
ifidVember 1, 1950‘

KEEQRRNDUE

TO: , 7 Dr; B. w. Cblvard, Head:
.Papartment of Animal Industry

FROM: fieorge H. $133

,SUBJECT: ~Propoaed projact on.matabolism of lipids-

‘Attached hereto is a prapoaed project which we shall appreciata
ybur transmitting to Boater Cummings if the outline masts with ybur approvalg‘

cSpme time ago when.Doctors Tove and fiatrone met with Doctqrs An—
derson and Cummings.to discuss the current project in the use of radio-
active copper, the possibilities of getting support fur the type of work
outlinad in the attached prafiect was considéred. ‘Doctor Cummings auggeated
that a tentative outlina be aubmitted to his office fbr review by an , ;‘
>Experiment Station committee to ascartain_whether or not the type of in- ‘
Vestigatian proposed would be auitable to submit ta the AtOmic.Ehergy ‘
Cowmission for consideration. The hope is that the plans merit attantien’
by the Atomic Enmrgy Commission and thatfauppart through this agency_may‘
be obtained. The propased budget is somewhat small, but at this atage
we ara-at a loss to know what to recommend specifically. .

7 " ,If you Have any suggestions for amending tha eutline before”
[transmission to Doctor Cummings, please let us know.

arm/cu ‘

»‘Enclosurea/A
cc: Dr. Tova



November 1,

m: Gamma:

T02” , Dr. D. W. Colvard, Haad
Departmant~of Animal Industry

r~rge H. $133 .

SUBJECT: Propo ‘ * proij on metamli
' I ' \\

Attached her9ié‘a pro sad projectwhich we shall appreciate
your transmitting to Dr. .Jg ngs f the outline meets with ymur approval.

\ Sums time ago when ... era Tove and fiatronearmt with Doctgra &np ‘
dBQQQQ and Cummings to discuss 4«e current pro§ect in the ufie,9£wradio~
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Title:

FRUPOSED 333311101“! E‘fifiJEQT GUEZINE

Requirement and metabalism of lipids as influenced by the compasi—
tien 5f tha diet.

ObjaatiV$sz To determine how the metabaliam bf lipids 13 affactad by the

Raasen$

level of fat and vitamins in the diet of the variaua laberatory
animals and classes of livestock.

far undertaking inantigationa:

Since fat formation is Que cf the principal factors invelved in
tha producticn of marketable liveatock, and one of the prime can~
sidarations in milk productian, it 11 impartant ta know how diet
camposition can affach thia process. A bettar undarstanding of
fat mataholism in animals shculd affect more efficient nutritifin of
liVeSSeck. ”

Fravious work and prasgmt status:

Gatline

-Althcugh 1% generally is recagnizgd that the 00mpositicn of dietary
fat and levels or other nutrients will affect the nature and ameunt
0? fat produced by an animal, there are larga gaps in the knowledge
of the mechaniams involved. The metaéalism of fat is a eumplicated
process which undoubhedly depends an many metabolic pathways in the
animal bady. There 13 a naad fer mare specific information on the‘
factsrs which affect fat mmtabeliam and their mechanism of actian.

cf procedure;

Tha general procedura ha ha fallowed is one of using the laboratary
animax as a guide, and than study the mmrfi pramising laada in
livesteck. In erder to control the diets of the axperimental
animals as closaly aa passible, purifiad diets will be uaad‘whera—
evar feaaible.

subprojeet A

Subtitla: Lipid metabOlism in the rat as affected bv composition of thé diat.

Objectivas: To determine if a dafigigncy of one or mare cf the follawing

Reaaons

facters affects the rate of?synthesis or catabolism of fatty acid$,
cholesterol and phcapholipida: linoleic acid, biotin, pyridoxine,
pantaghenic acid and cholina.

for unflertaking iEVestigations:

Althcugn all 0: the aforementioned d1etary factars have been impli~
cated in lipid metabalism, their axact role (if there be one} is

$33.Q‘3.;
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still undetarmined. The rat has been ch08 as the test animal
in th& intaraat a! axperimantal affieienny and banauaa thia aaimal
nan baefl uxgd ha a large extent in praviaua wtudies on fat matabo~
1.1%.

h. Previaus wark and preaant nhatus:

Althaugh twenty years have pasaad since flurr and Burr (J. 8101.
Chan, gggséla, 1930) abserved that a darwititis m1: rats dwalep
on a fat~frec diat can be aurgd by small amaunta er linnleic or
araehidcniz amida, tfia apacifia funetion 0f th$$$ mumpnunés in
unknnwn. It has been assumad, ganerally, that linalaic aeid and
arachidonic acid were cancerned with tha formation of phasphelipida
and that tbs latter eomgeunda were impartant 1n the mataholiam a!
fat.. fin tha athar hand, fimadlay«fiaalaan and finnn (Eiachemi J; 1g:
gag, l9hfl) have showa that in an afisantial fathy aoid aefieiency
thara is no decraase in liver yhoapholipids ané that muscla ph03~
phalipids incraaaad Wham lineleic acid wa$ degrfiaaed tram on¢ drop
ta ana~half 3r unawfourth drcp par rat par day.

It has been establiahad th&t biatin aan replace alaic 3316 far thc r
grewth of laatie acid bacteria (J. Biol. Sham. $§2}76l, 19h7; $19:
61?, 19573‘;1g;531, 19afi).‘ Gavin and flafianry (J. fifial. Sham. $55;
619, l9hl) haV$ shown that anger curtain gonditiona hiabin can gauze
fatty livers afid an increaaa in tha mmaunt of 613 fatty acida as
well as unsaturated fatty asids. It thug would appear likely that
biotin functieaa in tha aynthouis of fatty aside in animals aa well
as in bactaria. whis hypothafiis is ta be tmsteé.

Savaral workora hava ahawn that pyridoxinn in requirea fer the cam—
plete cure of the syndrome deaaribed by Burr and fiarr (J. 3191.
Cham.‘;g§z775, 19385 L2§:#l, l9hfl; 140161X, l9hl). “ltheugh this
vitamin 1a knewn ta be involvad in amino acid metabmlifim, apparantly
it ha; mat bean studied as functiening in fat Mntabalism.

?antothenic amid hag been shown to ba part at ccanzyme A, which is
aaaociatad with the matabcliam cf aaatata (J. $101. Chem. $§Qzl73,
19h5; g§13869, l9a7). fiinae it is known that fatty acids are syn—
thesized fram acetate and braken down via acetata, one vauld expect
a pantathenic acid dafieieney to have a markeé errant on fat meta~
bcliam. ‘

Sinae choline is part at the mglseult of phospholipida and these
latter campannda are cancarned with fat mmtabeliam, this vitamin
should hava an mffaet on the rats at tarmatien and/or breaxéuwn 9f

tat.r fi chalinm definienmy wwuld ha useful in aacartaining whwther
any obaerved changes in fat matabolism arm fine to lack of synthesis

‘ of fatty'acids or lack 0f pheapholipid farmntion and reéncad mobility
of {at from on» mart of the bady to anathar.

5. outline 0f proaedurati

The ganaral proceaura‘involvas faading to rata a purifiefi éifib
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daficiant in’ona or mare 0f the ractera to be studied. fihen charac»
turiatia daficiency aymptoms appaar, tha animals will ha injactad
with elk labalod acetate (carbaxyl labeled). 1111a aampcund will be
preparad tram fllhwfiafifl3 by cathonatien at UK I. fittwr a suitabla
periad, ta be datarminmd by pilot investigat ans, the-rats will be
sacrificed and the liver and aarcass fat ramovwd by adivenb exfiraa~ .
tian. Tha phcsphalipids will ha asparated by agcatona gracipita~
bionaymd tha remaining fat» aapanifiad . Cholesterol will ba exam-
rataé by digitonin precipitation, and the anaflturatad fatty aaida
ramavafi by braminatian. The aaturated fatty acida will be separated
by ahromatography following thg pracefiura bf fleward and flartin (Siam
chem. J. g9: 532, 1950). he amaunt of 61A in each of the isolated
campounda will be mounted. This will give a maaaure of eifihar the
rate of $ynthesis at rate at eatabelism depending an the time alapaing
between the injectian of raaiaacatate and death.

The basal diet will cansist of:

Sucrese — * ~ ~ - - 76
Uitamimwfree cagain ~ — 20-
Saltfi ~ ~ — ’r - - - A
Cystina - ~ .1 w - - 0.2
gethyl Linclaate - ~ - 0.1‘gm/day giwan hg‘droppar.

The fallewing vitamins will be afided in mg/lflfl gm.rat10n:

Thiamin 9.2 Biotin 0.81
Riboflavin 0.3 F0119 acid 9.2
yyridaxina _ 0.25 fienadione 9.5
Ca pantothflnata 2.0 inositol 10.0
Niacin 1.0 Vitamin 312 0.005
Shelinm 100.0

Vitamins A, B and E t9 be given twice weekly in methyl laurata.

The {allowing diets will be tested: 1

l. Basal
2. Basal Less methyl linoleate
3. Basal less angling
A. Baaal lasa pantathanic acid
5. Basal lass pyriduxine
6. Basal less methyl lineleata and cheline
7. Eafial less mathyl linaleate and pyridexine
8. Egg white basal (agg white replacing aaaein)
Q. Egg white basal less biotin
10. Egg white basal less biatin and methyi linoleate
11. Egg white basal 133$ methyl linaleate

During the perimd after injection 0f the radicacetate and death,
the rato'will be placed in metabalism cages in a head so that axpired ‘
radiocarbon will be carried away by ventilatian. VQiSposal of car-
casses cantaining radiocarhen will be carried out according t0 the
recommendations of the isotope committea of Earth Carolina fitata
College. ’
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a pilot axparimnnt will be conducted an thirty rata using aiats l,
A and 8. The purpcae 0? this pilot experimant will be $6 datfirmine
the turnwver rate of fatty acifia, cholesteral and phaaphmlipids
undar the proposed experimental conditians and to serve ax a basis
fer the efficiant planning 6f future axyerimanta.

In addition, if timfi anfi greliminary axperimantfi ihdicate it to be
of Value, the rate of oxiéation of {at by isolated livar anzyme
.syatema from.rats on the variuua defieienciaa will ha detarminad.

Prebable Duraticn: Three yaars

Date of Initiatian: January 1, 1951

Peraannel:

Kama Begartment figLatinn ta ?rgject

S. B. Tove knimal Industry Leadsr
F. W. Sherwood Animal Industry Caulmdw
?. H. Smith Animal Industry flawleadar
5. fl. Wisa .Animal Induatry Adviser
H. L. Lucas Statistics Adviser

Gcoparation:

Interdspartmental; Institute Of fitatiatiea

Fropoaad Budget:

1951............. $2000
1952..¢uuo.u.. 1500
1953...........-. 1&03

$5030
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STATE COLLEGE STATION
SCHOOL OF AGRICULTURE AND FORESTRY ‘ DEPARTMENT OF‘ ANIMAL INDUSTRY

AGRICULTURAL EXPERIMENT STATIONAGRICULTURAL EXTENSION SERVICERESIDENT Tucumc 6 December 1950

MEMORANDUM TO: Dr. G. H. Wise

I am returning herewith the proposed research project
outline dealing with the metabolism of lipids. Dr. Cummings has
proposed that this be written as one project uithgutnthewsshprnject
heading. Inasmuch as support may be sought on a contract basis
it was his belief that it would be better to submit the project
as a complete proposal to which funds could be allocated and the
work completed rather than to suggest that other phases would be
developed latero

I do not believe this will be difficult to do. You may
want to combine your objectives and reasons for undertaking investi-
gations, using your general objectives and following with either
specific objectives or simply adding to the broad statements made
on the first page.

I would like to suggest that you recalculate the proposed
budgets, giving some indication of the purpose for which funds
would be used. I think it would be well in this connection to
include at least a part of the salary of one or more persons and
also to be sure that the budget requested is adequate to coVer the
work you have in mind.

When this project has been developed along these lines
you can re—submit it for review.

. . Colyard, Head
Department of Animal Industry

DWC:ho '
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Becember 38, 1950

‘W —

TO: Dr. n. w. 001mm, Head,
Department of Animal Industry

FRUM: Gaorge H. $139 a r

SUBJECT: Outline of proposed research project pertaining

j}

to the
effect of composition a! the diet on'lipide metabalisn

I am returning harawith a revised outlina.for the pro-
‘Jeet that we would like to have considered with the View 0f submission
to the Atomic Energy Commissian. I believe that the dalineatidn of
the hark is indicated anfriciantly well to warrant cansideratian
by A.E.9.

Inasmuch 95 Dr. Tova.will be leaving for flak Ridge
within about a wuek, I shall appreciate your submitting this to
Dr. Cummings as soon.as possible. > ,

(rm/(11 , .
Enclosurn
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PfiflFQEKQ flfifififififlfi fififidfifl? flfl?&lfifi>

Tifilfiz E€£amt a? awmpasitiua mi tag fiict afi.liyifi&‘mfitabaliam

flhfiaafiivaaz Ta fiatarmina whafihar a? mfit tfim rats 3% eifihar nyafihaais at
aghafiwlimm mi fatty aaifla, ehalawtnral amfi phagphwl&§ifies .ix
affaahad by‘a aflfaaignay a? any nf‘the fallawing ffi%§&ffi¥ linan
laia fifiifi; biatim, pyriéfimina, panaathania aaifi‘amfi cfiwliaa

flaaaana far undartaking invafitkgafiififlfii

filthaugh all a? fihfififi éimtary fifiafi$xa hav¢ baam implicatad‘ia
liyifia fifiiflbfilifim thair uxaafi ral% (if thmra fig gag} 1a atill
finfiatfifiminaé.

?raviaug wark and firflfifififi atafinx:

althaugh twgnhy years have p&fi$fifi ginna finrr amfi Ear? (a. %i@l¢ a
fiham. §§;é1$, 193%) a§g¢rvad that a agrmiaisia that fatfi d¢V$1a§
an a fatwfr%a diat aan ha gurafi kg mm&ll fiawun&sufi lifialaia a?
araamiéaaia aaidfi, the fipweifia iummfiian a: thaaa aafiyaunfla ia
unkmmwn. It hag baan aaxamaé, gangrally, t%at limfilaig agfié fififl
araahififinia said wara gauaernmd wi§h fififi Iarmatiwfl a! yang? «
Eipids aha that thy iatkar aamfiaaafi$ w¢ra 1%3fl?§%fi$-in.fihfi mafiaw
baii&m a? fiat. an fiha amber haaa, fiaafilwngaaleafl afid fianm.(§aa~
ahmm. J. 3hrfifih, IQAQE hawa ahawn that in an aaaamkial rainy
acid éariaiancy fih£¥fi fig na $¢¢r¢aa¢ in livfir yfioayfimlipiéw afié
that mm$¢Xa phcfighfiliyiéfi ingraaaafi Whfifl,iififllfi$fl fifiié waa flaw
araa%ad fram ama army ta anaahalf am finfiwffififfih drag pg? 33% gar

It fiaa baan aafifihlifihfifi t$at hiatim_aafl‘r¢pla¢a algie amfifi ta? tam
awawfih a? laetfla aaifi baafiaria (J; fiial. Ehfifi. —:*:?&1,.&§A?3 ;?#6
$239, mm m,“ 33.1, mm). awn m; mamm- w. mm. mm. was
619, 195:) hava gamma that unfiar 6&rfia1n aanéi$ian$ hiatfin aan @fifiwfi » ’
fafifiy li?%?$ $flfi an ingrafiaa in thw amaumh of filfl fatfiy afiiflfi m3
wail an uflaatfirataé ffifity‘aaias. It thufi wamid aywaar Xikfiiy‘fimfifi.
biatin fanatimna in tha aynuhaaiu a£ fa§%y aaifia in mn£mal$ fifi wall.
&5 in haefiaria. @hia hygathwain 5% ha ha taataé.

fiawaral warkfira havg whamn.thafi gy?&daxi§g 1% rwquiraé.far tan aaflw
platw aura a: tha gynflrnmfi daaaribefi by fluff anfl Eur? (J. fiifil.
ahfifi‘ wififig 169333 2:13:41; lgétfii MG§QXE3 lgh£>a W “WM ‘
vifiaman is kmwwn t9 h; Lavalvad in amima aaié matahaliam, apgarfinfixy’
1% haw mat bgen atgdieévaa funniinnigg in fat mg®$hfilium.

Pfimfififihfifiifi aaifi haa'bman‘uhawn ta fig yfirtkaf éeanaymm fi, Wfiifih ifi“-
aaaafiiafiaa with %h@ aahahalifig gf aaafiata (J. 3&01. fiaagfi’;§§g;?3,
lfikfii'lfivsaég, 19L?}u flinaw it,ia knafin thafi fgtfiy aaida‘a%fi~ayaw
thaaiagfi fram m¢atata anfi hrflkwa dawn via fifififififiw, fififi fiflfllfi «fipcct ,
a yamtatfiwn$¢ aaifi da£3a$wmny tfi have a markwa affuat am fiak mafia” ‘
halxfim.

A 4‘ ‘‘ : w V ”'0‘.' ‘ , ‘ "-5 r r y‘ a u ‘ a ,, .~ ' n N\\§

gs.“-A‘A3‘55

350.6
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.ba datonminmfi pilat invuutiggti ‘ , has rata will ha sanri£1aaé aha

“fin

axmaa fihfiliflfi im-gart a! tha mfllacula aw phaapbalipids and tkwfia lutfisr
w*wawundm ark canaaruad uith.ta% mwtabalimm, this vitamfin.ahau1fi hava an ‘
affact ma thfi ratg of termatian and/ér hraakdaua at fat. A ehmlina
fiefiaiancy-waalfi fie agaful in asaartaiaing whathar any abaarvafi changes
in fat metaha11$m arfi gua'ha Raga a? aynthafiis of fatty aaids a? lawk
a! @hfimphwlipié farmafiiaa and radnaeflVMQBiiimy af fafi tram aha wart a!
tha bafiy ta aamther. ‘ '

fiwtlinfi af preeafiara:

Tha gaaflral pyaafidure invalvaa faading ta rata a gurifiafi diafi figfiafianfi
in Qua 9r mar» of thg fafitara ta ba afiufilafii fihaa,ehmraatfirifit a
dafiefiafiay‘angfiams appear, tha afiimala‘uill‘ba ifléfifitfifi wifih fi'k
labnla%kf§atafia (aarbaxyl labulnfi). $§in aaagw Er will be graparud
{twain “ fia- "by aarbanatian at 33‘ $1. Attar a auinahxa periafi, ta

tha 1£Var agé aarnasa fak remnv$d by a¢Xvant Extrgetian. fha phaaphau
ligida will ha unparataa by a aebana preaipatatiea and tha remaining ,
fat aapaniriafi. ghalaa%aral wikl ha aeparated hy fligitaaia pramiyitam
$163, and tha unfiafiaratafi fa$fiy'a&1da ramaVed by hrmug,;bien. ?hw aafiw
uratad fatty-naifi3 will ha acgarkfi¢a by chrnmatggrawhy fallnwing tka
praeadnra at Renard aad Eartin (Eieahfimfi J..§§: 533, lQSQ). Tha
ififi“&t af 615 in amah at tha iaala$ed eamgfiand$'will b$ aamntfid. This
will girh a maaaura a: tha rate 9f syntfiaaia af thaae mahabekitaa. Tha
rata a: catabalixm.af tha faregaing 1&paéas will fig fiaggrginad by tha
33¢ a! gnmyma fififipfirfitiflfifi a: surviving rat lfvar.’

