the proJect described in this Title I,
the following:
(1) Salary of Project Leader,
(2) Overhead costs allocable to the contract work.

b. The Commission will furnish e sum not to exceed $11,000,00 to
be spent roughly as follows:

(1) Personneld
Part~time salar'y of Dre. YouRbteeesseoss«51800.00
TechniclaNeseeesceescrsccesscrssssecccsce 2400000
Electronic engineer, part-timecesescese 300,00
$4,700.00
(2)

Rermapept Fouipmemk

Shiclded B&mple changeleseescccsncccnes 200.00
Scaling circuitesseccsvsnrosvcccnovonss 450000
Flame Photometerescctcecsssaseccssesnss '?25.@
Timr...'...........'.................. &.w
Geiger tubESeecvosscrarecsstnreseenenes 100,00
Time recorderecsssccecscrccecsasessanse 150,00
Centriﬁlge.....-...-.....u..-u....u. zso-m
Balanceeesscvecscoccrsrossrsssccassones 230.00

10b23812
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Deep Freeze Unitogntoo'.oooo.o.oooo 160000
Nctetolism OL5CSeenessecescessecsen BSO-w
VEOUURN PUMPecessssvsscsssctscescnss 725,00

$2,750.00
(3) ik S
GlacsSTar8eescsecscscsssoscssccnconss 750.00
Purchnse of radiciiotopescecesseess 400,00
Chemicals..o...ooooooooo.ooooo.o.oo 500.00
AnimelSeeceveososcssteccoosnsccsencs w_
SB,ISO.w
(10) Travelecsooscoveccsssssvccssbosnsesssscssnnsasse 200.w

(5) Lu-scemneom.oo...O"onouo'.c-.o.ooo-o.‘...00 zw.w

TomL..............‘o.. 311,0(D.w

It i1s understood and agreed by and between the parties bereto, that the
Contractor in expending the funds provided by the Government shall be guided
by, but not bomnd to conform to, the details of the program and budget set
forth above,.

¢. Items of property procured or manufactured by the Conimuetor wnder
this contract, title to which will vest in the Governmemt, See
Article VI, Section 3.

SUANTITY LESCRIPTION
Rone ——
3. IROGRESS RLPORIS

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

4e JECHNICAL 4DMINISTRATION BY COLMISSION

The Commission has assigned the responsibility for administering the
N - technical apd scientific aspects of this Title I of Appendix ®A® to:

liedical DBranch

Division of Biology and ledicine
Us S. Atomic Energy Commission
1901 Constitution Avenue, N, W.
Washington 25, D. C.
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5. ASCLPTAI Y PROJECT LLADD

I have read the foresoing Title I of Appendix "A"™ and the basic

ocontract to which it rclates and I sgrce to be bound by the provie
sions of said cocuments.

| e A L

Proﬁ Leader
DATE: '7{ & 7




Appendix "A" (Continued) TITL II Contract No. AT-(40-1)-288
(The Bowman Gray School of Medicine
of take Forest College)

phosphorus as & tracer for the phosphate part of the moleculs.

By labeling the methyl sroup of cholino with C14, the formtion

of lecithins after administration of choline could also be studied.
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 intact animals, rats will be meintained on

o choline deficient diet, then radicactive phosphorus (with or
without isotople choline’ will be admimistered, Various pharma-
cological and hormonal agents will then be given and thelr effect
on the rate of lipide phosphorylation will be investigated in the
liver, probably alsc in other tissues. We are tentatively con-
teElpIating the use of phlorizin, thiom’ auom, urethan’ B.AOL',
insulin, thyroxine and anterior pituitary extracts, On the besis
of the results obtained, other substances and differemt experimental
conditions will be tested, asuch as the surgical removal of the
thyroid, diets containing variocus amounts of fats and carbohydrates,
etc. Parallel experiments will be mede on the isolated tissues

in the presence of isotopic phosphate and choline, with or without
direct addition of drugs and hormones to the medium.