Tha baaal diet will aaafiiat at:

aufirena - a - , <~ ~- ~ ?6
Vitaminvrrwo casein w * 39
fialta » w w a a w - &
nytina a » ~ ‘~ * * 9.3
fibtayi Lianica§e - w ~ ~ 3.1 gafifiay given by firapgur

fha‘ffillawing vitaminu will hm aédad ia ag/lae gm rating:

fiiba£lavfia 6.3 Faiia a¢i¢ fi.2
firrifiaxina 6.25 fififlfiéiéaw 3.5
Ga pantatheaata 2.9 Ifiamital 13.8
fiiagin 1.6 Vitamin E12 0.395
Qualina. 10G.Q

Vitamins A, Elana E ta be given twiaw uaakly ia.mmthyl lguratee

whe fellawiag diata will be taataéz

2. §$$;l.;3§g,m¢%hyl linnlgato
3. Basal l a ahelin:
a. E$$ai ‘, pahtahhania‘naid

; w a ‘xu .1 Jr;WEM'WM.‘fififi‘é‘n‘fiWh
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1 . 3 . 11111 111111 1111:1111 31~l11111
1‘ 1. 1111 111111 11111111 1111111
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11111111111:
111111111111111115 111111111 11 1111111111

111111 111111111:
1951: 1» 111111111 11111111 111111111 -~ 1 151$

1111111 111
1111111 1" 151
11111111 ' ‘ 351
311111111 111 111311111,11111. -

111111111

1953: - 1ari11111~ 61111111 111111111 an :9;
111111: ’f
1111111 “‘ 1‘“
311111111, 111111111, 1111. c1119. 15$ ,

2530
1953: 1111 11 1152 “v ‘ . ‘ - “"1119”
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H. 0; State cane”
‘ Ralaiah

{:j’ T1233: Effaet at the eempasitiam a! the diam an.1ipid£ matabalififi-

l. - To éatarmina whether the rake at althsr synthaaiw at eatabaliam
af fatty aniflm, ehalaateral $fla phaapheliyidsa ia affaated by a anti“
aiensy ¢f nag or mere 9f the fallaming fiietary esaentialxa linfllaia
acid, biatin, pantehhenia aaid, pyridaxine and whaling.

2. - Ta fiatarmine th¢.m£¢hanism by whiah lipids matabeliam 13 alfieraé
by'a defiaiemay’af aha atarmmantianed faatara, ahaula aflw'mafiabnlia
ehangwa beaama apparent.

3. - f0 axplare 1nterwala§ianghips betwaan those dia£ary asaentiala
whiah appaav %9 ha iflvQXVQfi in lipidn matabeliwm.

{:3 am$m ma mammma mmwmwmw:

The Eagle pragram at tha Animal Katritian fifififiiflfl at tha fiaparfimant at
Animal Industry is ta iuV€stigate £undmmsnta1 prahlams ralahing to the
am%ritian.anfl.mm%afialiam 9f animala with tha ultimate aim of applying.
any infarmatian gainad ta livaatack yraéaahian. Tha proyaaad prajacfi
is in kaaging wikh this paliey.

Thara is litfila diraat avidanaa aaucarning tha amneh mmhabelie gathw
ways by whiah lipidum ara aynthaaifiwd gnd dagraded in animal tisauas.
fihia is largaly due he tha taat thab thaee praaa$saa are intimntély
aaaaeiatad with a aariefi af wfifiwlax mmidativv gad ghaaphwrylativa
syntema. Inaamnah as it has mat been paaaibla to separata and study
the ind&vidual mutahalie raaationa 9% thmma ayatema, thy uaa at ax»
porimamtal proaodares that pravad to be valnabla in aluaidating the
pathwaya 9f ¢ambnhydrata mata%aliam hav¢ flat baan apwlieable. it in
wall eatablishad %hat a vitamin deficiency reaulta in a bleak 9f the
watafielie pathway in which thaa nutrianu is invalvafi; althugh theme
blaaka ara aften difficult to éataet by tha usual aaalytieal taehniquaa
at hhm biamhamim%. fihfi great salaabiviky and aansitivity:iahargat in
the tracer tachniqgc avareamaa many 9f thase diffiaulbies aha, thus,
the uaa ef iswtopia trauars b%wamaa a virtual nauaaaity in tha stady
of lipide matabaliam. $inee all of tha aforamantianaé vitamins have
hang impliosted in lipids matabaliam (age balaw}, it is preaamsa that
a dsfieieaay of ana or mare of thase fantara “Bald pradaau a mmbabalia
blaak defieatabla by the aanaibiva tracer tachniqge. I! the faragaing
hypothesia i$ valid, such an axyerimfinkal appraaah ahauld parm1% a
mnra defiailad.ataéy at lipide matahelism.

'i
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K may mmm mama:

£1kh¢ugh twgnty yaara have panned ainaa Burr and Eurr (3. fiifil. fiham.
ggaélfl, 1939) abserved tha$ a darmititks whiah rata éevaiap anva fafiu
£r¢a fiiufi «an be eurad by small ammunta at linm1¢1a er arachiémniw maids,
tha ageaifia fanatien of than: ewwgwunda 1a unknawn. It has baqa
aaaamnd, gamerallxg that linwlaia aaid and araahiéanic.aaid ware awn~
axrnad with ths farmaaiun af phasphalipidaa and %Ma% tfifi lathar away
yawads were imyartanfi in tha matabalifim a£.fat. fia.th& ethar hmné,
Edeleyhfiamlaan aad_flman {Eioeh&m. J. figsfifih, 19a0) hmva ahaun fihat in
aa agaantial £a£hy>aei&‘dafiaianay there is no éfiaraaae in livwr phase
yhmlipidaa anfi tha% ansel¢ phgaphalipidaa ifiaraaawd whan,limmlaim aaié
was agaraaaad tram ena drop ta fina—hfilf at anw-faartfi érap par rat par
day.

It ham baan astablinhad thak bia%im,aan raylaaa‘almia aaid {fir fihs
grawth af‘laatie anid baetaria (J, 3161. 3h5m.‘;§22?51, 1?h73 l1§3
619, l?§?‘ gigsfifil, 19afl). Gavin and‘fififianfiy (J. $161. 3hmm. ;§;§
619, 19k}; hxve shewn that under eeatain aonéitians h$etin aan aaufiw
fatty'livers flfl£ an ineraaaa in aha amaunt af‘filg fa£ty aaida ma

well as unsaturateé fatty aaiéa, ihua, it mania apywar likaly that
bifitin fuafitiaua in the ayn§h$si$ w? fa$$y‘aaida in animala aa “all an
in bagturia. $his hyyathesin is $9 be tested.

3ave9al warkers have ahawn thah pyriaaxine is raqnired far the aamplate
aura af the syndramg daaaribmd by Eur? and Ear? (J. fiiml. Ghamv gag;
?75, 19353 $33341, 19¢a;,;§gsaxx, 19h1). Althaugh thia vifiamin i:
kmawa ta ha invalved in amina $¢ié.mmta%alifim, agparantly iba rain 1a
fat mafiahaliau has nut hang ifivastigated.

Pant¢thgai¢ 351$ baa hash ghawn ta ha part at aaansyma A, whieh is
aaaaeiafied with bha matabaliam a! aaaflate (J. 31ml. Ghem. $§Q§1?3,
l?h5: $§z:a&g, 1$h7). Einefi it ta prabable that fafity $¢ida arm syn»
thesiaed,£rom aeatate anfl brwkan dawn ng aaatata, sue weald sxgeat a
guntathani¢ aaxé éafiaienay ha hava a markua atfnat an 13% metabaiiam.
& raaaat papar (Fea. Fran. ggpzzé, 1951) auggwsfii fihat pantathenie
aaid ia rquiraé fmr'fiha synflhaaiu mf‘chaleataral.

giant whaling is garb mf the malaafila wf phfifiphfllipififia and thane lab$ar
eempaunds arw canaarned uifih fat mgfiabaiiau, thia vitamim ahaala have
an affaa$ an the §fit$ af iarmattan gag/fir breakawwn ax fat. & «Malina
defiaienfiy'waulé be us¢fu1 in aaeertaining'whafiher any abaaerd ehangaa
in fiat matahaliam.arm dun to lama a! aynthaaia at fatty_aa$da 0r laak
at pbgaphalipida farmatian_and reéugud mgbility 0! fat from aaa gait at
fiha bady ta anmthar. "

pamcfifiaxfi:

Thu ganaral fireaaéara involves Kaoéing %¢ rats a purified diet defician$
in.onu my mate af tha faefiers $9 ha atmfliafi. fiken ahara¢taf'atiedafi-
cianey sympteaa appaar, tha animal: «£11 ha iajeat¢§ with G ' labalad>
ae¢t¢$e (garwayl labalaa). Affler a suitahls pariafi, ta be datarminad
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by'fiilat inraatigatians, tha rat» will ha aaarifiaaa amfi.the iier andaaraaaa fat rfimavad by aalvent axtraatian. flha phaaphalipifiaa will figsayaraEad My aaatana praeipitafiiefi and th% rfimaining fafi aapanifiaé.
Shalaaterml will ha aayarat$é by aig1£anin pracipifigtian, aha the anyflafigrafimd,ratty aeida reM$Vad by br$mina§i$n. $h$ aafiuratud £&tty fiaifiawill ha aeyaratad fly ahramatagrapfiy fallawing $ha praeaénva at flawsvdand.fiartin (Biaaham. J. ggrgaz, 195$); Tha amaant a? filfi $5 gawk af‘thwifialafiaé eempaunda will be aaaataé. Thia will giva a measure at th¢ rateat synfihaaifi af theaa.metabalitea; In a§dit19a tha rata a! aynthasig atfatty~uaifis, phasphalipiaaa &n& chalastarel will'bg atmdiafi‘;§“v;§rg.wisaua sliaaa and waahad ktaaua haaagaflafiaa will ha aaaé in fihas¢"atufii$a.Rana af aatabaliam will b3 atafiiefi by tag adéitiaa a! suit&bla rafiie»aativa matabalitaw to @iasna preparativnm aueh aa aeafirihfié.
Th3 basal d33£ will aanaiat aft

fiaayeaa fi.m “I“ w‘w * w » * w 7Q
Vitgmdnutrae maaein - w m ~ ~ 23
mltamflfiwmmm‘vflm‘fiWq-k
Gyatinw m w w w u u * w n.h - 9.2
Methyi lifialaatm w * w ~ # ~ 0.1 gm/fiay givam by armypar.

Th» fellwwing vitamina will ha addwd in mg./1$G gm. ratian;
$kiamin « w w a 3.2 Biatin « - « ~'« $.91
liwwflavinw w ~ 0.3 Falia aaia m w a 6.2
eridflxina» m * Qififi fianadiaaa«* « - 9.5
Ga yanfiafihanata‘ 2.6 imaai$al w w w l@.@
Hifl$in "* .. *9" ‘W 1.3 Vim £12 15 i“ Goflfi
Qhalime « w m lfiflgfi ‘

Vitamins A, E aufi E are ta ha given twiae‘wuekly in matfiyl laurataa
$hfi fwllawing diata will ha fiaaaads

.1. n flami-
2. Eaaal‘laas mathyi liaalasta
3. Eaaal‘iasa @hwlino
A. Easalvgaaa_p&atathania aaid
5. Eaaal‘éaaa pyrifiaxina
6; Baaal gagg.mafihyl linmlaata and ahaiine
7» Baaal.;¢g$‘mathyi linaleata and pyridaxina
$. Egg whita kanal (agg whika rayiaaing @asain, hie§in injeatad)
9. Egg ubita baagl $a$3 bietin

16. Egg fihita hafiai gag» hi$tin ané mfififiyl linalaata
11. Egg white baaal l§a$.m¢uhy1 limfilaatc

fiuring @hg pariad hwtwaan fih$ imjafitienvaf tha rafiiaaeatate and agath,aha rats will be glaead ia.matab¢liam amgea in a haaé. Thgra will hfi
mg mflra thaa faur animalm in-tha haaé at anijna tififi. Thg maximum
fleaa nay rat will racaiva will be $9 as af 61h. Ehe-haeé hag a faraad
dra£t a: 13%? ¢u. it. a! air par minuta and ig vuntafi diraatly $hrmngh
tha raaf 9f tba builéing. Tuna, if £66 an a! radimaarban wara fixpiraé

"WI-w‘
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by 888 rats within 888 8} ate, 888 mamfiantra818n 18 8h; air l8avingvtha
8888 “631% 88 8.53 x 16'- as yer 88. 9f 818. 8818 is 889803188881?
half 888 eonmaatratian 8% ?8888aarhan denignataé aw 8888 fer human 8&8-
pirafiian by 888 888883 Enfirgy‘Gammisaxan (883 88888988 flivisian Giraalar
8~5). All 888883898, 8&8r888 and-eafltaminatad‘ma8tar will 88 81898888
mf by ing8maratiaa in the 98888888 8% an 888888 88 888888888888 matter.
fififiaxahififl 8% 6 8 aantaining aemgaunflx 8111 ha marri88 888 in 8 818888
ayatam. 811 @f 888 aamgenfinta 88 ha aaparatedkara vary alighfily‘vala8iie»

A 81188 axparimmmt will 88 wendaafiad 9% thirty 8888 8888g diets i, h
anfi 8. 888 8889888 88 this pilat 8889888888'8811 88 88 8388888na 88¢
kurnavar 8888 fig 838%? 88888, 88818888888 888 yhfifiyhfilipifififi 8888? the
yrapaseé axparimantal 8098881988 and 88 38888 as a bafiifi far 888 fiffiu
81888 giganing 8% futura axparimmnta. .

588' 88888888 88888188: Thraa‘yaara

g7 888.88; 88 28888818818888: My 1, 185-1.

8888888888sz '
8‘... w

8. E. 86?; Animal Infiastry Laafiar
F. 8; fiharwaafi 8mimal Endafitry Gawlaadar
F. 8. 88888 Animal Imauatry Qaulmafigr .
8. findarwaea 88ys8¢$ 688988888:
8. 8. 8838 8nimal Xfiduatry 888888?
8. 8. 88888 Inatieate 88 8888838188 888188?
8. 8. 8888 Physiaa fid?ifl$f

figgggi 8..8888, Espartment 0% Animal Ifiéaatry, 838138888 Regaarvh Prafe$aar3 raw
'881888'8. 8. fram«@arn¢11 finivar8i8y in 1883, 8. 8. Fram 888 Eaivaraifly a:
8isaansin in 1988 and 88.8. $888 888 8nivar8188 at 818888818 1% 1988. 89
waa a mambar 08 888 aig8teanth ¢la3$ 88 fine flak;888ga Eflfltifiutfivfif flufilaar
8888888 Radiaimw8epe T8ehaiqfia aauraa. fie 8&8 $QV$¥fil 888118888888 8881~
ing 8188 8&8838888188 $888888 raggired by'8ha mink. 883 memharahip‘in_praw
883388881 afld amiantifia 588168888 infllfldit 8a¢1¢8y a£“8h8 Sigma Xi, 881
888888 Upailan, 888«8maviaan ghemiaal 8aaisky, tharfimariaan fianaeiatian far
th$«fifiVan8$M£fl$ of sfliafiflfi and 888 fiarth Barfilina 838888? 8! 3818388.

‘838888; fiapartmmnfi at finimml Indnafiry, Frafagaafig reaaivad hia E88.
7. 38888 8881859 in 1859, 818 888. £888.38rnall finivarsifiy in 8818

838 his 88.8. rrfiazfiernall 888888818y 1% 1881. 88 888 888888888 in 88118,
q -' ‘ 8 8. 8 , , a i 8: ~,

88888818888888.8982888888888888888,18$ . .~ «888888888 8888
' flarparatian, 181881818; finaearah an 881888 383, 88888888 8888888 8arviga,
8. 8. 8rmy, 191791818, Raas8rah Shflmiat, 8. I. Dapamt defiamgura 88888833
1818; 888838888 8re£eaaar at 888881 Entritian, 88888 6&r8iins 88888 Sallage
8grieul8ural Exparimmnfi 8888198, 1818—1930, 885988888 888888808, Aniwal



untritimn, 1930wl9hfi, Prnfesaar, finigal Hutrition, l9h§ ta éate. fir. fiheru
wnod.has sevmral pabliaatians ralatimg ta tha nag 9f animals far vitamxn
aaany, and vitamin and mineral aantwnz at varians tawdstufrs. Sis mam~
barahip in pratasaianal and saianfiifie suaiaties inclu$$: Saaiaty cf tha
$1gmu Xi, filpha fihi fiigma, fimmriean Ghamiaal fiaeiety, Amariaan Aaaauiation
:ar fihe AdVane&mant 5f Saianaa, fiérth flarelina Acaaamy 6f fiuianae afid gammaA
1W6. t

m,;,§_ flagrxw §Wpartm¢mt ax finimal Iaéuatry; finaaaiata Rwaaargh ?ra£¢maar.
fiéaIAVGd E.é. fram flavidson Collfige in l?36, E.S. {ram Earth Garalina Stata
6$m1$ge in 1?31. Kw was Janiar ahamiat w1$h tha flfirth Qarfilinm Stata fitparbn
unfit a! figrieultura far tha yaar 1?3?; fiaaiatant Rasaareh Frafesser, Ami»
mam fintrifiian, Earth Garelina figrimml£ural Exparimmnfi fitatxen, lfiflfimlgaé;
anfi $$80$i§fi3 R$aearch Prcfeaser-in finimal flutritiaa, 1?A7 ta fiata. Er.
fimfith hag publiaatiana an tha aatim&himn af gaswypwl in aottanaaed prafiuafia,
minaral eentanfi 3f faraga arepa, ranaidity in bacan, euring at hama. ga is
a wanker of tha $n¢$$%y of tha fiigmu Xi, fimariaaa $11 Gham&st fiaeiaty,
amariaanxchamiaal fiaaiaty anfi thfi fluftfi fiaraiina Aeaaeay sf fieianea.

, * ‘z. Hagd 9f tha finiaal Eutritian fiaafiiun 6f thfi Eaparhmanfi af Animal
-‘£- fie rga¢iwed his 3.3. tram Glamaem Agriaulfiural Gallaga 1a 193%,
hfla fi;$. frwm the finiweraity 9f Minnagata ia 1?32 an@ his Fh§flg £rmm thu
Enivafaity af fiianeaefia in 1936. 'fia hag hsld.th% falleming paaitiansa ;
fisawaiate Hairy Enabanamfin, filamwmn figriauktural flnllage, 1?37-19hk; Aasa— 1
eiata Profesaar of flair? fiuahandrY; Kansas State sallega, l9hh~1§h7§ gagg-
aiata Pragmafiar at fiairy Eusbandry, laws fitate Callaga, 193?~19h?s Fwefaaaor
at knimal Infiustry, Earth Catalina Stafie Callega, l§h9 ta data. fir. W136
ham many yubliaatians wavering nutritian anfi phymialegy af daxry eattla.
fiia.ma&bership in acientifie and prafgaaianal sogiatias inclmdn: Saaiaty
9f tha Sigma Xi, hmariaau flairy fiaianea Anhamiatian, aha Amariaaa.&aaaai&~
tien tar tha Ad1&nnam¢nt a3 Saiance, American Saeiegy of Animal ?redu¢ti¢n.

5r; ::;v 4*?12, Institute 5f Etatistict, ?r¢fasaar. Reasivea his 3.3. in finir
$31 Eflsbaadry, Univwraity‘af Galifarnia; 1§3?3 Ph.fl. in fining; Hugritian,
/¢arnall finive?aity5 19A3. fie has bald the follfiwing poaitioms: fiuparw ,
viser fldvanaadrfiagiatry flaw T%st1ng, Galitarnia, 1?3&; $3at. in fiaimal Nun - §
firitiwn, finivgraifiy af Cal$farmia, 1933h39: flairy agfitla yeafi Invaatigater, j
fiarnall, lQAflwa33 fiaafiareh‘&aaaeiata in Animal fiuflritien, Garnmll, l9h3; j
Inatructar in Amxmal thfiialagy, Garn&ll, 19ha3 Raaearah fiasfiaiate in W
9eultry fintritian, Carnall, lQAAwkfis Aasociata Frafaaaar of Statiatica, ‘
fl. 9. 3t&$a'fiallwga, 19g6.5a; Profa$$0r 9f 3tatiatima, fi‘ Q. Ehate fiellaga, i
19h3 t9 fiatg. Hia‘profasaional aociatiaa inclufle A.§.&.3., fimeriaan fimcifity
at fiaimal Prafiu¢bian, fimfirifiafi main? Eaifimua‘gssfieiation, Amariaan $fiatim~
tieal.§asaciation ané Biaagtric Saeietys Bauer snoieties inelude, Seeiaty‘ ;
ax tha fligmn 31, Phi Kappa Fhi, and $l§§§ Zafia. ’fia has many gubliaatianfl ~ 2
in fielés cf flair? fiattla and.?aultry'flatritian, The Busigm af finimal Em~
perimflfita anfi tfia finalyaia er fiata from Animal fixpfirimamtn.
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;}¥%AFEKA¥IQNE Ifltfirdflparkmflfifialg AApAAtAAAA A! Animal Endafitfiy! instituta “r
Atatiaties And AhyAiAA 7 A . AF '
A ”A:if.» Iflmk/A’fiQflgfim4 ”in“: fawn] iififi’éfl’ififffl’ 3

Afiflfilfli’AAAJAA: ' '
PMMr ”2’“.wawjfirf

AAEAAAA fix”:-
« F1rAA4yAAr '-‘§Bra¢nfl¢l*gfifiradnata Assistant A A A A A A A A 1,599

> WigwmwmmmwnuwumeV-quru
g ‘ fiafiignaum-wnmwwumwwwmmmmww 5;;

" A‘ > Equipment (refrigAratAd AAAAAAngA) A “A“ - 2,699
Isatopes - A - A A A A A A - A A A A A A A -
Auppliea A - - A A A - A A A - _ A - «IA A»—.

rx‘‘ \“‘33E \./J

firafinatA.A331AAAAA - A A A A a ~Aeaond 3AA? - Parsannel -
AflMfifi¢~~um~wuwbh~AA-w~w~
Ratmm**fifibflfiflfimflwmwwmqfimh
Anypliaa

Ahird yaar fl—‘fiamfi AA 1952 (AA AAAAAA ysar) 7 , A ,

‘ ' V TAMI: ' A 1A,¢m

AAAAAAAA by Aarfih Qaroliné AAAAA AgllAgA during the
thrAAAyAar pariad:

A. ".‘?AVA, lAAdar; Anenhalf‘tima A A A A»A A ?,590
GAAAA liAAAALprAJAAA puraaunel A A A A - — 6,566
Animal aarAAAkAAA and AlaA. laborA A _ A A 1,506 »

‘AAtburg EArAAAfA raspiratian AAAAAAAAA AAA
' AAAAAAAAAAA A A A A A A A A AVA A A A A — 1,§00'
AubAmAAiA fraAtiAA AAllAAAAA - A A A - A A - ‘ 5A0
finimaaguhnwwflflfiwflmwwfiahwb 5m
AAdioactivity'aaaay «Anipmmnt A A A A A A A A 1,A@@
AAAAiAl glAAAAArA A - A A A A A -A A.“ A A A 259
finAlytifial inAtrAAAAAA (AiarobAlAnAA, phAtAA

AXAAtrie cAleriAAtAr, autamatic titrAtar,
wmat3{)~onunnmabudflnmnau

AiAAAllAAAAAA glAAAAAAA AAA raagsnts A A,” A ’

Total:
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AV&$L&E&E FaflILITIEfis

ihe axparimantal animais will %$ haanaé in a larga animal raga situafiea
an the thir&.£1aar 9f the finimal Inéustry Builéing. $has¢ animals raw
waiving insaatiwng at raéiou&rb¢n will he plaeafi in a haaé dasigaaé aaamrd»
ing ta gfifi ruaammamdatians. wha fiapartmsat ha» a fihr%urg Barnra£fi aiara»
respiratian apparatus far aaa in the $g;g;§gg stnfiis$¢ Aa aatmmntia £raetian
aalleetar is availabla fer the ahrgmatagraphie aeyavatian 9f tha‘fa£%y‘aaifis.
Tha inufi$tutiaa has an air aanditianad,‘¢aastant tafipflratura_aaunfiing ream
wfiieh will ha aaad. flugfi amalyfiiaal and rafiimaat1V% aanay equipmant aa rafiaivefl
far than yrugaua iw awailablfi «a fiha eampna.

Ah“...—,



UNITED STATES
ATOMIC ENERGY COMMISSION

Oak Ridge, Tennessee
June 29, 1951

North Carolina State College
Department of Animal Industry
Raleigh, North flarolina

Attention: Dr. S. B. Tove

Subject: coumcr N0. AT-(h0—1)-132h

Dear Dr. Tove:

Your research project which was submitted to the Commission's Division
of Biology and medicine, washington, D. 0., has been approved by that
office in the amount of $5,000.00 and has been forwarded to this office
for preparation of an appropriate contract covering the Commission's
support of your project.

Enclosed in four copies, duly executed on behalf of the commission, is
a contract numbered as shown in the subject line above, which incorporates
in Appendix “A" a description of your project and the budget for the first
period which you are to follow as a general guide.

It is requested that you sign each copy of the contract in the space
provided for the Project Leader on the signature page of the contract and
have the contract signed by the proper official of the College, returning
the original and one copy to this office. Theitwo remaining copies are
for your retention.

It will be noted that the contract provides for payment in Article III of
a lump sum in consideration of your performance of the research activities
described in Appendix "A”. The first payment, representing one-half the
amount of the agreed compensation, will be paid to you upon your submission of
a properly certified voucher on or before the first date established in
Article II of the contract. -Thc remaining 50% of the agreed compensation
will be paid to you within six months from the date of the first payment.

Performance of a cost audit of your expenditures has been eliminated through
this lump sum payment for your research services. It is believed that this
will save you considerable time and trouble in detailing your expenditures
on cost reimbursement vouchers.
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In order to assist you in preparing an appropriate voucher there is
enclosed an instruction sheet containing numbered instructions corresponding
with numbers appearing on a specimen copy of the voucher form. Vouchers
should be submitted to the Oak Ridge Operations office in one original (white)
and four copies (yellow) addressed as shown in Article IV of the contract.
It is assumed that you will give your business office the benefit of these
instructions.

Your attention is called to the reporting requirements outlined in
Appendix “C“ to the contract, especially to Item.No. 2 requiring the
immediate submission of a 200 word summary statement describing the
purpose and scope of your project.

For your information and guidance in purchasing isotopes through the
Commission, in accordance with the provisions of Article VII, there is
enclosed a copy of the latest radioisotope catalog, together with a set
of application forms, which you will use in making purchases of isotopes.

Your particular attention is invited to Appendix flB", Section 12 -
Fellowships.

It is believed that the remaining portions of the contract are self—
explanatory, however, if you have any questions concerning the application
or interpretation of any of the contract provisions I will be glad to
furnish you.uith additional information. ' '

Very truly'yours,

»~ 0. vandsn Bul k
Assistant Manager
Oak Ridge Operations

Enclosures:
Contract (in quad.)
Vouchers & Instr. Sheets
Isotope Catalog & Applic. form w/instr. sheet

Nicholson:jn



UNITED STATES
ATOMIC ENERGY COMMISSION

LUMP SUM
RESEARCH CONTRACT

A Contract No. AT-(40—l)§33&

THISCONTRACT, entered into this______29th dayof%_, 191, by the UNITED
STATES OF AMERICA (hereinafter called the “Government”), acting through the UNITED STATES
ATOMIC ENERGY COMMISSION (hereinafter called the “Commission”) and ‘* ‘

(hereinafter called the
“Contractor’ ’)

ARTICLE I - PURPOSE AND SCOPE
1. 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 shall consist of r. . 2.3.9 ‘

The plan of approach to the problem and the agreed upon program and budget‘for the project are de-
scribed in Appendix “A”, which is hereby made a part of this contract. The Contractor shall be '
guided by, but not bound to conform to the details of the budget described in, Appendix “A”.

3. The Contractor shall furnish all services, facilities, equipment, supplies and materials (except
such services, equipment, supplies and materials as the Government has ‘agreedto furnish herein)
required for the performance of the research program described in Section ‘2 above.

4. The work will be carried out by the Contractor under the direction of i. ‘
”mmm

ARTICLE II- TERM OF CONTRACT
She initialEeréod of performance for the research project covered by this contract will commence on

and will end on .7 , 1
Itis recognized that completion of the research work under this contract may involve a period of
several years and that the term of this cOntract may be extended by mutual agreement.

ARTICLE III
1. Consideration. In consideration of the performance of the research activities described1n Article
I, the Government shall pay to the Contractor the sum of F1” ‘

Dollars (SSLQL) for the initial period of performance.



2. Payment

a. On or before the date of commencement of work on the project described in Appendix “A”,
the Government shall pay to the Contractor, upon submission by the Contractor of a properly
certified voucher, one-half the amount of the agreed consideration.

b. On or before the expiration of six months from the date of commencement of the project, the
Government shall pay to the Contractor, upon submission by the Contractor of a properly certi-
fied voucher, the remaining one-half of the agreed consideration.

c. In the event that the term of the contract is extended, the Government shall pay to the Con-
tractor, upon submission by the Contractor of properly certified vouchers, each six months in
advance an amount equal to one—half the annual agreed consideration for the project as mutually
agreed upon by the parties hereto.

3. Program and Budget for Subsequent Periods. At least three months before the end of the initial
period of performance of the project, the Contractor will submit to the Commission a current state-
ment of its expenditures for the project, an estimate of expenses to be incurred during the remainder
of the period, and a proposed program and budget for the succeeding year, showing the proposed
work to be financed by the Commission and the Contractor. The Contractor and the Commission
shall then negotiate as to the amount to be paid by the Commission to the Contractor for the serv-
ices to be performed during the ensuing period, taking into consideration any portion of payments
theretofore made which will remain unexpended at the end of the initial period. The extended pro-
gram, budget and the additional amount to be paid to the Contractor shall be incorporated into a
formal modification to this contract.

ARTICLE IV - ADMINISTRATION OF CONTRACT BY COMMISSION
The Commission has assigned the responsibility for administering the technical and scientific
aspects for the project to the Washington organizational unit set forth below, to be addressed as
follows: ‘

em. i1‘ifii“,ii

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

Responsibility for administering the business aspects of this contract, including contract negotia-
tions, budget, payment, audit, etc., has been assigned by the Commission to:

Office of Research & Medicine
Oak Ridge Operations Office
U. S. Atomic Energy Commission
Post Office Box E
Oak Ridge, Tennessee

The Contractor may, as necessary, communicate directly with the appropriate office, as indicated
above. The Contractor shall furnish information copies of communications, memoranda of telephone
conversations, or other contacts to Oak Ridge Operations Office on all direct dealings with the
Washington Office.

ARTICLE V - REPORTS, RECORDS AND INSPECTION
l. The Commission shall have the right to inspect in such manner and at such times as it deems
appropriate all activities of the Contractor arising in the course of the work under this contract.

-2-



2. The Contractor shall make progress and other reports in such manner and at such times as speci-
fied in Appendix “C” which is attached hereto and hereby made a part of this contract. Progress re-
ports shall include a list of personnel working on the project. Names appearing for the first time
should be accompanied by a brief statement of the individual’s background, training, and experience.
3. The Commission shall at all times be afforded access to the premises and to all technical records,
correspondence, instructions, drawings, and memoranda of record value of the Contractor pertaining to
said work.
ARTICLE VI - TITLE TO PROPERTY PURCHASED BY CONTRACTOR
In consideration of the Contractor’s contribution to the research project described in Appendix “A"
of this contract, title to all materials, tools, machinery, equipment and supplies, acquired from any
source including the Government, or manufactured by the Contractor under this contract shall vest in
the Contractor, except that title to items of property described in Section 2.c. of Appendix “A” shall
vest in the Government.
ARTICLE VII - PURCHASE OF RADIOISOTOPES
The Contractor shall purchase, to the extent available in appropriate form, all radioisotop‘es, irradia-
tion services and cyclotron time required in the performance of the work hereunder, through the Com-
mission’s Isotope Division, Post Office Box E, Oak Ridge, Tennessee.
ARTICLE VIII - GENERAL PROVISIONS
The provisions of Appendix “B”, attached hereto, are hereby made a part of this contract.
ARTICLE IX - AUTHORIZATION
This contract is authorized by and has been executed under the Atomic Energy Act of 1946.
ARTICLE X - ALTERATIONS
The following alterations to this contract were made by mutual agreement of the parties prior to its
execution:

1.. in WI: ”a, a.» mm: at am 3 is hereby mum.

ma“ may mm in m" m4...
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IN WITNESS WHEREOF, the parties hereto have executed this contract the day and year first above
‘ wri tten .

WITNESSES : -

* LLECJva-kfl/V
t

(Addi'ess)

ACCEPTANCE BY PROJECT LEADER

UNITED STATES OF AMERICA

BY: UNITED STATES ATOMIC ENERGY COMMISSION

BY: Qamw
C.' Vanden Bulck, Assistant Manager, 0R0
Contracting Officer

(Contractor)

I have read the foregoing Contract and the Appendices attached hereto and made a part hereof, and I
agree to be bound by the provisidns of this document.

ZM/~* A723;
Project Leader
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APPENDIX ”11"

TITLE I

Ju1y 1,1951 m June 30, 1952

T‘iL‘TiLJe I Nescribefl LL” prafiectand budgNL agreed upon between
Lhe Cammigsian and-1;he Lentactor for the initial period of per~
Lorraficea 3‘

L .9120»?ch ' ' ‘ 7 r f

‘7 Na Scapg NNN PENN Nf Approach

TEN prm3aLL w111 aLLempL Lo daLerm:LNN the effecL of Lhe
NNLNLNLler NE Lhe diet on lipida mfitabolismg The general
objecLLLVNN are:

{1) L0 determine LLNLLNF the rate fife31L NP synLhesis 0r
NNLNLN‘BLV 0f fNLLy acids, cholesterol and phosphou
71ipidNL 1L NfecLed by a deficiency of one Gr mare of
Lhe €011.0wing NLNLany eSsenLials: linoleic acid;
hinting pamtothanic acidfl pyridaxine and‘cholinee

£2} Lo NNLN2:m1NN LLL meghNniNm by'whiah lipids metabolism
i3 NILNNNN L; a deficiency of Lhe afmremenLicneN
fNNLQLsg SilQfllfi any mNLabclicechangas become apparentQ

(3} LL NXplNLL; inLNrrelaLicnshipN between those dietary'
:NNcpblalfi'fihiCh appear L0 be involveN ifl lipide
meLaboligm. , 1* ‘

‘ThN"géneLN1‘LLNNNdure Lo be-follcwed in Lhe prOjecL involves
ENNNiNg: L0 rNLN N Lurified diat_deficienL in one or mare of
Lhe fNeLorN L0 be sLuNiNda When characteristic defic’ency
symptamg appear} the animNIS'will be injected with C labeled
NNNLNLN {carbfixyl 1ah€l€d3a AfLNr N NNiLable pariodj L0 be
NeLermineN. bv pilQL invesLigaLiGNN, the rats will be sacrio
flaed NLN theiiver and carcass fat remcved by solvent exu
tyafiiiflflw INN Nbaspnmllplaas will- be separated by acetane
precipiLaLiLn NXIN the remaining fNL saponii‘ieda Cholesteral’

\
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W111 be 1Lape.rated by 31511611" precipitatiwn, and the
unaatu“ated fatL°Ly 3.11d5 rayawed av breminationg The
fiatura1€d 1311;” acics will be separated by chromafiographyn
The amoun1 01 G1” in each 01 11-9 isolated compeun.ds W11}
becaunted.Th181133 wive a measure 0f the rate of
5;ynt1:esis 0f these metgbolitesL In addition the rate of
gynthesis flf 1.111y acids9 ths holigides and choleaterol
~w111 ba Ltué1ed imp111100 TisSue slices and washed tiasue
'homogenate- 213119ed in thege s1uéiesL Rate of catabolw
13m 111? be studie: my 1he add11ion of suitable radioactive
me1abolitas 10 tissue preparations such as describedn

11:41ter111$, equipmént amd 1aWiLjLLA.
The Cantracxor will make "vailable all necessary la.bnratory
and work.space, and equipment and facilities an hand, including
‘1ha Warburg B'snroft respiratian apparatus, automatiu 11%”11.1
callector, an:mal carasg radioactivitv assay maulwment, and

- analy1ica1 1nerumaTLsL

cifintifiia 9ersan1a]u G (I:

in Lani1ion to1;he P:och1 Leader the key personnel work1ng
an the proje611e111nclude T. W Skerwood, FL H1 Smith, and
N5 Unéerwooufi ant} the 1011011nr as advisers: G. Ha wise,
EL11L Lucass £36131 K. Becko‘ ' ‘

FGGLT a Period: Guly lg lfifil m June 309 1952

1L Th1 Gantraator will fUIfiiGh 81113 confir15u.1ion to Lhe 9103est:

{1} Galafliaa 11 staff memberfifi including the Traject Leader,
and ether pfirscmnel engaged in the wek axcapt as pro»
v1ded‘1n'b {1) belawo

121 fiss of 111an
men.1anc 1101
such @qui 1@ arm materia33 'as are needed fer the
projeét in addth1.1c Lhe Gaverflmentfis cantribution
under b.‘belqu

cry and wmrk spade and materials, equip~
i
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1 tieas a: de$cribed 1n lL'bu above, anfi11+
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(5) ~mmp11 .. , ~ . ' * N 559100
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APPENDIX “B” ,

GENERAL PROVISIONS

1. Patents
a. Whenever any patentable invention or discovery is made or conceived by the Contractor or its
employees in the course of any of the work under this contract, the Contractor shall furnish the
Commission with complete information thereon; and the Commission shall have the sole power to
determine whether or not and where a patent application shall be filed, and to determine the dis-
position of the title to and rights under any application or patent that may result. The judgement
of the Commission on these matters shall be accepted as final; and the Contractor, for itself and
for its employees, agrees that the inventor or inventors will execute all documents and do all
things necessary or proper to carry out the judgment of the Commission.

b. No claim for pecuniary award under the provisions of the Atomic Energy Act of 1946 shall be
asserted by the Contractor or its employees with respect to any invention or discovery made or
conceived in the course of any of the work under this contract.

c. Except as otherwise authorized in writing by the Commission, the Contractor will obtain patent
agreements to effectuate the purposes of paragraphs a. and b. of this Article from all persons who
perform any part of the work under this contract, except clerical and manual labor personnel who
will not have access to technical data.

d. Except as otherwise authorized in writing by the Commission, the Contractor will insert in all
subcontracts provisions making paragraphs a., b., and c. of this Article applicable to the subcon-
tractor and its employees.

2. Publications. The Contractor shall have full freedom of publication of the results of the research
under this contract and the Contractor is urged to disseminate the results of the work through custom-
ary scientific publication channels, except that “restricted data” as defined in the Atomic Energy
Act of 1946 shall be governed by the provisions of Paragraph 3 of this Appendix “B”. All publica-
tions shall include a reference that the results were developed under a Commission sponsored project.

3. Disclosure of Information.
a. It is understood that the work under this contract will not involve restricted data and the Con-
tractor will perform such work as unclassified work. However, if in the course of such work any
discoveries are made or any data used or developed that constitute restricted data, the Contractor
shall promptly inform the Commission and shall classify and safeguard all discoveries and data
in accordance with the requirements of the Commission. Washed-WW

‘ — ..a ~- . - n -<-
”striated—data. The Contractor agrees that it will not permit any individual to have access to
restricted data until the Federal Bureau of Investigation shall have made an investigation and
report to the Commission of the character, associations and loyalty of such individual and the
Commission shall have determined that permitting such person to have access to restricted data
will not endanger the common defense or security. If doubt exists as to whether any discovery or
data developed constitute restricted data, prior to the release of these data and before permitting
any individual who has not received clearance from the Commission to have access to such data,
the Contractor shall seek guidance from the Commission. Furthermore, the Commission reserves
the right to require the classification of work whenever in its opinion restricted data are involved.



b. The continuation by the Contractor of work found to involve restricted data will be subject to
mutual agreement of the Commission and the Contractor and shall be covered by a modification
of this agreement. The phrase “restricted data” as defined in the Atomic Energy Act of 1946
and employed in this section shall mean “all data concerning the manufacture or utilization of
atomic weapons, the production of fissionable material, or the use of fissionable material in the
production of power, but shall not include any data which the Commission from time to time
determines may be published without adversely affecting the common defense and security”.