While 1t 1s anticipated that only part of the above program can be
carried out in one year's work, it is hoped that interesting results
will be obtained early, and give an indication along what lines it
will be most profitable to concentrate the investigative effort.,
The posaibility that as soon as definite results have besen obtained
on normal tissues, the investigation might be extended to neoplastis

tissues 1s also contemplated.
2. BUDGET - PLRIOD JULY 1, 1949 - JWL 30, 1950
a. The Bowman Gray School of Medicine of Wake Forest College will
furnish as its contribution to the project described in this
Title II the following:
(1) Salaries of followinz personpels
o ﬁl ﬁﬂﬁ Artom as Project Leader

Marletta Crowder, Graduate Student
(2) Overhead allocable to the contract work.
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(The Rowman Gray School of Liedicine
&

of .ake Forest College)

b. The Cozaission will furnish a sum not to exceed 311,000.00
to te spent roughly as follows:

(1) Perconnel

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

w3 320,00
(2) Per t Lauipm
High spced centrifuge.................. 650.00
Two carbon Ccmbustlon apparatuSee.ecese 600,00
Direct reading balance for animals,ee.se 250,00
GCiger":-mler counter.......-.......... 4.50.00
Shielded mcpunl sample changer with
ampliﬁier-..-.......................- 200,00
iiccessories for ‘iarburg apmaratus.....e . 350,00
32,500.00
(3) Consumgble S
Radioactive pbosphorus.. ¢0scscsrsncee 250,00
Radioactive compounds (Cu labelled) see 1250,00
ANiDBlSeecesectocccsectccssccscsvossscoe 500,00
Ghsme........‘........’............ 600.w
ChemicalSeececesssesscscsccsacsvsssnsecsse 5mom
Organic SolventSecsecceevsscecsscecscse BM
$3,400,00
(4) Travelececoesassecsccsessacsserevscscsosccstoscsacs 200,00
(5) Miscellaneous .(imintenance, repairs and
replacemenis of radioactivity apparatus)..350,00 .
IncidentalSeeeseeevececsccoscsecssasencen
580,00
TOMOOD....... $11,CD0.00

It is understood and agreed 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,

c. Items of property procured or manufactured by the Contractor under
this contract, title to which will vest in the Government. See
Article VI, Section 3.
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Appendix "A" (Comt'd) TIILE II  Contraot No, AT=-(40-1)-288
(The Bowzan Grey School of ledicine
of iirke Forest College)

. n \r*n,x LY S e
None -
3. PROGRESS RIPORTS

The Contractor shell make progress reports at 6 months intervels in
the manner described in Article V of this contract,

be AL ADI TRATION BY CQOMIUIS

The Commission has assigned the reéponsibﬂity for administering the
technical and sclentific aspects of this Title II of Appendix "A" to:

Yedical Branch
Division of Biology and lledicine

U, S. Atomic Lnergy Commission
1901 Constitution Avenue, N. W,

dashington 25’ D. Co
5. ACCEPTANGE BY PROTLCT LIADIR

I hyve read the foregoing Title II of Appendix "A" and the basic contract
to which it relates and I agree to be bound by the provisions of said
documents.

SIGNED: D Coonl2ls Rt e
o Project,Leager - - - - - — -

DATE: A 4
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Contract Noo aT=(40=1)-288
(The Bowmun Grey School of ledicine
Izl 117 of urke Forest College)

2R0JIL
a. Lroigct lcadex

The work under this Title III of /ippendix "A"™ will be carried out
by the Contractor under the Direction of Dr. Georgc T. Harrell as
Project Leader ecsociated with Drs. C. Artom and . Cayer.

b. lemm

The performance of work under this Title III of appendix "A" shall
commence on July 1, 1929 ond continuc until Jume 30, 1950, It is
understood, hovever, that completion of the research project described
herein my involve a pcriod of severzl years., Accordingly, the work
under this Title III my be extended by mutual agreement,

c. Procrap
(1) Description of Projeck

Toxicity of P3 2 as related to the functionmal capaclty of the
liver,

(2) Plag of appreach

Redio isotopes can enter the cell and be incorporated into
protoplasmic constituents, exerting a radiation effect in
immediate proximity to the enzyme systems in the cells.
Accordingly, the resultis of interncl radlation may not
necessarily duplicate those of external radiations such
as X=-rays. while cells altered by malignant changes are
knotn to be more susceptible to radiation than normal
cells, the possibility may also exist of increased effects
of radiation on cells previously damaged by factors other
than malignancies such as infectious diseases, dietary
inadequacies or exposure to toxic substances. The additive
effect of radintion from isotopes introduced in the body
(perhaps even only in tracer amounts) may possibly harm
cells already pertislly damaged, this reducing their
functional capacity below the level required for life,
Since the liver 1s especially susgeptible to damage