4. Disputes. Except as otherwise specifically provided in this contract, all disputes which may
arise under this contract and which are not disposed of by mutual agreement shall be decided by a
representative of the Commission duly authorized to supervise and administer performance under this
contract, who shall reduce his decision to writing and cause a copy thereof to be mailed to the Con-
tractor; said decision shall be final and conclusive, subject to the provisions of the sentence next
following. Within thirty (30) days from the date of such mailing, the Contractor may appeal in
writing to the Commission, whose written decision thereon, or that of its duly authorized representa-
tive, representatives, or board, not including the representative mentioned in the preceding sentence,
shall be final and conclusive. Pending decision of a dispute hereunder, the Contractor shall proceed
with the performance of its undertakings under this contract.

5. Safety and Accident Prevention - Inspections. The Contractor will comply with health and safety
regulations of the Commission required for work of this nature, and permit the Commission and its
designees to inspect the work conducted under this agreement.

6. Officials not to Benefit. No member of or Delegate to Congress, or Resident Commissioner shall
be admitted to any share or part of this contract or to any benefit that may arise therefrom, but this
provision shall not be construed to extend to this contract if made with a corporation for its general
benefit.

7. Anti-Discrimination. The Contractor, in performing the work required by this contract, shall not
discriminate against any employee or applicant for employment because of race, creed, color, or
national origin.

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

9. Termination.
a. The Commission may at any time upon 120 days written notice terminate this contract in whole
or in part.
b. ln'the event of termination pursuant to subsection a., the Contractor will be reimbursed for the
cost of the contract work already performed, together with reasonable costs of termination less
the amount of all payments theretofore made. If the total payments theretofore made to the Con-
tractor exceed the amount to which it is entitled hereunder, the Contractor shall promptly remit
the amount of any such excess to the Government.

'- w't-HOUI' Law; No laborer or mechanic doing any part of the work contemplated by this co
in the employ o - - ontractor or any subcontractor. contracting for any part of sai contemplated,
shall be required or permitte : A ork more than eight (8) hours in an a endar day upon such
work at the site thereof, except upon t e n - a ' 'on that a nsation is paid to such laborer or
mechanic in accordance with the provisio = 1s 1'. : The wages of every laborer and mechanic
employed by the Contractor - . v sucontractor engaged in the per . -‘ cc of this contract shall be
computed on a u- ' nay rate of eight (8) hours per day and [work in excess 0 e1 3 hours per day
i - - 1 ted only upon the condition that every such laborer and mechanic shall be compensa - . -



hours worked in excess of eight (8) hours per day at not less than one and one—half (1%») times - :
basic r . ay. For each violation of the requirements of this Article a penalty of ' l0 lars
($5.00) shall be im Him the Contractor for each laborer or mechanic r - ery calendar day in
which such employee is requir- . e uermitted to labor more t . - ‘; t (8) hours upon said work with-
out receiving compensation computed in a ~e nan - ' it this Article, and all penalties thus imposed
shall be withheld for the use and ben ' o ' t e Gove ~- ~ t; provided, that this stipulation shall be
subject in all respects t - xceptions and provisions of U. . .e'ne Title 40, Sections 321, 324,
325, and 326 ’ - mg to hours of labor, as modified by the provisions 0 k - '- u 303 of Public Act
k e 3 , 76th Congress, approved September 9, 1940, relating to compensation for ove '

11. Definitions. As used in this contract the terms “United States Atomic Energy Commission”,
- “Atomic Energy Commission” and “Commission” shall mean the United States Atomic Energy Com-
mission or its duly authorized representative or representatives.

12. Fellowships. It is understood by the Contractor that none of the funds supplied by the Com-
mission under this contract shall be used in any way to pay the stipend of any appointment for which
commensurate services are not rendered under this contract; nor shall any of the funds be used to
confer a fellowship, or to pay any part of the stipend of a fellowship, of any kind.



APPENDIX “C”

DISTRIBUTION AND SCHEDULING OF REPORTS
FOR DIRECT AEC RESEARCH CONTRACTS

Date Copies and Distribution Remarks

CONTRACTOR
REPORTS

1. Progress On one of Following: (2) Appropriate Washington , To be received on date
March 15 Division (See note) " ' listed which is nearest
June 15 l ' - to end of nine month
Sept. 15 (2) Oak Ridge Operations period from effective
Dec. 15 _ Office (See note) date of contract and

mayW!” m that rm am
2. Summary 1. On completion of Prepared as a part of contract negotia- 1. Distribution by Oak

200 words on contract negotiation tion‘s Ridge Operations Office
scope and ' with Contract copies
purpose 2. With progress (2) Same as Progress Reports . 2. Revised Summary to

reports be included as part of
Progress Report

3. Manuscripts As available (1) Patent Branch, Washington
(1) Technical Library, Washington
(1) Appropriate Washington Division
(1) Oak Ridge Operations Office

4. Reprints As available (2) Appropriate Washington Division
(2) Technical Information Branch, Washington
(1) Oak Ridge Operations Office

5. Complete On Contract (1) Same Manuscripts prepared for
Scientific Termination (1) as publication may in some
Report (1) for ' cases take the place of

(1) manuscripts this report

6. Brief Reports ‘ As desired by (1) Appropriate Washington Office Covering significant
investigator (1) Oak Ridge Operations Office results or developments.



NOTE: Full Addresses as follows:

Washington Offices: Oak Ridge Operations Office 1

Atomic Energy Commission Atomic Energy Commission
(Add name of Division or Branch) Office of Research and Medicine
1901 Constitution Avenue, N. W. Post Office Box E
Washington, D. C. Oak Ridge, Tennessee

The appropriate Washington Divisions are:

Division of Biology and Medicine - for contracts in Biology and Medicine.

Division of Research - for contracts in physical research.

AEC, Oak Ridge, Tenn.-l-24-50—2000-A5369
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gflnifiersflg nf firefly Glarnlina
gRaleigh

October 19, 1951
PHYSICS DEPARTMENT

Professor George H. hiss
304 Polk
Campus

Dear Professor Wise:

I have observed the second rehearsal of Dr. Tove's experiment involving
radioactive copper. .This cold run went very much better than the first one.
There are two recommendations which I make before final approval; namely;
(1) the general principle that no more radioactivity be kept out should be adhered
to more carefully, (2) a Lucite or similar shield should be mounted on the syringes
used for injection to provide protection to the hands of the operators.

Sincerely yours,

WW
Newton Underwood
Radiological Safety Officer

NU:mm

CC: Dr. Samuel B. Tove
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eamtraet H9. Afih(hflw1)m132h ,
(flarth Garaliaa Stat» callagu)
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July 2., 1951 .- Jam 30, 1952

This Tibia I desaribaa fiha grajaat and budget agraed upan bebwaan tha
Gammiasian and the Gantraatar far th§ iaitiallperiad af perfarmaane.

Tha projaat will attampm to detarmine thfi affact af tha
campaaition a: the diat an lipid» mgtabcliam. The ggnaral
abjeative$_arex '

(l) #9 datermina whfithar the rate 9? eithar aynthasis er
aatabaliam sf ratfiy aaids, eholeatarwl ané phamphaw
lipidaa is affaataé‘by a dafiuianey at one or mcra of
the following dietary eaaantials: linaleic acid,.
Martin, pantathenic Mid, pyridoflme and amine.

(2) ta fietermine the mgchaniam by waich lipiée metfibaliam
is altaraé by a defiflianay 0f the afaramantianed
factars, should afly’MRtaleifl changea baaoma apparent.

(3) ts explore intarrelationshiys bfitwaen thaae diatafiy
esaentials which apyear ta be invalved in ligids
WMbQIifima

The gfinaral ?roaadura ta bg fellawed'in thy prajeat invclvaa
faeding t0 rafis a pnrifiad diet deficient in nae or mare of
tha faatars ta be atuéiad. Wham charagtaristic def ,‘ency
aymptmmz appaar,'fiha animals will be iajeetafl with c ‘ labalad
aaa‘bata (garbaxyl laMlacl) . War a. suitable pezriad, m m
dfiterminad by pilot investigations, tha rats will ha aaari»
fined and the liver and aaraasa fat ramavad by salvent ax—
traetion. The phosphelipidea will be aeyarated by acetena
preaipitatian and the ramaining fat gapenifiad. Qhelsatarol
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fit
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wall b9 separafiad by digitanin prmaipitatian, aad the
unaaturatad ratfiy aaida ramavad‘hy braminatinnn 1he
flaturateé fatty ,eifia 3111 ha auparatad by ahramatagrapfiy;
Thfi amnuah at in aaah a! the iamlated Gawawwia; will
ha eaunfiad.’ fhis will give a msasnru er the ratfi at
ayntheaia a! thaaa mfitabaliteafi In addifiiun the rate at
aynthaaia af fatty aaida, phasghalip&das ané ahalasterwl
will ha atuflifidlgayz$§;§,_ fiaaue aliaas and uashad tigsua
hamaganataa will ha useé in thwafi atudiea. Rate af eatabal~
1am will he atudieé by @ha addihian 9f anatable radiaaativu
matabalitfia ta tiaaun preparatiana auah as dwaaribed.

ihe fiaatraatar will makfi availabla all naeaaaaay 1abnratany
and mark fipaafi, and eqaigmanx anfi faeilitias an hand, ianiuding
tha fiarhurg Earnraft raapinatima apparatus, aubamatia fraefiian
anllgatmr, animal aagas, radiaaativifiy,aaaay‘aquipmenb, and
analytisal inatrumanta.

In additian ta thg Prajaat Laader aha kuy peraannel working
an thg projaet will innlnde F. W. Sharwo¢d, F. E; smith, mad
H; Uhdarwoad, and tha fallawiag as advisara: G‘ 8. Wise,
Ha In: WEE; 313$ 66 Kt Beak: ‘

Jaly‘l, 1951w* Jana 36, 1953

The Gontraater will furnish aa its cantributien ta the prejaat:

(1) Salaries mf ataff mamberfi, ineluéing the Praject Laadur,
and athar parscnnel angaged in tha wark axnept as pre*
vifiad in b (l) balfiw¢

(2) ‘Bao ef labaratary anfi wuwk spaee and,m&tarials, aguipw
meat and faailitieg as deaeribad in l. b“ abave, ané
aaah aquigmant anfl materiala as ara naadafi far tha
pwmsaat in additian ta the Gavarnmfint’a aentributimn
undar b; balaw.

(3) All alarieal, afigimietratiVE and avarhaad aogta.
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UNITED STATES
ATOMIC ENERGY COMMISSION

RM:AMC
oak Ridge? Tennessee

i. am

Subject: RENEWAL OF CONTRACTS NO. ,. ..
I. ,. “ ‘ semenmega

pie-vi mm,

' ngol‘jencfi' contractsare due to expire this fiscal year,
and suggest that if you plan to request renewal, your proposal be
forwarded as soon as possible. This will permit the proper evaluation
of research proposals submitted to the Atomic Energy Commission for
consideration, and will avoid a rush toward the end of the fiscal year.

The following instructions may be helpful in preparing your proposal
for consideration by the Commission:

1. A current statement of the expenditures incurred under the contract 3
and an estimate of the obligations to be incurred during the remainder
of the contract period Should be submitted, together with the pro-
posed program_and budget for the succeeding year.

2. The progress report which is required at the end of nine months from
the effective date of the contract may be submitted with the request
for renewal, if you desire.

3. When your proposal is prepared, the following distribution should be
made:

For contracts in the Physical Sciences:

1 original and 1 carbon copy to: U.S. Atomic Energy Commission
. 'Division of Research

1901 Constitution Avenue, NJW.
washington 25, D.C.

2 carbon copies to: U.S. Atomic Energy Commission
Office of Research and Medicine
P.0. Box E
Oak Ridge, Tennessee

M



For

1

2

contracts in Biology and Medicines

original and 1 carbon copy to: U.S. Atomic Energy Commission
Division of Biology and medicine

‘ 1901 Constitution Avenue, N;W.
washington 25, DoCo

carbon copies to: UoS. Atomic Energy Commission
office of’Research and medicine
P. O. Box E
Oak Ridge, Tennessee

In the event you wish to discuss this matterg please do not hesitate to
call upon us. '

Very truly yourss

Kenneth Kasschau
Acting Director
affice of Research and Hodicine

Corleyzvh

cc: fir.
Er.
fire
fir»
Hr.
fl?-
Hrs
fir.

£5.85. flail, gage 3&4 wuflfifi

C. B» Van fllfifiyfly Karlie at“: afllufifl

330 E. (3mm; £41933. 5%” aflmw
me £3. fi‘iiflfityy Jr” $3.43. fit" “any
MM“ Po m1”; mm 33%: fiollm
$4: 3* TM”; “was 3th Whfifi

V



Egngg-lgg APPLICATION FOR RADIOISOTOPE PROCUREMENT
B. B. No. 38-R027.1. FOLLOW ATTACHED INSTRUCTIONS LEAVE BLANK
TO: U. S. ATOMIC ENERGY COMMISSION, POST OFFICE BOX E. OAK RIDGE, TENNESSEE; ATTENTION: ISOTOPES DIVISION
1. NAME AND ADDRESS OF APPLICANT (Institution, Firm, etc. Follow Instruction No. 2A) 2. DEPARTMENT TO USE ISOTOPEEarth mg] I I 3mm 69]] E g3 (Follow Instruction No. EB)
Rulaigh, EEEEE Earelina Enimal EEEEEEEE

3. NAME AND ADDRESS OF INDIVIDUAL USER (Follow Instruction No. 3A)
Er. E. E. £0va, Eepartmant 0f EEEEEI EEEEEEny, Earth GEEETEEE EEEEE Eellege,

Ralaigh, Earth Caralinu
4. EXPERIENCE OF THE USER (Follow Instruction No. )
PreviouE aEpEriEEnt with GE GE rabbits EEEilar Ea EEE EEE ErEEEEEd EEpErEEEEt.
Partiaipaflt in 15th EIEEE Ef EEIEE EsEtEpE EEEEEEQEE eauraa.

RADIOISOTOPE REQUESTED (Follow Instruction No. 4)
5. ISOTOPE (Element and mass number) 6. CHEMICAL FORM 7. QUIgNTITY (Millicuries or irradiated 8. OTHER SPECIFICATIONS, unicuéh GEE irradiatad unit003W (1&3 m) E033
9. ITEM NO. (Ifauy) IN U. S. AEC CATALOG 10. NAME AND ADDRESS OF SUPP IER IF KNOWN29 wk Eidga EatiE TabortEEEE, flak Eiflgs, Tsunamsaa

STATEMENT OF USE (Follow Instruction N0. 5)
II. STATE PROPOSED USE OF RADIOMATERIAL AND GENERAL PLAN OF INVESTIGATION

Egon urrival thE rnflioceppar will bE EiselvEE in acid and EEIEEEE EEing a
magnatia stirrar. EEEEEEEEEEEIE EOE mg EE EEpEEr {#53 EE) will be admi.iEterEd
to each pig By fiithfif injaation Er fEadiEg. Six EigE EEEEEzi in the Entritian barn
will EE EEEd. EEriodiE ETEEE EEEEIEE firEE EEEE Ef tEE aniEEIE E111 be takam and
EEEEEEE until tEe raEiflacEivity 15 H9 lungEr EEEEEEEEIE. FEcal and uriEE EEEEIEE
will fllfifl EE EEEEEEE fur radioagtivity, aftar Eat EEEEEE.

12. WILL THE RADIOISOTOPE BE USED IN HUMAN BEINGS? (Follow Instruction No. 6A) fifi CIRCLE YOUR ANSWER YES
13. A. HUMAN DOSAGE B. NUMBER OF DOSES c.NUMBER AND TYPE OF PATIENTS D. COMPOUND ADMINIS— E. SAMPLE TO BE TAKEN FOR(In millicuries per patient) (Per patient) TERED MEASUREMENT

14. APPROVAL OF THE USER’S LOCAL ISOTOPE COMMITTEE (Follow Instruction No. 6B)“THE LOCAL ISOTOPE COMMITTEE APPROVES THE HUMAN USE AS INDICATED IN ITEMS “—13."
(Signature of Chairman, Local Isotope Committee)

15. WILL THE RADIOISOTOPE BE USED IN LOWER ANIMALS? .333“ CIRCLE YOUR ANSWER 69 NO

16. IS A COMPLETED FORM AEC—313A A PART OF THIS APPLICATION? (Follow Instruction No. 7) CIRCLE YOUR ANSWER . YES NO
I7. MAY THE ISOTOPES DIVISION RELEASE GENERAL INFORMATION REGARDING MATERIAL USED AND PURPOSE?(If your answer is “No,” please state your reason here)

CIRCLE YOUR ANSWER YES NO

READ THE TERMS AND CONDITIONS ON THE BACK OF THIS SHEET AND SIGN THE CERTIFICATE
THAT FOLLOWS—AN UNSIGNED APPLICATION CANNOT BE CONSIDERED 16—57264—4



In consideration of the issuance of an authorization from the Commis-sion to enable the applicant to procure or obtain the radioisotopes orirradiation service requested hereon, the applicant agrees that:
1. Radioisotopes purchased or acquired from the Commission or adistributor are shipped f. o. b. the laboratory, plant, facility, orCommission office handling the transaction, at prices and servicefees as fixed by the Commission, and title to said materials, ifsame are not already owned by the applicant, shall pass to theapplicant when the materials are delivered to the carrier. Whenshipment of the materials requires the use of returnable Govern-ment-owned containers, title to such containers shall remain inthe Government and a deposit to insure return of the containerswill be made if required. The applicant will keep the containersin good condition, will not use them for any materials other thanthe materials shipped therein, and will return them to point ofshipment, transportation prepaid, within 21 days of date ofshipment.
2. Neither the Government, the Commission, nor any distributorwill be responsible for:

(a) any damage to, destruction to, loss of, or changes in physicalor chemical properties of materials of any kind accepted for aservice irradiation, either as a result of, or in the process of,the irradiation or while said materials are in the possession ofthe Commission or a distributor;
(b) any injury to persons or other living things or for damage toproperty caused by handling, shipment, use (including usebased on any statement of quality or quantity), storage,transfer, disposal, or reshipment of, or other act or failure toact in connection with any materials purchased or acquiredfrom the Commission or a distributor, or procured from anysource upon the Commission’s approval, it being expressly

TERMS AND CONDITIONS
the usual Commission or distributor disposal proceduresfor radioactive materials;

(5) to be tested or analyzed and retained by the Commission or adistributor, such materials may, unless otherwise stated in therequest for service irradiation, be disposed of in accordancewith the usual Commission or distributor disposal proceduresfor radioactive materials.
It is expressly agreed that if any irradiated materials covered by(a) or (b) above must be retained by the Commission or a dis—tributor in order to protect health and minimize other hazards tolife or property, the applicant will pay all storage and maintenancecharges connected therewith, and if any irradiated materialsbelonging to the applicant are disposed of under the provisions ofthis paragraph, the applicant shall have no claim for the value orreplacement of said materials.

. The Commission shall have the right to publish and use any infor-mation or knowledge acquired as a result of the irradiation ofmaterials furnished by the applicant, including results of tests andanalyses made for the applicant in connection with any suchirradiated materials.

. The right to revoke or cancel, with or without cause, arrangementsfor or agreements for the purchase or acquisition of any radioiso-topes from a distributor, including arrangements or agreementsfor service irradiations, is reserved to the Commission. In theevent the Commission revokes or cancels any arrangement oragreement for a service irradiation, the Government, the Commis-sion, and the distributor shall be discharged of all obligationsthereunder by return to the applicant of an amount of nonirra-diated material of like kind, quality, and quantity as the materialaccepted for irradiation.
agreed that, as between the Commission, the supplying dis- 8. Title to and possession of all radioisotopes purchased or acquiredtributor, and the applicant, the applicant assumes complete from the Commissmn or from a distributor, or from any source‘ on
responsibility and liability for any such injury or damage the authorization or approval of. the CommiSSion,_remain subjectoccurring: Provided, however, That if such injury or damage to the CommiSSion s statutory rig/9t to recall“ Title to any ma-
is caused solely by the negligent packing of the Commission terials recalled by the-Commissmn shall vest. ”.1 the Commissmnor a distributor this assumption of liability shall not apply. Wlth the exerCise 0f “1,15 fight: and the Commissmn may enter andtake possesswn of said materials any time after notice is given3. Neither the Government, the Commission, nor any distributor that the materials are being recalled: Provided, That if requested,makes any warranty or other representation that (a) materials the applicant, at his expense, will make shipment of the recalledaccepted for a service irradiation will not be destroyed, damaged, materials to a destination designated by the Commission.or otherwise altered in physical or chemical properties in the . . . .process of irradiation, and (b) radioisotopes (1) will not result 9- The applicant agrees to indemnify the GPVCanent’ the Commis-in injury or damage when used for the purposes approved by the 8mm, their officers, agents, contractors, distributors, servants, andCommission, (2) will accomplish the results for which they are employees against liability, including costs and expenses incurred,requested and approved by the Commission, (3) are safe for any for infringementpf any Letters Patent occurring in the course of

other use, or (4) are of a particular quality or quantity. When any serVice irradiation, test, or 30.313315 performed for ‘the hPPh-procuring radioisotopes from the Commission or a distributor the C31}? 135’, the Commissmn 01‘ Its distributors, or occurring 1‘} theapplicant agrees to report promptly whether the amount received Utlhzfiltlon by the applicant 0f any rZ‘LdIOISOtOPeS 0f irradiatedrepresents the amount paid for, in order that discrepancies may be materials.
adjusted. 10. The applicant will furnish to the Isotopes Division six_ copies

4. Neither the Government, the Commission, nor any distributor 0f. each article published 0h ‘the results 0f h1_5 investigationsshall be responsible, irrespective of cause, for the failure of the usmg faleISOtOPCS 0f lffafllhtloh SCIVICCS, 01' W111 upon requestCommission, and distributor, or other transferor to (a) deliver furnish t9 the ISOtOPCS DIVISIOH a report 0f the 165111“ Of his‘ radioisotopes at specified times, or (b) deliver radioisotopes of investigations.
Speflfied quality. 11. Any radioisotopes received as a consequence of this application5. When materials supplied for a service irradiation are: W111 be dealt With in accordance With all IPSI'IUCIIOIIS, recommen-. . . . dations, or standards issued by the CommiSSion for the safe use,(a) from an applicant not authorized to possess or use radioiso- handling, or disposal of radioactive materials.ropes, the Commissmn or the distributor shall have the rightto retain possession and control of the irradiated materials 12. All purchase orders and agreements for procuring radioisotopesthroughout the period of measurable activity of such ma- are subject to the terms and conditions hereof and any contraryterials, and unless otherwise stated in the request for service conditions of sale or transfer contained in such purchase orders orirradiation, may dispose of such materials in accordance with agreements will not apply.

CERTIFICATE
The applicant and any official executing this application in behalf of the applicant certify that the information stated herein is true and correct,that this application is made under and in conformity with Code of Federal Regulations, Title 10, Atomic Energy, Part 30, Radioisotope Dis-tribution, and agree that this application and any materials procured pursuant thereto are subject to the terms and conditions on this page.

(Title)
WARNING

18 U. S. C., Sec. 1001; act of June 25, 1948; 62 Stat. 749; makes it a criminal offense to make a willfully false statement or representation toany department or agency of the United States as to any matter Within its jurisdiction.

are--__.g_..r_._-_....m-._._._....__-_,4P-.—-7-..—_*__.._fi..‘
16~57264—4



February 20, 1952

TO THE FACULTY or STATE COLLEGE:

Under the terms of an agreement reached between North Carolina State College
and representatives of the Atomic Energy Commission, State College has agreed to
accept the responsibility for distribution of radioisotopes to qualified staff
members who have adequate facilities, and for requiring that accepted safety '
precautions in the use of radioisotopes be observedg flhe commission, in turn,
has agreed to remove all restrictions in prior approval procedures, etc., on the
purchase of isotopes by State College faculty, except on those intended for
use in experiments involving human beings and those involving widespread field
or soil application.

In order for State College to discharge its responsibility under this
agreement, I have appointed a Radioisotope Committee, consisting of:

D. B. Anderson
C. G. Brennecke
N. S. Hall
F. H. Smith
NewtonpUnderwood
Clifford K. Beck, Charman l

I have asked this Committee to devise procedures by which our obligations
can be fulfilled. The bulletin attached hereto defines these procedures, the
responsibility and function of the Radioisotope Committee, the procedures by
which radioisotopes may now be procured by faculty members of State College,
and the regulations governing use of these isotopes on our campus.

Your observance of these procedures is requested and your cooperation in
this matter is appreciated.

Sincerely yours,

(Signed) J. W} Harrelson
Chancellor
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PROCEDURE FOR OBTAINILG RADIOISOTOPES

Am

REGULATIONS REGARDING USAGE OF RADIOISOTOPES

AT

METH CARCELINA STATE COLLFBE

Issued By

RADIOISOTOPE COMHTTEE

D. B. Anderson
C. G. Brenneoke
N! S. Hall
F0 Ho Smith
Newton Underwood
Clifford K. Beck, Chairman

August 6 , 1951



PROCEDURE FOR OBTAINING RADIOISOIOPES

REGULATIONS REGARDING USAGE 0F RADIOISOI‘OPES
AT

NORTH CAROLINA STATE COLLEGE

Introduction

‘ For several years, the Atomic Energy Commission has made available to quali-
fied individuals a variety of radioisotope for rasca31h purposes. Numerous ship-
ments have been received by State College Staff Mbmbersa In the past, radioiso-
topes have been obtained by a three-step procedure:

1, The individual requested authorization of the A. E. C. to purchase a
specified radioisotope for a specified purpose.

2. The A.'E. C. ascertained, by information furnished by the requester on
standard forms, that the person requesting the radioisotope was competent to
handle the desired radioisotope, then issued permission for the isotope to be
purchased.

5. A purchase order, accompanied by the A. E. 0. approved permit, was issued
for the procurement of the radioisotope.

By this procedure, the A. E. C. was responsible for ascertaining that the
person requesting the radioisotope.was competent to handle it in the proposed
experiments,without endangering this own safety or that of others, and also was
responsible for approving or disapproving the proposed experiments from the
standpoint'of their potential hazards to the safety of personnel, to area con-
tamination, to good public relations in the community, etc.

The A; E. C. has devised a newsysten‘0 by which the responsibilities described
above have been transferred to State College when radioisotopes are used by
college staff members.

Under the new system, when an individual desires to procure a radioisotope,
the college itself must ascertain:

1. That the individual is competent to handle safely the radioisotope
desired,

2. That adequate equipment and facilities are available for safe conduct
of the proposed experiments.

5. That the preposed experiments will not involve excessive potential
hazard to community welfare, to wide area oontamination—uwhether harmful or not,
and to good public relations. “

This general agreement does not cover two categories of uses; (1) Human
experimentations, and (2) Emperimentation involving widespread distribution of '
radioisotoPes; for example, in fields or soils. For experiments of these types,
each proposed usage must be separately approved by the A. Eq 0.

When the College has satisfied itself on those points, the desired radio-
isotope may be purchased directly, without outside approval.
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Assignment of Responsibility

3 After'extensive consultation with the A. E. C., a formal commitment by State
College has been made to accept the reSponsibilities described above. A Pro-
Eedure has been established and a functioning committee appointed through which
these responsibilities within the College can be carried out. The procedure
has been formally approved by both Chancellor Harrelson and the A. E. C. representag
tive; and the Radioisotope Committee and the Raeiological Safety Officer have
been directed to function as described below.

procedure for Procurement of deioiootopes

The following procedure for procuring radioisotopes has been established:

1, Three copies of "Request for Radioisotopesg" Foam RICfil (sample attached
hereto), completely filled out” are sent to the Chairman of the Radioisotope
Committee, along with a completed Purchase Requisition for the desired materialdl

(a) The original of the Request is returned to the requester, wit
the action of the RadioisotOpe Committee indicated. * i’

(b) The first carbon is placed in the Radioisotope Committee's files.
(c) The second carbon is sent to the Radiological Safety officer (R80).
(d) The purchase requisition, if approved, is sent directly to the Purchasfi

ing Department,

The Purchasing Department has been directed to make no procurement of
padioisotopes unless prior approval of the Radioisotope Committee has been given.

RESPONSIBILITIES REGARDING USE OF RADIOISOTOPES

an The Radioactive Isotope Committee

1. As inditated above, the Radioisotope Committee of State College must ap.
prove the proposed usage of any radioactive isotope before that isotope may be
procured.

2. After a radioactive isotope is obtained, any proposed extension or
alteration of its use beyond that previously approved must also be approved
pr disapproved by the Radioisotope Committee.

NOTE: The approval or disapproval of proposed isotope usage is based eolely
on the three criteria: Safety of personnel, area contamination,
public gooddwill, and is in no way related to judgment of the
scientific merit, feasibility or adequacy of the proposed experiments;

3. It is the responsibility or the Committee to require adherence to es—tablished practices and safe procedures in any manipulations involving radio-isotopes on the campus. The committee shall demand the cessation of any radio~isotope project in Which unsafe practices are discovered, and the project maynot continue until the Committee is satisfied with the safety practices adopted.
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4. The Canmittee must receive periodic reports from the Radiological Safety
Officer and must investigate promptly any; radioisotope manipulations reported by
the R.So0o to be unsafe.

5. The Committee must maintain records of the matters considered and the
decisions reached.

3. The Radiological Safety Officer (R80)

1. Shall be a member of the Radioisotope Committee of the college.

2. Shall decide with the Committee what inspection, monitoring, spot
checking and other investigation of the use of radioisotopes on
the campus should be made, shall be responsible for making these
investigations, and shall report at periodic intervals to the
committee the results of such investigations.

3. May investigate the use and method of handling of any radioisotope on
the campus at any time.

4. must report at once to the committee, or to the chairman, if the
committee is not in session, any unsafe conditions or practices
observed in the use of isotopes on the campus.

5. May-demand cessation of any project pending subsequent action of the
committee, if grossly unsafe conditions or practices are observed.

6. MHst keep adequate records on observations, inspections, and inves—
tigations of the use of radioisotopes on the campus.

7. Shall have reported to him as promptly as possible any accident or
spill of radioisotopes on the campus.

C. Individual User of Radioisotopes

1. Must furnish information requested by the Committee and by the RoShO.,
both at the time of original approval and at any subsequent time requested,
regarding the proposed usage of isotopes and the procedures expected to be used.
This information, at the time of original approval, shall include a complete
"cold-run" demonstration of the anticipated procedures.

2. must present for Radioisotope Committee approval any new or extended
use of a radioisotope beyond that approved by the Committee when the isotope was
purchased.

3. Must report as promptly as possible to the R. S. 0. any accident inwolving
radioactive isotopes or any inadvertent spill of radioisotope on the campus.

Appendix A, attached hereto, contains a partial list of general principles“by which the Radioisotope Committee will be guided in approving or disapprovingproposed uses of Radioisotopes.



* REQUEST. FOR RADiOISOTOPE

.. Date 3.. ,... .

t _ ..Nanleg. m. .. .. .

Date:

""1"31459éitionié'office:- -'- '--mb:--

Phone:

.um ., .. . -'.,umg... . .. ,..._,., “4...“. (.nn “414.“. M” .. .4

~(<3) Outline of Experimental Procedure

Radioisotope Desired;

’(a) Active element (name and mass)

(b) Chemical form

.(c), .AmOunt. of radioactivity...“ '

(d) Types vandmenengey-.oflra-diation -- - ., ' - --

(e) Half. life..,.. .. ......

Anticipated Usage;

(0.) Objective of the experiments

:(b) .Role,_ of the radiois’otope.‘ ‘

'Wfl'974‘“aE;'%$



1‘... n». w..-,- -

Experience in Experiments with Radioisotopes (Reference may be made to prior
application, with date cited.)

(a) Previous experiments at state College-

.(b) Radioisotope training
; 1-51.; v ....

. Jv-d”-1.,‘l-.l'-w‘li+¢l‘,flnln‘ ..., h ~ . . . .

-.- ...n'
Special Equipment Ayailable (Reference may be made to prior application, with date

a H, 'cited.)
Hoods _ _ _.,‘11.,......... l- ,...- . ’-\Iv"‘ -. m... m». m. -- ,. . . ’

shielding m V 5
Remote manipulators

Survey Meters mmw~ __w

Radioactivity measuring instruments . p ;;;;S n»~35w5 ”v “1V7~~ 1m-".MHHWMM wh~~n~~-awmw~~ ‘ it

Other _ . ‘ _Lfi

Reportof Radiological SafetyOfilcer‘ w i f

.. ...., r- “ """ "“ ’ M l. V A J A L d ‘ i “:5

Action of Radioisotope Committee ii" "3 i

a” u-‘Iu-n-«wbd .‘44— .-~ ~ -' " " " ”" u ”1 W N. L”-

,_ ......” I...“ .u . _ . . ”......u,‘ m n---

... .... . .. A .. 7. .w ~....,.---..i.- , . ..... w. ,. .. ...,u. . ..... ..Rddi‘biasnofiop‘e ‘C' Chis-tuit- ée

. .g 50-... .. Annanw --"-



.v V Appendix A

August 3, 1952

Generally Accepted Techniques and Regulations Involving Radioisotopes

l. Manipulation of radicisotopes in open containers should be done in a hood-

2. ”Work in closed systems outside of a hood should be done with a slightly

negative pressure in the apparatus. ‘Where experimental procedure demands that:

the apparatus function at atmospheric pressure and it will not fit into a hood,

it should be carefully sealed and the existence of an extra hazard should be

recognized.

3. Any system that involves the possibility of an explosion (Such as wet ashing

with acid and perchlorate solution) must be Operated in a hood equipped with safety
glass. i

4. Precautions should be taken against spillage. If Spillage should occur,
evacuate personnel and monitor them, post region of spill and notify R.So0o
5. Label all radioactive containers and post signs indicating radioactive hazard.
Label on containers should identify the chemical compounds, the type of activity,
the date stored, and the quantity of radioactivity.

d. Experiments should be planned and executed so as to involve aslimited an
prea in a building as possible. It is highly desirable that the work be confined
to one room or part of a room except for the counting of specimens.

3. The amount of’radioactivity handled at any one time should be kept to the

minimum value necessary for the given procedure.

8. The disposal of radioactive waste is such a specialized problem that the

individual case needd- to be studies and a definite disposal plan worked out.
Where long lived isotopes are involved, and it is economically feasible the
isotope should be recovered for renuse.



UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON 25. D. C.IN REPLY REFER TO:

BBB: HEP

APR 3 o 7952

Dr. S. B. Tove
North Carolina State College
Raleigh, North Carolina

Dear Dr. Tove:

Your request for renewal of your research contract with the
change in subject and major line of study was presented to the
research committee at a recent meeting. They expressed con-siderable interest in the main line of your investigation andthe metabolism lipid substance using labeled sodium acetate.A slight change was made in the title of the project to indicate'more clearly the reason for ABC support, and it now reads asfollows: "A Study of the Effect of the Diet on Lipid MetabolismUSing C‘Mo "

The project was approved at approxinately'the amount requested,and it is heped that you will be able to make some progress onthis work during the coming year.

You may expect to hear from the Oak Ridge Operations Office
regarding the negotiations of the contract within the near
.future.

Sincerely yours,

(tweed:
Harold H. Plough
Assistant Chief, Biology Branch
Eivision of BiolOgy and hedicine



UNITED STATES
ATOMIC ENERGY COMM!SSION

DC:JN

Oak Ridge, Tennessee
May 26, 1952

North Carolina State College
Raleigh, North Carolina

Attention: Dr. S. B. Tove

Subject: MODIFICATION NO. 1 TC CONTRACT NO. AT-(hO-l)—132h

Gentlemen:

Enclosed, in triplicate, is Modification No. l to the contract
numbered as shown in the subject line above, which incorporates
in a revision to Appendix "A" the program and budget for the
period beginning July 1, 1952 and ending JUne 30, 1953.

If the modification, as submitted, is satisfactory to you it is
requested that you Sign the three copies thereof in the space pro—
vided for the Project Leader and have the modification signed by
the proper official of the College, returning the three copies to
this office. After execution on behalf of the Commission, one duly
executed copy and one conformed copy of the modification will be
returned to you for your retention.

Very truly yours,

R. G. Humphries
Acting Director
Contract Division

Enclosure:
Mod. 1 (in trip.)

Nicholson:jn



NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION 3
PROJECT OUTLINE

Project No. .A.E.C.'.‘-5- .......Date
Submitted
Approved
Revised
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4. Approval of Director

Date. {9/9/ka.............
Director, North Carolina Agric ralExperiment Station

5. Approval of U. S. D. A.

Date .................. t........ .....................................................
Chief, Office of Experiment Stations
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'UNITED STATES
ATOMIC ENERGY COMMISSION

ORzAMC

Oak Ridge, Tennessee
, a

Subject:

we note that the subject contracts are due to expire this fiscal year,and suggest that if you plan to request renewal, your proposal be for—warded as soon as possible. This will permit the proper evaluation ofresearch proposals submitted to the Atomic Energy Commission for con—sideration, and will avoid a rush toward the end of the fiscal year.
The following instructions may be helpful in preparing your proposal forconsideration by the Commission:
1. A current statement of the expenditures incurred under the contractand an estimate of the obligations to be incurred during the re—mainder of the contract period should be submitted, together withthe proposed program and budget for the succeeding year.
2. The proposal should contain a statement of acceptance, signed by anofficial of the institution.

3. The progress report which is required.at the end of nine months fromthe effective date of the contract may be submitted with the requestfor renewal, if you desire.

h. When your proposal is prepared, the following distribution should bemade: '
For contracts in the Physical Sciences:

1 original and 1 carbon copy to: U. 8. At, ic Energy Commission
Division \f Research
1901 Constitution Ave., N. W.
washington\25, D. C.

2 carbon copies to: U.S§//gtomip Energy Commission
Re earch & Medicine Division
Post Office Box E
Oak Ridge, Tennessee

chbfiy¥/
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For contracts-in Biology and Medicine:

‘ 1 original and 1 carbon copy to: U. 8. Atomic Energy Commission
Division of Biology & Medicine
1901 Constitution Avenue, N.W.
washingtOn 25, Do C. -

2 carbon copies to: U. S. Atomic Energy Commission
Research & Medicine Division

. Post Office Box E
WV Oak Ridge, Tennessee

In the event you wish to discuss this matter, please do not hesitate to call
upon us.

Very truly yours,

enneth Kasschau
Director
Research and MBdicine Division
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fig xr/éc,UNITED STATES
ATOMIC ENERGY COMMISSION

m REPLY REFER To: WASHINGTON 25, D. c.

BMB:PBP

May 6, 1953

Dr. R. W. Comings, Director
Agriculture Experiment Station
North Carolina State College
Raleigh, North Carolina.

Dear Dr. Cummings :

i want to take this occasion to tell you that I thoroughly
enjoyed my visit to North Carolina. State and the opportunity
to see the fine work that is going on on the Atomic Energy
Gomnission projects there. I hope you will express my
appreciation to the various members of the staff who
were so generous with their time in showing me around
the college and the work they are doing.

Sincerely yours ,

Paul B. Pearson
Chief, Biology Branch
Division of Biology and Medicine



UNITED STATES
ATOMIC ENERGY COMMISSlON

WASHINGTON 25, D. C.IN REPLY REFER TO: ,

BMB: PBP

Dr. S. B. Tove
North Carolina State College
Raleigh, North Carolina

Dear Dr. Tove:

I am glad to inform.you that we have reviewed yourzreqnest for
renewal of'your contract entitled, "A Study of the Effect of the
Diet on Lipid metabolism Using C-lh," and we are recommending to
the Oak Ridge Operations effice that the contract be renewed
for another year. We hope you will be able to make continued
progress on this project.