even from mild agents and since is synthesized very
actively into various organic compounds in the liver,

this tissue seems to offer considersble interest for
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such a study. Of specizl importence would be the role of
lipotropic substances since these have been shown to exert
beneficizl effects in several ¢onditions with liver dammge
such as in cirrhosis. & possible approach to preventive
or corrective therapy can thus be visunliazed, Prelimlﬁxéy
axperiments have already been made on the toxicity of

in mice, It is plonned to extend further this study by
verying the proportion and the nature of the protein,

fat and carbohydrate components of the diet. The possible
effects of various vitamins will also be investigated,
Additionnl experiments will be done on animels in which
snatomical and functionnl changes of the liver have been
induced either by partisl hepatectomy or by exposure to

toxioc agents.
2. DBUDGET - PLRIOD JULY 1, 1949 - JUNE 30, 1950
a. The Bowman Gray School of Medicitie af Make Forest College will

furnish as ite contribution to the projeet deseribed in this
Title III the following:

(1) Salaries of three principel investigators, Drs. C. Artom,
C. T, Barrell and D, Cayer,

(2) Overhead costs allocable to the contract work.

b. The Commission will furnish a sum mot to exceed $3,000.00 to be
spent roughly as follows:

(1) salarieg
Teohnieal hdpo.o....a..c..oocooooo D 0
‘31,500.®
(2) Eerpanent Faulppend
Metabolism cages for animlBeseeses 250,00
One hemogenizer for the preparation of
dietSo.ooooo.0..0.00.00.0.0000..' - 35,@
285.00
(3) Expendible Supplies
- Radicactive p}nsptnms....u.u..u 300,00
Diem compone.nts and &nim18..... Smom
Glassware and contelners.ceccesecses, m_
950,00
(4) Miscellaneous...................-..___gﬁj_.ﬂ_ Z
5.00

MALo.oooooocooooooo sB,MQw
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3.

be

5e

1062390

It is understood and asreed by and between the parties hereto, that the
Contractor in expending the funds provided by the Govcernment shall be
culded b -, but not bound to conforz to, tho detuils of the progran and
budget set forth above.

c. Ileas of property procured or manufactured by the Contractor under
this contract, title to which will vest in the Government. See
irticle VI, Section 3,

None —
Evsmazsﬂ =" 'Emm(‘i

The Contractor shall moke progress reports at 6 months intervals in
the manncr described in Article V of this contract.

CiRIIC, I z COIDIS

The Commission has assigned the responsibility for administering the
technical and scientific aspeets of this Title III of Appendix "A" tos

liedical Branch

Division of Biology and Ledicine
U. S. atomlc Inergy Commission
1901 Constitution Avenue, N, ii.
Washington 25, D, C.

aND ASSOCTS

I have read the foregoing Title III of ippendix "A" and the basie

contract to which it relates and I agree bound by the provi-
sions of said docunments. J{Z

SIGKLED: Yol

ssociate Project

DATE: 7Z(¢ / Y 7




#PPLNDIX "C©

GENLR4L PROVISICNS
1. PATLNTS

a. whenever any patentable invention or discovery is made or ccnceived
by the Contractor or its exployees in the course of any of the work undier
this contract, the Contrector saall furnish the Comnmission with complete
infermation thereon; and the Ccmmission shgll have the sole power to deter-
mine whether or not and wnere s patent application shall be filed, an. to
determine the disnosition of the title teo «nd rights under any apnlication
or patent that may result. The judzment of the Commission on these metters
shall be accepted es final; and the Contructor, for itsclf and for its employ:es,
agrees that the inventor or inventors wlll cxecute all documents and w. all
things necessary or proper to carry out tnc judgment of the Commission.

b. HNo claim for pccuniary award under the provisions of the Atomic
Lncrgy Act of 1646 shall be assertcd by the Contracter or its crployces
with respect to any invintion or discovery made or coneccived in the course
of any of tae¢ work under this contract,

c. Lxccpt as othurwise authorized in writing by the Commission, the
Contructor will obtain patcent asgriemcents to offictuate the purposes of
paragraphs a. and b, of this Articlc from «1ll pcrsons who perform any part
of th. work under this coniract, vxccpt clericel and aznuzl labor personncl
who will not have cecess to tichnical data. '

d. Lxcept as othcrwisc authorizced in writing by the Commission, tke
Contractor 1will insert in cll subcontracts provisions meking parcgrephs a., b.,
znd c¢. of this Articlc cpoliccble to the subcontractor and its cmployccs.