Yen may expect to hear from the Oak Ridge Operations Office within
the near future regarding negotiations of the contract.

Sincerely yours,

Paul B.Pearson
Chief, Biology Branch
Division of Biology and Medicine

cc: R. W. Cummings, Director of Research
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NORTH CAROLINA STATE COLLEGE

STATEMENT OF RESPONSIBILITIES, PROCEDURES, AND REGULATIONS
GOVERNING USE OF RADIOACTIVITY ON THE CAMPUS

Issued by the

COMMITTEE CE SAFETY AND HEALTH ,‘

For The

NUCLEAR REACTOR AND RADIOISOTOPES

Raleigh, North Carolina

December, 1953
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Section I. INTRODUCTION

For a number of years a Radioisotope Committee on the N. C.
State College Campus has borne the reSponsibility of reviewing
and approving the applications of staff members for radioactive
isotopes issued by the A. E. C. and of insuring that accepted
practices of safety were exercised in the use of these isotopes.
The Chancellor has revised the membership of the Committee,
enlarged the area of its jurisdiction and increased the scope
of its responsibilities.

The Committee is now designated the College Committee on
Safety and Health for the Nuclear Reactor and IsotOpes. It is
the purpose of this statement to describe the reaponsibilities
which have been assigned to the Committee and to outline the
procedures by which it will attempt to discharge these responsi—
bilities.

In establishing the new Safety and Health Committee, the
Chancellor assigned a central responsibility which is to require
in all procedures, uses and disposals of all radioa ctive mater—
ials and sources of ionizing radiations on the campus, that
sufficient attention be paid to safety and precautionary measures
to insure the protection of all personnel, both of the college
and of the public.

In a sense, the Committee cannot discharge this responsi-
bility, for in the final analysis, the ultimate reSponsibility
for safety must rest with the project leasers and the experi—
mental participants.

What the Committee can do, and what it will endeavor to do
is to establish basic standards and safety regulations; adopt
measures to require adequate experience of personnel bearing
project responsibility and adequate equipment and facilities;
maintain a system of inventory and inspection designed to assist
in elimination of unsafe practices; and, by encouragement,
education and constant emphases on attention to safety, endeavor
to instill in campus personnel a conscious, coordinated, and
consistent attention to matters of safety in all procedures
involving use of radioactivity. Beyond this point, in ways an
endless volume of rules would be inadequate to specify, the
final reSponsibility for safety must rest on the project leaders
and on each individual who handles radioactivity and radioactive
materials.

In addition, the Committee is charged to protect the in-~
terests of the College with respect to public reaction and
goodwill in matters involving radiation and radioactive materials,
and further, to promote, by advice and counsel, the use and appli—
cation of radioactive materials and sources of radiation on
the campus.

This statement is concerned with the procedures by which
the central function of the Committee is to be fulfilled. The
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corollary functions in part will also be performed if the
central objective is successfully achieved, and in part will
be realized through attention to individual cases as they arise.

To insure t_at adequate safety measures are incorporated
”n the handling, utilization and diSposal of all radioactive
materials on the campus must be known to the Committee and all
proposed uses of such equipment and materials must be known
to and approved by the Committee in advance of such usage. To
effect this, the Committee will catalogue all radiation sources
and radioactive materials new on the campus. The usage thereof
will be subjected to inspection. In addition, approval must
be obtained from the Committee before any new radioactive
materials or radiation equipment are purchased for use on the
campus.

Approval of any proposed usage of radioactive material or
radiation equipment will be based on the adequacy of safety
measures to be exercised and the consideration of public rela—
tions. Three principal factors will be considered by the
Committee in evaluating the adequacy of the safety risks in a
proposed usage: First, the experience and ability of the appli—
‘ants to cope with the hazards involved in the particular appli~
cation; second, the adequacy of the facilities and equipment
for the proposed usage; and third, the thoroughness and atten—
tion given to safety precautions in the proposed experimental
manipu_ations and disposal procedures.

The Committee will establish basic safety regulations,
maximum routine radiation tolerance levels, and commonly accepted
precautionary measures to serve as the guide to safe operations
in handling radioactive materials on the campus, and it will
require adherence to these general standards, In addition,
the Committee may speci y further regulations to be observed
for certain types of operations and for particular projects.

To assist operating personnel in observing than safety prem
cautions and to satisfy itself that adequate measures of safety
are being practiced, the Committee will employ a Radiological
Safety Officer (R.S.O.) to serve in liaison capacity between
the Committee and the individual projects on the campus.

Where grossly unsafe practices involving use of radioactiv~
ity and radiations, or where practices in violation of established
regulations are observed, the R.S.O. has the authority to re—
quire cessation of the project until a review can be made by
the Committee. If the Committee at any time is not satisfied
with the adequacy of safety practices employed in a project,
it may require cessation of the project until satisfactory
procedures have been adopted.
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Section II. GENERAL RESPONSIBILITIES

These responsibilities refer to the radiological aspects
involved in the use and disposition of radioactive isotopes,
sources emitting ionizing rad ation, fissionable materials, fisw
sion products, irradiation services and any and all materials or
equipment that emit ionizing radiations or particles that are
capable of causing ionization of chemical elements. (Hereafter
referred to as radiation Materials, Equipment, and Services.)
These are defined in Section III with the regulations that per—
tain to each classification. The Committee will review the
regulations to assure that the utility of such radiation materials,
equipment, and services are not unduly impaired.

A. Procurgmgnt: The Committee has the authority to approve
or disapprove the procurement of such Materials, Equipment, and
Services. The procedures of and basis for the approval will be
reviewed to assure that the responsibilities of the Committee
are fulfilled. While it is Within the scope of the Committee‘s
activities to give advice and counsel on intended and new uses
of these materials, equipment, and services, the criteria for
approval must be the radiation and contamination risks and hazards
involved and the methods employed. Application forms for the
approval to procure radiation substances and services are issued
by the Committee. The forms for Materials will carry a serial
number of 1; Equipment, 2 through 4; and Services a serial
number of 5.

B. Supervision of the Usage and Disoosalz The Committee is
responsible for seeing that the usage and disposal of radiation
materials and equipment are in accordance with such safety standm
ards as are recommended by the Bureau of Standards and the
Atomic Energy Commission or its Agencies, or as are established
by the Committee itself. The Committee has the right and privi—
lege to require that the user of any radiation materials, equip-
ment, and services as co*ered in this document, to submit to any
and all examinations as it may deem necessary. Such examinations
must be concerned with the biological aspects of radiology.

C. Surveillance of the Areas Involved in the Usage and Dis~
posal of Radiation Materials,,Eeuipment, and Services: The
Committee establishes procedures for keeping these under as
complete surveillance as are needed to minimize the radiological
risks and hazards to the safety and health of all involved.

D. A Radiological Safetv Office; designated as an Executive
Officer, reSponsible to the Committee, is appointed by the
Administration on the recommendation of the Committee. The
Radiological Safety Officer is responsible for monitoring the
adherence to the regulations of the Committee concerning the
radiological safety and health on College property. He is
authorized to require adherence to all the regulations of the
Committee and in the event of any violation of these regulations,
he shall demand cessation of the manipulation or action if con—
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tinued after it has been brought to the attention of the person
in charge and report such violation to the Chairman of the Com~
mittee.

The Radiological Safety Officer will assist and advise cam»
pus personnel responsible for radioactivitv or radiation project:
on matters of radiological safety so as to assure a minimum of '
delay and inconvenience.

E. Advice and Counsel as to the usage and possibilities of
Tadioactive isotopes, irradiation services and associated sub—
jects is a function of the Committee. Such advice and counsel
is separate from and not in connection with the approval of
procurement, supervision of use and surveillance of radioactive
isotopes, fissiOnable mater:als, etc., and the executive duties
of the Radiological Safety Officer. It is hoped that the re-
quest for advice and counsel will initiate Within the several
departments and sections of the College. This does not pre—
clude the responsibility of the Committee in initiating such
considerations as it deems desirable to promote and accelerate
new and extended uses of these materials, equipment, and services
within the College, with other colle es and outside agencies.
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SGCtion III. REGULATIONS CONCERNING THE PEOCURENENT AND USAGE
OF RADIATION MATERIALS, EQUIPMENT, AND SERVICES.

A. Materials: For the purpose of classification, all
radioactive substances that are used as part of the reaction
or process concerned and essentially change or lose their ori-~
ginal form in the reaction or process will be termed materials.
Examples of such uses are tracer investigations and isotopic
dilution analyses.

1. Application: Application for materials is to be made
on a form provided by the Committee. In this form the appli~
cant will clearly set forth the materials desired, the
quantity, and the intended usage. While this application
does not constitute an affidavit, the Committee will expect
adherence to statements referring to the intended use and
areas involved. The purchase requisition or a loan request
covering the application will carry the Committee authoriza-
tion number and Will be signed by the Chairman of the Com-
mittee. The Purchasing Department will be instructed not
to issue any purchase orders that do not carry a Committee
authorization number and the signature of the Chairman or
his delegated representative.

A copy of all applications will be kept in the files of the
Committee with a replica in the files of the Radiological
Safety Officer.

2. Apprgygl: The Committee as a whole has firal judgment
as to the approval of an application for materials. Approval
by the Committee will be decided by a unanimous vote. In
making their decision9 the Committee is guided by the report
of the Radiological Safety Officer of the College as to the
radiological risks and hazards involved and the procedures
designed to minimize these risks and hazards.

Granting approval to an application in no way precludes
the limitations placed on the College by the Atomic Energy
Commission in their Authorization for the Procurement of
Radioisotopes from the Commission and its authorized sup—
pliers.

This General Authorization does not apply to (a) human
experimentetions and (b) experimentations involving Wide~
spread distribution of Redioisotopes. In these cases,
additional approval must be sought fron the Isotopes Divi-
sion of the Atomic Energy Commission.

3. Responsibility of the Committee: Any alteration of an
approved request beyond its approved usage that may involve
additional radiological risks and hazards must be reviewed
by the Committee at large and treated in the same manner as
a new project. A renewal of an application that involves
no change that alters the radiological risks and hazards
present in the original application may be approved by the
Chairman or his delegate. The judgment as to Whether addi~
tional radiological risks or hazards are involved rests
with the Committee.



The Committee will require adherence to the safe preetiene
set forth in Section IV at all times. Evidence of failure
to comply with these safe practices shall cause the Com—
mittee to demand cessation of all operations and not allow
the project to be renewed until they are assured of com—
pliance with the established safe practices. It will de~
cide with the R. S. 0. what inspection, monitoring, spot
checking, and other investigation of the use of radioiso—
topes on the campus should be made.

4. Responsibility of the Radiological Safety Officer
LE; 8. 0.2; He is responsible for making investigations
as to the use of radioisotopes and reports at periodic inter-~
vals to the Committee the results of such investigations.

He may investigate the use and method of handling of any
isotope on the campus at any time. He will point out to
the investigator any unsafe conditions or practices that
he may observe. In the event that the practices are not
appropriately modified, he may demand cessation of the
project pending subsequent action of the Committee. If
cessation of a project is demanded, the 3.3.0. must report
the incident to the Chairman at once.

He must keep adequate records on observations, inepections,
and investigations of the use of radioisotopes on the cam~
pus. He will investigate any reported accident or spill
of radioisotopes on the campus.

5. Responsibility of the Applicant: He must furnish inform
mation requested by the Committee and by the R.S.O,, both
at the time of original approval and at any subsequent time
requested, regarding the proposed usage of isotopes and the
procedures expected to be used. This information, at the
time of original approval, may include a complete “cold—
run” demonstration of the anticipated procedures.

He must present fer Radioisotope Committee approval any
Change in the use of a radioisotope beyond that approved
by the Committee.

He must report as promptly as possible to the R.S.O. any
accident involving radioactive isotopes or any spill of
radioisotope on the campus.

He is responsible for the adherence to the safe practices
set forth in Section IV.

B. Equipment: Class I: For the purpose of classification,
Equipment Class I is defined as materials or substances which
emit ionizing.radiations or particles which may cause the
ionization of chemical elements and Whose use is dependent upon
this eaission. The equipment may be an integral part of a
process or reaction but, in itself, does not enter into the
reaction and thus does not change in form or composition, other
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than is associated with the emission of the radiation or particle.
This classification is based on intended usage and has no bear~
ing on the expected life of the materials or substances.
Fissionable materials are excluded from this classification and
are entered as Equipment; Class II.

Examples of such equipment are: sources of radiation for
standardizing instruments, gamma sources such as Co 60, alpha
sources P0 210, and neutron sources as Ra-Be or Po-Be.

1. Application: Application is to be made in writing on
the form designated for this purpose by the Committee.
The Applicant in this case will be the department or admin-
istrative section. The application will set forth data per-
taining to the kind of materials and substances, the amount
(radiologically), the intended usage and additional informa«
tion as is required. This application is to be transmitted
to the Chairman of the Committee for presentation to the
Committee as a Whole. The original copy will constitute
part of the Committee's file and a replica shall reside in
the file of the R.S.O.

The purchase requisition or a transfer request pertaining
to the equipment must carry the approval number of the
Committee and the signature of the Chairman or his delegate
before the order will be executed.

2. Approval: he Committee as a Whole has final judgment
as to the approval of an application for Equipment; Class I.
In making their decision, the Committee is guided by the
report of the R.S.O. as to the radiological risks and hazards
involved in the use of such materials and substances.

Granting approval to an application in no way precludes the
limitations imposed upon individuals by the A.E.C. or its
Agencies in purchasing any materials and substances that
would be included as Equipment; Class I.

3. Responsibilitv of the Committee: Prior to approval,
the Committee will classify such Equipment; Class I into
two (2) categories: (a) that equipment needing a relatively
small amount of surveillance and (b) that equipment needing
relatively close surveillance.

If approval is granted, the Committee will stipulate the
type and degree of surveillance that such equipment requires.

It insists that when equipment is in the possession of the
College, an individual be assigned as the responsible per—
son. The Committee must approve the individual to Whom
this responsibility is delegated. If any change in re—
sponsibility occurs, the Committee will keep a record of
the change and reasons thereto. It may require that the
person responsible for equipment keep a log of its usage
and that this log be opened for inspection by the Committee
or its delegate.
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The Committee requires
forms to the safe pract ces set forth in Section IV. In
the event of any violation of these practices, the Com-
mittee shall demand c ssation of the operations.
4. Responsibility of R.S.O.: He is to insnect and monitor
according to the decision of the Committee each item of
Equipment; Class I and report to the Committee at the
next meeting after the inspection.

He may investigate the use and location of such equipment
at any time and request information on its use from the
individual in charge.

He may denand cessation of any manipulation if9 in his
judgment, unsafe practices are continued after being
brought to the attention of the person in charge. He
must report at once to the Chairman of the Committee any
unsafe conditions and practices known to persist. Re—
sumptiOL of manipulation by the user may take place only
by the consent of the Committee or its agent.

5. Responsibility of the pe'son in charge of the equip—
ggnt: He must furnish information reeuested by the Com—
mittee and the H.S.G. at any time as to the location and
use of the equipment.

He is to report to the H.S.O. any change in the location
or responsibility associated with the equipment.

If required by the Committeea keep a log of the use of the
equipment and permit the Committee or its delegate to in—
spect the log at any time.

He nist request approval for any new or extended use that
increases the radiological risks or hazards involved.

He must report to the R.S.O. any change in the form or
structure of the equipment that would increase the radio—
logical rishs or hazards involved in its use or location.

He is responsible to see that the usage complies with
the regulations on safe handling set forth in Section IV.
C. Equipnent: Class ll: For the purposes of Classifica-

tien9 Equipment. Class II is defined as any aggregate or col-
lection of fissionable material into an assembly such that a
nuclear chain reaction can be initiated; a nuclear reactor of
any type.

1. Application and Approval: The Nuclear Reactor, new in
operation, has been approved by College Authorities; hence
no further sanction is needed by the Conmittee. Future
applications for the approval of the Committee to initiate
negotiations with the proper authorities for the construc~
tion and operation of Equipment; Class II shall be made
in person to the Committee at large.
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2. Responsibility of the Committee: It is recognized
that a Reactor is a unique instrument in that it is a
source of radiation as well as products of radiation and
products of the nuclear fission. This requires that par—
ticular attention be directed to the relationship of the
Committee and its R.S.O. so that sufficient freedom of
action may be had to assure its rightful role in the
College.

The Committee will require adherence to established safe
radiological practices and procedures in any manipulations
of a Reactor. It will require adherence to the regulations
and orders pertinent to radiological safety as set forth
in any contract between the College and the A.E.C. that
may be pertinent.

It takes the position that nothing in a contract between
the College and the A.E.C. concerning a Reactor precludes
the responsibility of the Committee on Safety and Health
for the operation of the Reactor in accordance to the
radiological safe practice standards that it may establish.
In the event of violation of these practices, the Committee
may demand cessation of the operations that are involved
in the violation.

The Committee states that the laboratories and the Reactor
room in the Reactor building are subject to the same
requirements and conditions of radiological safe practices,
monitoring, and inSpection as are other laboratories on
campus.

It requires that a monthly report be wade by the Director
of the radiological exposure of all persons receiving
an exposure grea LT than daily tolerance in any 24-hour
period or weekly tolerance in any 7—day period. This
report shall include the record of all visitors receiving
these exposures. It requires the immediate report to
the Chairman of any person or persons receiving a weekly
maximum permissible radiological dosage in any 7-day
period. It directs the R.S.O. to conduct an investigation
of the causes of the exposure and submit a formal report
to.the Committee on his findings and the measures taken
(if any) to prevent recurrence of such an exposure. This
report will be submitted also to the Department Head
involved and a copy shall be attached to the permanent
personnel monitoring record of the individual.

It requires that a Safety Officer be informed of all
operations and manipulations of the Reactor. He will des»
ignate the eXposure time for all areas that are in excess
of 6.25 mren per hour.

3. Responsibilitv of the R.S.O.: He has access to an
accurate log of the exposere of all individuals. He will
investigate all radiation eXposures exceeding daily toler-
ance in any 24-hour period and submit reports of this
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investigation to the Department Head involved and to the
personnel monitoring record of the individual.

He is to advise the Committee as to the type of personnel
monitoring that should be employed.

He may demand the cessation of of operations and manipula~
tions if, in his judgment, unsafe practices are continued
after being brought to the attention of the person in
charge. He must report at once to the Chairman any unsafe
conditions and practices known to persist. Resumption of
these practices and manipulations may take place only
by the consent of the Committee or its agent.

He has access to the log of the radiological content of
all afflux from the Reactor Building. It is his respons—
ibility to notify the Committee in case the level of
radioactivity in the gaseous or liquid afflux is greater
than tolerance values as set forth in Section IV.

He may investigate the operation and manipulation of the
Reactor at any time.

4. Responsibilitv of the Director of the Reactor: He
is to be a member of the Committee on Safety and Health.

He will supply the Committee with all information requested
concerning the radiological safety and health provisions
of the Reactor. He is to keep radiological exposure
records of all persons concerned with the operations and
manipulations of the Reactor and will show these records
to the Committee upon request. He is to report immediately
to the College R.S.O. any exposure in which a person or
persons have received a daily maximum permissible exposure
in any 24-hour period or a weekly exposure in any 7—day
period.

He will inform the College R.S.O. of all operations and
manipulations. He is to report to the College R.S.O. any
accidents involving exposures or spills that result in
radiological risk and hazard.

He determines exposure levels for various operations and
manipulations and determines the exposure time for the
personnel involved. He will not, except in case of emer-
gency, permit greater exposure to personnel than is consist—
eat with the standards of radiological safe practices set
forth in Section IV. He is to require that all personnel
adhere to the safe practices as set forth in Section IV.