2, PUBLICATIONS

The Centractor shall have full freedom of publicatien of the results of
the rcscarch under this conirzcet and the Contrcctor is urged to disscmiactce
the results of the werk through customory scicntific publicotion chinnils,
except that "restricted dutz" os defined in the Atomie Lacrgy act of 1646
shell be governed by the provisions of Parograph 3 of this aspendix "Iv,
All publicctions sholl include 2 rocfercnee that thp results rerd develiooed
under o Commission sponscred project,

3. DISCLOSYRE OF INFCRIMATION

a. It is understood thzt the work under this coutroot 73311 not iwvolee
restricted data znd the Controcetor will perform such werk 2s unnlassitied
work., Howcver, if in the coursc of such work cny discoveries z2re mede or

eny dotc uscd or developed thnt constitute restricted deota, +whe Contructsr
shzll proamptly inforn the Commission cnd shzll elassify and safcguerd cll
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Contract o, AT=-(40-1)-238

(The Bowmun Gray School of nedicine
. of \.ake Forest Collcge)

1. p230Jicy

a. Project legder

The vork under this Title II of aAppendix "A" will bLe carried out
by the Contractor under the direction of Dr. Canillo .rtom as
Project Leader.

b. Ierm

The performance of work under this Title I of Appendix "A" shall
cormence on July 1, 1949, and continue until Jume 30, 1950. It
is understood, however, that completion of the rescarech project
described herein may involve a period of several years. iccord=

incly, the work under this Title II muy be extended by mutual
agreenent. .

c. ZIreoarap

Phospholipides are universal constituents of living cells and while
their exact roles are not yet well defined, & basic knowledge of
the mechanism of formotion of phospholipides in tissues and of the
vaerious intrinsic and extrinsic factors involved seems to be
essential for an edequate understanding of meny physiological

and pathological processes, This knovledge 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
as thlourea and thiouracil, mey act more or less as specific
hormone inhibitors. These results suggest several possibilities
for further investigation, such as the following: (1) that the
formation of phospholipides, at least in the liver, may be con=
trolled directly or indirectly by hormones; (2) that the effects
observed may instead be due to a close relationship between the
metabolism of phospholipides and that of carbohydrates or fats;
(3) that by the use of inhibitors of specific enzyme systenms,
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 isclated tissue slices, In both conditions the synthesis
of phospholipides will be followed with the aid of radicactive
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discoveries and date in accordence with the require-nents of the Commission,

It is unierstood thet the person directing research wor% under this zontract
shzll have been cleared by the Comnission for access to restricted date, The
Contracter agrees thut it will not permit eny iniividuel to navs access to
restricted data until the Federsl Bureau of Investigation shall have nade an
investigzation and rescrt to the Commission of the cheracter, essociztions ang
lovalty of such incividual end the Comnission shall have deterwineé that per-
mitting such person to nave access to restiricted date will not endernger the
common defense or security. If doubt exists as to whether wny discoviry or
datz devoloped constitute restricted data, prior to the rcelezse of thosc data
and before permitting any individeal who hes not reccived clearance fream the
Commissiorn to hcve access tc such deta, the Contractor shull scek guidance
fromw the Commission. Furthcrmore, the Commission rescrves the right to require
the clessification of work whonever in 1ts opinion restricted data zre involved.

b, The continuction by the Contrazctor of work found to involve restrictoc
datc will be subject to mutual agrsement of the Commission and the Contractor 2n¢
shzll be covered by a modificotion of this egrecment., The phrasc "restrictld
det2" os defined in the Atomic Lnergy Act of 1946 znd cemployed in tzis scetinn
shcll mezn "oll date concerning the monufacture or utilization of atemic we-pens,
the production of fissionoble moterizl, or the usc of fissioncble meiorizl in
thc production of powcr, tut shall not include any data which the Coaz’csion frop
timc to time detormines moy be published without adversely alfezciing the ceommo
defensc and sceurity",