He will not irradiate or cause to be irradiated any materials,
substances, animals, or plants unless approval of the
Committee based on radiological risks and hazards has been
obtained. He is to keep, or cause to be kept, a record
of all such irradiations and permit the Committee or its
agent to review this record.
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He will submit to the Committee for approval the plans ofany experimental project or projects involving the opening
of the Reactor shield. This does not include routine
operations and manipulations of the Reactor nor each
opening of the shield in the course of performing the
experimental project that has received Committee approval.
He is to notify the Committee in writing of any change in
the experimental procedures or material of an approved
project that increasesthe radiological risks or hazards.
D. Equipment: Class Ill: For the purpose of Classifica—

tion, Equipment; Class III shall be defined as all equipment inwhich a difference in potential is used to produce ionizing
radiations. An example of such equipment is X—ray equipment.

1. Application and Approval: At this time the Committee
does not desire to exercise any jurisdiction over the pro~
curement of such equipment, but this does not preclude a
later decision to exercise such jurisdiction.
2. Responsibility of the Committee: It is the respons—
ibility of the Committee to inventory all such equipment
in the possession of the College or on College property
and used by College personnel. This equipment will be
further classified as to its degree of potential hazard
to the radiological safety and health of personnel into
two categories (a) little or no risk or hazard and (b)
appreciable risk or hazard.

It stipulates the degree of surveillance which the R.S.O.
shall maintain in connection with each of the items on the
inventory.

It will have designated, subject to its approval, a per-son who is responsible for the operation and manipulation
of each item of equipment and considers this person to be
responsible for all operations and manipulations unless
notified to the contrary in writing. It may require that
a log of the operations and manipulations be kept and that
this log be subject to the inspection of the Committee or
its agent. The Committee requires that the person in
charge use this equipment so as to conform to the safe
practices set forth in Section IV. In the event of any
Violation of these practices, the Committee shall demand
cessation of the operations.

3. Reshonsibilitv of the R.S.O.: He inspects and surveys
each item in accordance with the stipulations of the Com—
mittee.

He may demand cessation of any manipulation if, in his
judgment, unsafe practices are continued after being brought
to the attention of the person in charge. He reports at
once to the Chairman of the Committee any unsafe condi—
tions and practices known to persist. Resumption of manip-
ulation by the user may take place only by the consent of
the Committee or its agent.
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He keeps records of all surveys and inspections that are
made.

4. Responsibilitv of the Person in Charge: He is to
notify the Committee of any change in the equipment that
increases the radiological risks or hazards involved.

He is to keep such records as may be required by the
Committee and make these records available to the Committee
or its agent.

He will notify the Committee in writing of any change in
his responsibility to the equipment.

He will permit the R.S.O. to inspect and survey the equip—
ment at any time.

He is responsible to the Conmittee for assuring that the
equipment is utilized in accordance with the established
standards of safe practices.

E. Irradiation Service: Radiation Service, in this
instance, shall be limited to the use of the Reactor on the
College campus as a source of ionizing radiation.

1. Application: The applicant will set forth in writing
details of the requested service as required on the form
designated by the Committee for this purpose. The original
application will be directed to the Committee with copies
for the College R.S.O. and the Director of the Reactor.

Procurement arrangements will be made directly with the
Director of the Reactor. If a purchase requisition is
issued9 it will carry the approval number of the Committee
and the signature of the Chairman.

2. Approvgl: The responsibility of approval rests jointly
with the Committee and the Director of the Reactor and/or
his delegates. In case either rejects approval, the
application shall be considered as not approved as set
forth in the application.

3. Responsibilitv of the Committee: It requires adherence
to established standards of safe practices as set forth in
Section IV that pertain to such operations and nanipula~
tions. ‘

It requires an immediate written report of any over ex—
posure of persons or persons involved in the ope ations
and manipulations.

It may require the presence of a Srfcty Officer at the
tine of initiation and completion of the service and ma
demand that he determines the exposure of areas and des—
ignates the working time of each person in specific areas.
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4. .esponsibilitv of the R.S.O.: He is to ccqunint him»
self with the exact operations and manipulations pertain—
ing to the service.

He may demand cessation of any manipulation if, in his
judgment9 unsafe practices are continued after being
brought to the attention of the person in charge. He must
report at once to the Chairman of the Committee any unsafe
conditions and practices known to persist. Resumption of
manipulation by the user may take place only by the consent
of the Committee or its agent.

5. Responsibility of Applicant: He is to supply the Com~
nittee end the Director of the Reactor all information
requested relative to the desired service.

He will comply to the procedures of safe practices as set
forth in Section IV and with any and all additional re»
strictions imposed by the Committee relative to the radio—
logical risks and hazards involved in the irradiation
service.
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'Section IV. GENERAL RADIOLOGICAL SAFETY PROCEDURES

The maximum permissible level for total body radiation ex—posure shall be 0.3 rem per week. This shall not be acquiredat a rate greater than 0.05 rem per day except where operatingconditions require a higher rate for a special project. Whensuch a higher rate is to be used9 a Safety Officer must be pres—ent during the operation.

The maximum permissible level for exposure to a limitedportion of the body shall be the same as for whole-body exposureexcept that the hands and feet may be exposed to a maximum ofl rem per week where necessary for operational reasons.
No individual shall knowingly expose himself or cause othersto be exposed to levels of radiation greater than those delineatedabove except in cases of extreme emergency or medical x—rayexaminations or treatment. The lowest practical daily exposureshould be striven for in every operation. The exposure limitslisted above represent the total additive exposure from all

components of radiation involved.

The relationship between r, rep, and rem is considered tobe as given in the following table. Maximum values of neutronflux for an eight hour day exposure are also given.

Type of Relative Maximum Neutron
Biological rem/week rep/week Flux for an 8 hr.Radiation Effectiveness day exposure

X or Gamma l 0.3 0.3
Beta 1 093 0.3
Protons 10 0.3 0.03
Alpha 20 0.3 0.015
Fast Neutrons 25 0.3 0.012 20 n/cme/secThermal Neutrons 0.3 0.06 500 n/cm2/Sec

RADIATION AREAS:

The term Radiation Area shall be used to designate any areain which precautions against radiation exposure are required.
Radiation areas shall be plainly marked and where personnel
monitoring equipment is required, the marking shall designate
this requirement.

CLEAN AREAS:

It is recognized that within some buildings that are ex—
tensively using radiation materials or equipment there will
exist a need for protecting certain areas from radioactive
contamination. Examples of such areas are low level counting
rooms, administrative offices, photographic dark rooms9 etc.
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It is proposed that these areas be designated ”Clean Areas,”
and that provisions be made for monitoring all equipment coming
into a Clean Area after having been exposed to radiation or
radioactive materials in another part of the building or cam—
pus. It must be emphasized that the tolerance levels on the
monitoring of suspected equipment to be brought into a Clean
Area are more strict than those imposed for personnel protec-
tion due to the possibility of cross contamination in these
low level areas. It should be noted that the monitoring of
such equi ment must be carried out in a place Where the back-
ground is sufficiently low to reveal minimal levels of activity.

The limits of contamination for articles to be admitted
to a Clean Area on the basis of a 100 cm“ area are as follows:

Loose contamination detectable bv smears:
d/m

Alpha 0

Beta Gamma 0

Maximum total contamination:
d/m

Alpha 100

Beta Gamma 200

Brooms9 mops9 floor polishers9 and other janitorial equip-
ment used in Clean Areas shall be set aside for use in those
areas only.

PROTECTIVE CLOTHING:

Suitable gloves are to be recommended whenever hand con-
tamination is probable. Rubber gloves shall be worn when
handling open vessels containing alpha material or when handling
any equipment of comparable hazar . Rubber gloves are to be
preferred for cases Where liquid contamination may be present
or where radioactive dust might filter through a cloth glove.
Rubber gloves are to be cleaned, if practical, before removal.
All gloves are to be stored and handled so as to prevent con-
tamination of the inside surfaces. -

Whenever known ”hot” jobs are to be conducted, i.e. where
the probability of radioactive contamination is high9 coveralls
or lab coats, gloves, and shoe covers should be worn to protect
personal clothing While involved in the job and to confine con—
tamination to the "hot" area by removal of such clothing prior
to leaving the area.

EATING AND SMOKING:

Eating, storing, or preparation of food in a laboratory
or room where active materials are handled Will not be permitted.



It is strongly recommended that smoking in radioactive lab-
oratories be prohibited. This is in recognition of the inhala~
tion hazard and is consistent with good chemical practice.

CONTAMINATION CONTROL:

Personnel:

All persons While working with radioactive materials where-
in hand and shoe contamination is possible, are to

Wash hands thoroughly before eating, smoking, or leaving
work.

Wash rubber gloves before removing from hands unless
the radiation level requires immediate removal.

Utilize the available equipment to assure that decontamina—
tion has been effected.

No work with long lived alpha and beta-gamma emitters, ‘
in any chemical or physical form, is to be performed by a per—
son having a break in his skin below the wrist unless gloves
known to be clean on the inside are worn.

The pipetting by mouth of liquids containing appreciable
radioactivity is forbidden. The term ”appreciable” in this
connection is taken to include all radioactivity other than
naturally occurring trace amounts present in water, potassium
compounds, etc.

Area:

All areas in which there is radiation in excess of 6.25
mrem/hr shall be physically isolated and appropriate signs
posted to prevent persons from entering the area Without being
aware of the radiological hazard. Signs having the Health
Physics symbol will be standard for radiation hazards. The
symbol will also be used to distinguish radioactive source con—
tainers, contamination areas, hot sinks9 barriers, etc.

Loose contamination should not be tolerated on exposed
surfaces and should be removed as soon as possible. Small
amounts of fixed contamination may be unavoidable at times.
Maximum limits of 1000 d/m per 100 cm2 of alphaa and l mrep/hr
(at 2 cm) of beta—gamma shall be established. After determin-
ing that the fixed contamination falls below these maximum
values, the area should be given one or two coats of a good,
hard surface coating. The same standards of contamination
control shall apply to tools and equipment. Signs and control
for contaminated surfaces, areas or equipment shall be instituted
to prevent occurrence of a health hazard or the spread of
contamination.
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All spills of radioactive material must be cleaned up
promptly. Cleaning responsibility shall rest on the indivi—
dual(s) working in the area involved, and a survey shall be
made after cleaning to verify that the cleaning has removed
the radioactive material(s). A Safety Officer shall be notified
of all spills or incidents involving possible contamination.

STORAGE, TRANSPORTING, AND HANDLING OF RADIOACTIVE MATERIALS:

Quantities of long lived alpha emitters or similar hazardous
substances having an activity greater than 1 microcurie shall
be securely covered during storage and kept in an adequately
‘protected and ventilated location.

All transfer of materials between hoods and storage de~
vices must be done in such a manner as to avoid the possibility
of spillage or breakage. Double containers are to be recom—
mended in such manipulations.

Any work with materials susceptible to atmOSpheric distri—
bution (i.e. dusting, spillage9 vaporizing, effervescense
of solution, etc.) of long lived alpha products or any emitter
of similar hazard shall be performed in adeouate hoods. Suitable
instrumentation for each type of material to be used must be
available and in operating condition in the area in use.
”Suitable" in this case will mean that the instrument will
easily detect maximum permissible levels of contamination,
radiation level, air hazard, etc., as are associated with the
material(s) involved.

It is recognized that in the course of some experiments
there will be a need for the handling of ”hot" equipment or
the reworking of ”hot" equipment to conform to the requirements
of the experiment. Such equipment should not be taken into
non-radioactive areas until (1) all personnel within such areas
are notified of the intent to bring in the material9 (2) com-
plete protective measures have been incorporated to assure
minimum contamination to the area and to assure that any at—
mOSpheric distributio; of the material resulting from the han~
dling or reworming will be below the maximum permissible con—
centration value for the airborne material. It is apparent
that certain equipment will conform to the safe limits associated
with fixed contamination (i.e. radiation hazard), but the
same material diapersed in the atmosphere would be above the
safe concentration values for the material ingestion.

All areas Where radiation materials and equipment other
than waste are to be stored must be clearly marked with the
Health Physics symbol and information pertinent to the isotope(s)
indicated. (Radioactive element(s), quantity, half life,
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radiation level at surface and date, and its location.) Such
markings shall be placed in such a position that there will be
no radiological risk or hazard to any personnel while reading
itfl

WASTE DISPOSAL:

general:

Most of the radioactive wastes that will be produced at
State College must be stored on campus for radioactive decay
or transported elsewhere for permanent disposal. The college
will establish a central area for storage of radioactive
materials.

It is necessary to keep the volume of such waste as small
as practicable. In order to make full use of concentrating
techniques and of the natural decay characteristic of radio—
active substances, it is important that waste be segregated
and labeled as far as practical according to type.

It shall be the responsibility of all individuals pro—
ducing radioactive wastes to be aware of diSposal limits and
to conform to all requirements pertinent to safe disposal.
In particular, efforts should be made to limit the volume
of radioactive wastes and to furnish information concerning
the nature of wastes being collected for subsequent storage?
i.e. (l) Isotope(s)9 (2) Half life9 (3) Estimated Activity
in waste (M.C.), (4) Date of estimation (5) Radiation level
at the surface of the container, and (63 The instrument used
in determining the surface radiation level.

It is strongly recommended that all radioactive waste
materials or equip ent be removed from the working area as
rapidly as possible. During the time that these materials or
equipment remain in the working area, shielding should be
utilized to minimize the radiological risks and hazards.

Gaseous Wastes and Air Contaminants:

If the radioactive waste(s) to be disposed of is (are) in
the gaseous state, the concentrations of effluents at all
locations to which people have access without time limitation
shall not exceed the permissible 24 hour ingestion or inhala~
tion limits for the isotope(s). Wee ly average concentra—
tions shall not exceed 10% of these limits within the working
area or building or 1% of these limits at all points outside
the working area.

The discharge of particulate radioactive contamination
is to be avoided by the use of filters or suitable experi-
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mental techniques. All operations with radioactive materials
and equipment shall be carried out in such a manner as to
minimize contamination of the air.

It is recognized that Xe133 will be one of the gaseous
fission products developed with the nuclear reactor. The
maximum permissible concentration that will be al owed to be
released at the top of the stack shall be 2.0XlO*/bic per cm30 air.

§olid Wastes;

If the radioactive waste(s) to be disposed of is(are)
in the form of a solid9 it shall be placed in properly labeled
containers to be stored in a “hot“ waste storage area until
natural radioactive decay has reduced the contamination to
background level or until the waste may be sent to a "hot”
waste disposal area such as O.R°N.L.

It is desirable that short lived materials be kept sep-
arate from those of long half lives where feasible. whenever
possible the nature of the material being diSposed of shorld
be fully described (as indicated above) on a tag or sticker
attached to the container.

Waste cans for solid radioactive waste shall be removed
when the maximum safe radiation level or volume is reached.
The safe radiation level is defined as the level such that
no one can receive an exposure of more than 50 mrem per 8 hour
day at the surface of the container.

All waste packages shall be carefully wrapped to preclude
the possibility of external contamination. Glassware and other
noncombustible material shorld be packaged separately.

Liquid Wastes:

Liquid waste materials are of such a nature that the
responsibility for conforming to safe disposal practices rests
on the individual user of radioactive materials. The feasi-
bility of a safe liquid waste disposal program will be based
upon the methods used by the individual user of radioactive
isotopes to get rid of his wasteo In some instances9 the
holding of liquid waste for radioactive decay will be preferable
to releasing the material into the sewage. Whenever the material
is to be released into the sewage the individual should
ascertain that the radioactive concentration will comply with
the limitations established by the Safety and Health Committee.

Known dilution factors within the sewage system will be
useful to the individual user9 but it is apparent that the
daytime dilution factor within the sewage network will not
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the same a3 night t:Lme dilution factors. The appropriate

nfluton factor for the ti:ne of releaase sh01ld be utilized
where practical. The possibility of several individuals using
the sewage system dilution factor simultaneously exists. To
assure that this problem does not arise, the individual user
shall notify the R.S.O. whenever he will include the campus
sewage system's dilution factor in his licuid waste disposal
to conform to maximum concentration values. If a conflict
on time of disposal exists, the R.S.O. will arrange another
time for the project involved.

In addition to using the sewage system's dilution factor,
a dilution factor of at least 100 should always be used at
the point of release. This will minimize the possibility of
a slug effect where a material might remain concentrated
all the way through the sewage system.

Wastes that are liquid in form or that are to be reduced
to a liquid for disposal shall be governed by the following
‘procedures:

The maximum concentration of radioactivity released from
the N C. State College sewage syste.m shall not exceed
3x10 ztfcuries/cc of water. The avera(e cogcentration over
a three month period shall not exceed 3xlO‘/Mcuries/cc of
water. The total activity released shal.l nOt exceed 1.5 caries
per year.

It is recognized that a monitor of liquid waste effluent
wil.l not e able to detect certain low energy beta emitters
such as C 45 S335 etc. Rigid control of wastes from such
isotope usage will be maintained. The 3.8.0. shall first be
notified of any significant waste material to be released,
estimate of total radioactivity, concentration of the solution,
and time of release into the sewage system.

Wilenever it is seen that the rel.ease of any liquid waste
will exceed the maximurn radioactive concentration limits on
N. C. State College sewage, the waste shall be either (1) di-
uted below the maximum concentration limits and then released,
(2) held for radioactive decay to a point below the maximum
coricentration limits and then released, or (3) prepared for
shipment to a ”hot“ waste disposal area such as Q.B.N.L.

All liquid waste having a total radioactivity content
greater than 1 millicurie shall be reported to the R.S.O.

PERSONNEL MONITORING:

A film badge as prescribed by the Safety and Health Com—
ttee shall be worn by all persons enteriig a radiation area

where a daily whole--body exposu1e of lO mrem or more is pOSS«
ible. Signs will be po.sted designating the areas in which
persons are required to wear personnel monitoring equipment.
The Safety and Health Committee will require designation of
such areas.



The wearing of two pocket ionization chambers in addition
to the film badge may be required in cases where a day by
da: indication of exposure is desirable.

Pocket chambers and film badges are not to be tampered
with in any way and are intended primarily for monitoring the
person to whom they are issued. If personnel monitoring
equipment is needed for special experimental purposes, arrange-
ments should be made with the 3.8.0.

Personnel Monitoring Records will be maintained.

Visitors:

The term "Visitors" is used to designate all persons for
whom personnel monitoring equipment is not provided on a rou—
tine basis9 including employees of State College, as well as
visitors from the outside. Visitors shall be given the same
personnel monitoring coverage as regular personnel working
in a radiation areaa

Resoonsibilitv for the Enforcement of Personnel Monitorina
Procedures: -

It shall be the responsibility of all individuals to wear
personnel monitoring equipment within the radiation areas as
defined above. Supervisors are to assure compliance in the
matter for the people for whom they are responsible.

TRAINING_IN HEALTH PHYSICS

In order to guarantee effective compliance with the pro-
cedures and requirements outlined above5 the R.S.O. shall
provide general indoctrination in regard to radiation hazards,
contamination hazards, and protective methods to all personnel
working with radioactive materials or who will be working in
a radiation area. It shall be the responsibility of depart—
ment heads to ascertain that personnel working in these areas
be indoctrinated in these procedures and if not, have such
personnel avail themselves to the 3.8.0. for such indoctrina-
tion prior to working in such areas.



UNITED STATES
ATOMIC ENERGY COMMISSION

In Reply
Refer to: OR:JE?

Oak Ridge, Tennessee
March 1, 195h

Dr. S. B. TOW
North Carolina State College
School of Agriculture
Raleigh, North Carolina

Subject: RENEWAL OF CONTRACT NO. AT-(40-1)-1324

Dear Dr. Tove:

We are enclosing a "Revised Guide For the Submission of Research Fro-
posals", outlining the policy of the atomichnergy Commission onmthe.
support of research at colleges and fihiversitiesiw Under this polin,‘
the institution will submit a total Cost budget and indicate what
proportion of the total cost the Commission is requested to support.
The actual going rate of overhead or indirect cost should be included,
with a brief explanation of the method of computing these costs. Sub-
mission of the total costs of the project will assist the Commission
in determining its level of support, based on the degree of interest
the project has to the activities of the Commission.