4. DISPUTLS

Exccpt as othur:isc specifically provided in this contract, cll diemmas
which mzy zrisc under this contro:t and which are not disposcé ci 5 swwt
cgreement sholl be deciddd by @ reproscniative of the Cemmission duly zashos.z.c
to supervise ond administer performonce under this contrzect, who sholl recduce
his decision to writing 2nd cousce ¢ copy thereof to be moiled te the Contrzcte-
sz1d decisien shall be fincl «nd conelusive, subject to the provisions of the -
sentence next following. ‘iithin thirty (30) doys from the dztc of such moiling,
the Contr_ctor moy oppezl in writing to the Commission, whose writtcn decision
thercon, or thot of its duly cuthorized represcntctive, represcntotives, or board
not including thc ropresentctive mentioncd in the preceding scntencc, shzll be
finul and conclusive. Pending decision of e dispute hercunder, the Centractor
shzll proceed with the performance of its undertakings under this contract.

TS

~

’

5« SaFLTY AND ACCIDLNT PRIVLNTICN - THSPLCTIONS

The Contractor will comply witi heclth and safcty re~ul-tions of thc Com-
mission recquircd for work of this ncture, and permit the Conmission znd its
designces to inspeet the work conducted under this egiecaent.

6. CFFICT.LS NOT TC E_LEFIT
. -' I3

No member of or Leliezztc to Congress, or Resideat Crmmissioner shall be
cdmitted to zny shore or part of thnis contract or to wny bLenelit that moy arise
therefrom, but this provision shzll not be construcd to extend to this contract
if mnde with a corporation for its generazl benefit.
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7. 2nTI-DISCRININATION

The Contractor, in performing the work required by this contract, shall
not Jdiscriminate against any employee or applicant for employment because
of race, creed, cclor, or nationcl orizin,

&, COMVICT IABOR

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

9., TIRMINATIOHN

a. The Comnission moy ot cny time upon 120 doys written notice terminate
this contract in whole or in part.

b. In the event of terminotion pursuant to subsection z., the Ccntractor
will be poid for the portion of the contract work clready performed, together
with recesencble costs of. terminztion,

10, EIGHT-HOUR L&Y

No laborer or mechanic doing eany part of the work contemplated by this
contract, in the employ of the Contractor or ony subcontractor contracting
for any p.rt of scid work contempluated, shull be required or pernitied to
viork more then eight (8) hours in any onc calendar day upon such work at the
site thereof, except upon the condition thot compensction is poid to such
laborer or mechanic in cccordzonge with the provisions of this Articlc. The
weges of every loborer ond mechanic employed by the Controctor or zny subcon-
tractor eng~g:d in the performenec of this contract sholl be computed on a
basic dcy rote of cight (8) hours per day and work in excess of eight (8)
hours per dzy is purmittcd only upon thc condition that cvery such lsborer
znd mechanic shzll be compensated for 2ll hours -orked in excess of cight (8)
hours pcr doy ot hot itss thcn one and one-hzlf (14) times the basic ratc of
pcy. For czch violntion of the requirements of this Article -~ penclty of
Five Dollars (35.00) shall b. imposcé upon the Contractor for eazh lcborer or
mechenic for cvery calendzr day in which such cmployce is reguired or per-
mitted to lebor more “hzn cight (S) hours upen s2id work without recciving
compensction computed in accordance with this Article, and cll penalties thus
imposed sicll be withhcld for the use and benefit of the Government; provided,
that this stipulntion shnll be subject in all resmects to the cxceptions and
provisicns of U,S. Codc, Titlc 40, Sections 321, 324, 325, and 32¢, rcluting
to hours of lubor, &s modificd by +hu provisions of Scction 3C3 of fiblic act
No, 781, 76th Congress, approved Scpiumber 9, 1940, rclzting to compensation
for overtime,

11. DLFIRIIICNS
4s used in this contract the terms "United Stetes Atomic Ensrgy Commission®,

"Atomic Lnergy Commission" and "Commission" sholl mean the United States Atomic
Energy Comnission or its duly authorized represcntotive or represcnteotives,
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«WAKS FOREST COLLESE
THE BOWMAN GRAY SCHOOL OF MEDICINE

Winston-Salem, North Carolina

Department of Zone 7
Internal kedicine

Kay 5, 1950

Reference: RM:AMC
Dr, Harry Stoeckle, kedical Advisor
Offica of Research and wedicine
United States Atoaic Energy Commission
Qak Ridge, Tennessee

Dear Or. Stoeckle:

Thank you for vour letter of April 28 rejuesting edditionsl in-
formaetion on the voucher billing the Atomic Znergy Cormission for expendi-
tures under Contract No. AT-{40-1)-238 during the period October 1 through
December 31, 1949. -

The items mentioned were first questioned by the auditor for the
general accounting office. We went over the items at some length with the
auditor and apparsotly explained them to his complete setisfaction. You
will recall that the isotoos laboratory was built before the fume nood was
completed. Wo ore had any idea what the weight of the fume hood would be;
it was subssquently found to weigh considerably more than anyone's estimate.
The final weignt was so rreat that thne architect would not allow us to
place the fumne hood in the position in the laboratory wnere we had planned
and where we had placed plumbing, lighting, fixtures, etc. O(nly one
structural deam was in this end of tne buildingz with sufficient weight-
bearing capacity to carry safely the fume hood so thnat we had to knock
down &nd move a wall, relocating fixtures in the washroom and lighting
fixtures in the larcze laboratory since the surplv came alons the wall wnich
had to bs moved and went from that wall throuzh the wall of the wasnhroom.

The desk top was actually a working surface for records. In the
original plen it was labelled desk,ani, hence .we used that same tsrm though
it actually is the tahle on which the computations are made and the calcu-
lator is kept. The other tables menticnsd are those in the counting room
on which the szaling circuits are pluced. The:r had to be specially stressed
to hold the weizht of shieldinz, and nernce hed to ve mads for that narticu-
lar room and that particular purposs. )

The principal investigator unider Title I informs me that ths
culculator is esseantiul in saving tne time of 4rained persornel in the
evalusation of experiments. The statistical calculation: involved ir this
particular project sre concerned with the sums of sjuares and the sjuare
roots of suas., VUsirnr eithar logarithmic ts>les or slide rules, it was
founi that a disprerortionate amount of time of the investirut-~rs and
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Dr. Harry Stoeckle May &, 1950

technicians was being reguired in the calculation and evaluation of data,
particularly sincs the method was new and ths data were celcilated in
several different fashions to prove the statisticel validity. It was
determined by trial that the computations could be made in & fraction of
the time with & caleculator. 7arious calculators wers tried out for this
specific project, and the one purchased seemed best adapted since it was
the only one on which squares could be calculated putting the figure into
the machine only once. s were very fortunate in s=acurinz the servicss
of & technician who had had statistical trainirg during the wur so that
no time was lost in training a person in the use of the ejuipment., The
experinents nu7e been sresded up noticsably since the calculator was oh-
tained. Je feel that on tne tasis of ths use to which it is put - and it
is used solely in the isotcpe laboretory - that the calculator is as im-
portant a piece of ejuipment as the scaling circuits. «e understand this
has elso been the sxperience of other lahoratories such as the one of Or.
George Burch a«t Tulans in New Orieans, who advised us on the ejuipment we
should purchase.

I trust this explanstion answers all cf your guestions. If there
is anything that comes up in the future on which you would like more de-
tailed information, we would be ornly too happy to supply it.

Sincerely yours,

/s/ H. O. Parker
Harry O. Parker
Contrcller

H0P:s
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Gaylord 7, Walker, Chief, Audit Branch May 18, 1950

Albert B, Holland, Jr., ¥.[., Director, Office of
Research and Medicine '
EPEIDITURES FOX Thi BCWVAY GRAY SCEOCL CF METICINE CF WAKZ FCRBST CQLLZGE

§ Vv:'BOL: RM:JER

Reference is made to your memorsndum dated February 7, 1350, subdject
as above.

We are attaching a letter of May 5, 1950 from Bowman Gray explaining
the circumstances involved in these expenditures. 7The purchases were

sclely for the prosecution of the scientifie work under the contracet
and are reimbursable as such.

We appreeiate your cooperation and assistansce,

Albert H, HOlllﬂd. Jr.. x.D,

Enolosure:
Ltr fm HOP to BS, d4td 5-5-50

Bounsaville saw
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