'Any contemplated renewal of your contract should be submitted in con»
formance with the policy outlined in the enclosed guide. The renewal
proposal and the progress report must be submitted in sextuplicate,
each as a separate document, to the Operations Office.

It is necessary that the renewal prOposal be endorsed by a responsible
administrative officer of the institution. Also, a statement of the
expenditures, indicating the expenditures up to the date of the sub—
mission of the proposal and an estimate of the expenditures to be inn
curred during the remaining portion of the current contract period,
should be enclosed.



Dr. s. B. Tove a 2 =- March 1, 1951;

The preposal for the renewal of your contract should reach us not later
than April 1, l95h. It should be addressed to:

U. 3. Atomic Energy Commission
Research and Medicine Division
Post Office Box E
Oak Ridge, Tennessee

Your cooperation in submitting renewal proposals on time and complete,
will assist us in securing an early review and decision.

Very truly yours,

enneth Kasschau
Director
Research and medicine Division

Enclosure:
Revised Guide for the Submission
of fleseareh'Propcsals

Rounsavillesmah

CC: J. G. Vann
R. We Cummings



U. S. ATOMIC ENERGY COMMISSION

DIVISION OF RESEARCH

DIVISION OF BIOLOGY AND MEDICINE

DIVISION OF REACTOR DEVELOPMENT

REVISED GUIDE FOR THE SUBMISSION OF RESEARCH PROPOSALS

February 8, 1954

INTRODUCTION

Through its Divisions of Research, Biology and Medicine, and Reactor
Development the Atomic Energy Commission, under authority of the Atomic
Energy Act of 1946, contracts with independent institutions for research in
fields related to atomic energy. Under these contracts the universities,
colleges, industrial laboratories, and other research institutions contribute
to scientific progress in fields related to the development and use of atomic
energy. Applied research directed towards specific goals of practical
accomplishment and basic research which discovers new principles and
broadens our understanding of physical and biolOgical phenomena are both
essential. The first serves the immediate requirements of the program, and
the second underlies future capabilities. Both types of research contribute
to the training of scientific manpower.

POLICY

In selecting projects for support under these programs the Atomic Energy
Commission recognizes the importance of independent research, and its
policy is to assist competent investigators working in an environment favor-
able to productive research along lines which the scientist himself considers
promising and consistent with the interest of his institution. Usually his
institution continues to make its normal contributions to his research expenses.
At the same time it must be emphasized that the AEC only participates in
programs of research which are related to its statutory responsibilities.*

*These responsibilities are defined in part by Section 3(a) of the Atomic
Energy Act of 1946 as follows:

"(a) Research Assistance. - The Commission is directed to exercise its
powers in such manner as'to insure the continued conduct of research and
development activities in the fields specified below by private or public insti—
tutions or persons and to assist in the acquisition of an ever—expanding fund
of theoretical and practical knowledge in such fields. To this end the Com-
mission is authorized and directed to make arrangements (including contracts,
agreements, and loans) for the conduct of research and development activities
relating to -—

(Footnote continued on page 2)
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THE COST—SHARING LUMP-SUM CONTRACT

A type of arrangement which the Commission has adopted for assisting
research in independent institutions is the lump-sum cost-sharing contract.
These contracts can be used when the annual cost to the AEC is less than
$100, 000 and can be estimated with reasonable accuracy in advance. In con-
sideration for the institution's carrying out the agreed investigations and
submitting a satisfactory report the AEC' agrees to pay a lump sum based
upon an agreed part of the estimated total cost. The prospective contracting
iinstitution bases its proposal upon a clearly delineated level of activity
which is used as a basis for estimating the cost. In making its proposal the
institution states what part of the total costs it is prepared to bear and what
part it requests from the AEC.

Title to equipment acquired for carrying out the project will normally
vest in the contractor unless provision is made to the contrary.

COST CONTRACTS

Projects requiring higher contributions from the AEC or those of which
the costs cannot be estimated with reasonable accuracy are financed under
cost—type contracts. Information about this type of arrangement can be
obtained by consulting the AEC.

CLASSIFICATION

Experience has indicated that the great majority of projects fall in un-
classified areas, and can therefore be conducted without security restrictions.
If contact with classified areas appears to be advantageous clearance may be
requested. Where there is chance that classified information may be developedby the work, clearance is required for the senior investigator. In some fewcases it may be necessary for all persons associated with the project to have
security clearance. When it appears to the senior investigator that information
is being developed that may be subject to classification he should immediately
notify the AEC. The AEC will determine what classification, if any, will
apply to the information. The continuation of a project found to involve
classified information will be subject to mutual agreement of the AEC and the
contractor.

(Footnote continued from page 1)
(1) nuclear processes;
(2) the theory and production of atomic energy, including processes,

materials, and devices related to such production;
(3) utilization of fiSsionable and radioactive materials for medical,

biological, health, or military purposes;
(4) utilization of fissionable and radioactive materials and processesentailed in the production of such materials for all other purposes, includingindustrial uses; and ‘
(5) the protection of health during research and production activities. "
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PROPOSALS

Proposals for research contracts are usually initiated by the scientist
interested in doing the work. After reaching an understanding with responsible
officers of his institution he may desire to discuss the project informally by
correspondence or by personal visit with a member of the appropriate
division of the Washington staff before submitting a formal proposal.

Formal proposals should cover the following points insofar as they are
applicable:

1. Title of the project.

2. The institution and department in which the work will be done.

3. Scientific background including literature relevant to the pro-
posal, the significance, and the motivation. If the proposal is for
continuation of work already in progress the extent of present support
should be stated identifying amounts received from federal agencies.

4. Scientific scope of the proposed research, its objectives,
its relation to present knowledge 'and to comparable work in progress
elsewhere, and a plan of accomplishments for the first year's work.

5., SCientific Personnel. Give the name, highest academic degree,
position in the institution, scientific experience, publications and
accomplishments of the senior investigator (the individual who will
actively direct the research program) and of each regular staff scientist
who it is proposed will engage in the work. Indicate the approximate
fraction of the time of each to be devoted to the project during each
period of the year. Scientific personnel to be newly employed for the
project should be so designated, and professional records given if
possible.

6. Other personnel. The number of persons of each sub-professional
grade and the fraction of the time of each to be devoted to the project
should be listed. Graduate student employees should be identified as
such if their thesis is to be related to the project.

7. Other‘Financial Assistance. If assistance for this or other
activities involving the same personnel or facilities is to be proposed
to, or received from other federal or non—university sources the extent
of that assistance should be clearly stated, and the interplay of the
arrangements should be fully explained.

8. Materials,Equipment and Facilities. List those already available
for the work and justify the need for major items to be procured.

9. Travel and other items. Explain the purpose of the proposed
travel, and of any other major items in the budget. Travel rates and the
use of contract funds for attendance at regular scientific meetings should
conform with the policy of the institution in the use of its own funds for
these purposes.
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10. Budget. This should list in detail all items of cost necessary to
carry the project for one year or for the duration of the project if less
than a year. It should include: a list of the individual salaries attribut-
able to the project, supplies and services, equipment (defined as things

‘ individually costing more than $500 which will retain their utility for
more than a year), travel, communication and publication, and the in—
direct costs allocable to the project. The basis for computing the in—
direct costs should be briefly explained. The budget should not include
the stipend of fellows. All salaries chargeable to the project should be
in accord with the established policies of the institution, or, if not, an
explanation should be submitted.

11. Amount requested. A statement of the part of the total amount
listed in the budget which the institution is prepared to bear, and the
amount requested from the AEC, and a statement of any other sponsors
of the project with the amounts contributed by each.

The proposal should be signed by the Senior Investigator, endorsed by a
responsible administrative Officer of the institution, and sent in sextuplicate
to the Division of Research, the Division of Reactor Development, or to the
Division of Biology and Medicine, U. 5. Atomic Energy Commission,
Washington 25, D. C.

NOTIFICATION

Since proposals are usually reviewed by a scientific panel or advisory
committee before being acted upon, a period of four to eight weeks may
elapse before a decision is reached. The Senior Investigator will be notified
when his proposal is acted upon by AEC Washington. If approved for AEC
assistance it will be forwarded for contract negotiation and administration to
one of the AEC Offices of Operations. The AEC assumes no financial obligation
untilthe contract has been executed.

PAYMENTS

The schedule of AEC payments will be arranged at the time of contract
negotiation. .

REPORTS

Satisfactory completion of a contract will include submitting a satisfactory
report of the investigation. The schedule of reports will be arranged at the
time of contract negotiation. Usually an annual progress report is sufficient.
When a contractor desires his contract to be renewed the progress report
will cover the period up to the date of the renewal request and will be sub—
mitted in sextuplicate as a separate document with that request. The progress
report should briefly describe the scope of the investigations undertaken and
the significant results obtained. It should also explain any significant differ-
ences between the actual level of activity (expressed in the various categories
of man months, facilities procured, travel performed, et cetera) and that

' contemplated in the contract; The technical reports and articles prepared for
publication during the period covered should be listed with bibliographic
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references. Reprints or preprints‘ of all such material should be appended
and material contained in them need not be duplicated in the report. Publica—
tion in the open literature is recognized as the normal and most desirable
means for reporting the findings of unclassified research and it is not in—
tended, except in unusual circumstances, to require contractors to report
results in detail before they are ready for publication.

ZOO-WORD SUMMARY

Immediately after a contract is negotiated a summary of 200 words,
more or less, covering the purpose and scope of the project should be sent
in triplicate to the AEC, Office oF Operations. After each renewal of the con-
tract the 200-word summary should be revised to include the significant
results and conclusions of the former year's work and a statement of the
scope and objectives for the following year. Since the summaries may be
given wide circulation they should be prepared with careful thought to both
content and style.

RENEWAL PROPOSALS ,

Contracts usually cover a period of one year but they may be extended
year by year. To insure continuity, renewal requests in sextuplicate should
be submitted to the AEC Office of Operations not later than three months nor
earlier than six months before the expiration of the contract. Early sub-
mission may result in early approval. The renewal proposal should include
the same type of information as that required under items 1 to 11 above

' unless the information is already contained in earlier proposals or in the
accompanying progress report. Any contemplated change in program or
scope for the renewal period should be clearly explained and the cost estimated
should be based upon past experience. Any difference in the scope of the
work during the current contract period from that contemplated in the con-.
tract, as brought out in the Report, may be reflected in the amount requested
for the ensuing year. If no new funds are required the contract may be re-
newed without funds. A proposal for such renewal should state the scope of
the work proposed for use of residual funds.

February 8, 1954
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UNWED STATES
ATOMIC ENERGY COMMISSION

*;n.Rep1y
Refer to: OR:JER

Oak Ridge, Tennessee
May ll, 1955

Dr. S. B. Tove _
’Department of Animal Industry
North Carolina State College
Raleigh, North Carolina

Subject: CONTRACT no. AT—(hO-l)—132h

Dear Dr. Tove:

This is to advise you that we have initiated action for the preparation
of a modification to Contract No. AT-(hO-l)—132h to extend the period to
June 30, 1956, with the Commission contributing $6,618.00 to the total
cost of $20,31h.00. & copy of the budget to be included in the modifi—
cation is enclosed for your information. The modification will be for—
warded to you for signature as soon as it is complete.

Your cooperation is appreciated.

Very truly yours,

C.%.§W

Chief, Biology Branch
Research and Medicine Division

Enclosure:
Budget

CC: J. G. Vann, North Carolina

Rounsavillezlr



xfigwyaxA ‘

3

mm. My 33m 3334139433 #25323:

Fax» mm Yfl/ES' a» 4339/56

Mum m 3mm 311,53am

an 25%,. 34.3. m $323336

my 33mm; 3,9339%

53'.»:"*.;:&. fiwwWM§ 3! ”*4?" _
AM Migufi W6 W3 is“; $135603.”

.fiwgm:

autumn; $0M“:

mmm {26.3653 M mm mm)



UNHED STATES .
ATOMIC ENERGY COMMISSION

In Reply Refer To:
ADJ:JN

Oak Ridge, Tennessee
May 26, 1955

North Carolina State College
Department of Animal Nutrition
Raleigh, North Carolina

Attention: Br. Samuel B. Tove

Subject: MODIFICATION NO. u TO comer NO. AT—(hO—1)-132h

i Gentlemen:

Enclosed, duly signed on behalf of the Commission, are three
copies of prOposed Modification No. h to the subject contract
which provides the program and budget for the fifth period of
performance beginning July 1, 1955 and ending June 30, 1956.
Also enclosed is a Notice of Research Project form which is to
be used in submitting your summary statement.

If the modification, as submitted, is satisfactory to you it is
requested that you Sign the copies thereof in the space provided
for the Senior Investigator and have the copies signed by the
proper official of the College, returning one copy to this office
as soon as possible. The two remaining copies are for your files.
The summary statement should be returned along with the signed
capy of the modification prior to June 30, 1955.

Very truly yours,

R. G. Humphr es
Acting Director
Contract Division
Oak Ridge Operations

Enclosures:
Mod. h (in trip.)
Notice of R93. Project form

Nicholson:jn
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NOTICE OF RESEARCH PROJECT

Bio~Sciences Information Exchange
Smithsonian Institution,

Supporting Agency: pnited States Atomic Energy Commission

Title:_ The effect of composition of the diet on lipids metabolism using C-lh. -
Personnel:

8. B. Tove, Department of Animal Industry, Research Associate Professor
H. L. Lucas, Department of Experimental Statistics, Professor
G. H. Wise, Department of Animal Industry, Professro
vF. w; Sherwood, Department of Animal Industry, Professor .
F. H. Smith, Department of Animal Industry, Associate Professor
N. Underwood, Department of Ehysics, Professor '

Name and Address of Institution:

North Chrolina State College, Raleigh, North Carolina

Summary: .

Continue the study of the cyclic nature of the turnover curves of expired
icarbon dioxide using'as tracers acetate and other metabolites labeled as though
they were metabolically derived from acetate. _Attempts will be made to express
these curves as a series of exponentials. ‘

To repeat a study of the effects of a linoleic acid deficiency on the turn?
over Curves of the various fatty acids and lipides. d

To establish the nature of\the turnover of certain liver and blood compounds I
'when all of the data of the specific activity-time curves come from the same‘
animal.



NORJTICAROLINASTAITZCOLLEGE
SCHOOL OF AGRICULTURE

RALEIGH

Department of Animal Industry June 26, 1956

MEMO RAJ-EDIE T0: l‘lr' . J . W 0 P011

Three signed copies oi the current A.E.C. contract are enclosed. They have
to be signed by an officer of the College (I suppose Varin) and only 1 needs
to be returned to the A .E.C., the other two are for the files here.

I also am enclosing a copy of the letter to me from Moore. You will note
that he requests that a wire be sent notifying them as to the date, prior
to June 30, the contract is signed and mailed. we had some trouble in this
respect some years ago and as we discussed yesterday, we had best ask Murry
or the secretary to handle this.

With respect to the budget, I am enclosing a copy of the telegram I received
rom Oak Ridge and also two copies of my reply.

You will recall that they turned down our request for an automatic flow
counter (93,n33 ) but gave us a total of ;§2, 526. for the iirst period (July
1, 1956, to October 31,1956). The total budget was not changed in the
interest of expediency; therefore, the $3,h00. equipment item was transferred
to our side of the budget. You will also recall that I phoned Shoup on this
very point and he said that even though the $3,h00. was in equipment we were
not committed to spend it there.

You will further note that the budget in the contract is only the total
budget and does not Show the breakdown by A.E.C. and by State College, but
that the $3,h00. equipment item is included.

Had there been time, we would have resubmitted the following budget:

A.E.C. Support N.C.S. Support Total
Labor $1,650.00 $52,252.25 153,902.25
Supplies 231.00 120.00 351.00
Equipment 252.00 - — - - 252.00
Statistical Service - - ~ - h12.50 h12.SO

Total werking Budget $2,133.00 $2,78h.75 $h,9l7.75
Overhead 393.00 1,837.69 2,230.69

Total $2,526.00 $h,622.hh $7,1h8.hh



Therefore, since we did not get the $3,u00. for the piece of equipment, I
do not think that the Business Office has any right to collect the overhead
for it. we did get $252. extra and I think it fair that the Business Office
receive the 8% of this or $20.

Samuel B. Tove
SBT/ctw Research Associate Professor



UNITED STATES
ATOMIC ENERGY COMMISSION

In Reply Refer it:
ACG:JN

Oak Ridge, Tennessee
June 22, 1956

North Carolina State College
Department of Animal.Nutrition
Raleigh, North Carolina

Attention: Dr. S. B. Tove

Subject: MODIFICATION NO. 5 TO comer no. Ar-(hO-l)-132h

Gentlemen:

Enclosed, duly signed on behalf of the Commission, are three copies
of’Mcdiflication no. 5 to the subject contract which provides the
program dnd budget for the sixth pariod cf'performance beginning
July 1, 1956 and ending October 31, 1956. Also enclosed is a Notice
of Research Project form'which is to be used in submitting your
summary statement.

If the modification, as submitted, is satisfactory to you it is re—
quested that you sign the enclosed copies in the space provided for
the Senior Insestigator and have the copies signed by the proper
official of the College, returning one copy to this office. The two
remaining copies are for your retention. The summary statement should
be returned along with the signed copy of the modification. It is re-
quested that you advise this office by wire, prior to'Jhne 30, 1956,
the date the modification is signed and mailed.

Very truly yours,

iJohn R. hears “
Director
Contract Division
Oak Ridge Operations

Enclosures:
Mod. 5 (in trip.)
Res. Project form



UNITED STATES
ATOMIC ENERGY COMMISSION

In Reply
Refer To: GRS:JER

Oak Ridge, Tennessee
June 12, 1956

Dr. S. B. Tove
Department of Animal Nutrition
North Carolina State College
Raleigh, North Carolina

Subject: CONTRACT NO. dT-(hO-l)~132h

Dear Dr. Tove:

This is to advise you that we have received notification from Washington to
extend the period under Contract No. M~<ho-1)-132u to October 31, 1957.
However, the notification only authorized the Commission's contribution for
the period July 1, 1956, to October 31, 1956, in the amount of $2,526.
Therefore, we have initiated action for the preparation of a modification to
extend the period to October 31, 1956, with the Commission contributing
$2,526 in new funds to the total cost of $11,72h.37.

The modification will also contain the necessary provisions to extend the
period to October 31, 1957, and will include an outline of the total—cost
budget for the period beginning November 1, 1956, with the Commission
contributing $6,83h to the total cost of $20,60h.78. However, an additional
stipulation is being included to indicate that all provisions for the
twelve—month period are subject to further written notification by the
Commission. This notification will be forthcoming as soon as we receive an
additional allocation of funds, which should be shortly after July 1.

Copies of the budgets to be included in the modification are enclosed for
your information. The modification will be forwarded to you for signature
as soon as it is complete. You should sign the document, obtain the signa-
ture of the appropriate official of the College and return it as soon as
pOSSibJ-e o

Your cooperation is appreciated.

very truly yours,

C38
C. S. Shoup
Chief, Biology Branch
Research and Development Division

Enclosure:
Budgets (2)

cc: J. G. Vann, North Carolina, w/enclosure
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Copy of telegram to: June 11, 1956

Dr. G. S. Shoup, Chief
Biology Branch
TResearch and Development Bivision
U. S..Atomio Energy Commission
Oak Ridge, Tennessee

North Carolina State College will accept @2526 as AEC contribu-
tion to total cost of $11,72h.37 for first h months of contract
#AT—(h0‘1)‘132h.

S. B. Tove
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NORTH CARLHJNA STATE COLLEGE
SCHOOL OF AGRICULTURE

RALEIGH

Department of Animal Industry
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preganga of two p@aka in fihé specific activity tima curvea is nst a3 ohviaua
as in the hyperthyroid axgarimentsg fihay are apparanfi. It should be emu
phaaizeé that each poin% an fifiaéa aurvaa regresenta tha geometric maan of 6
animal% and that thia.mathamatical oparation tanda to ”damp out" the paaka.
If tha dafia from tha individual raplicaticng are graphadg the svidsnaa of the
peaks i3 mafia mare atrikimg. As in the thyroxins experiment (gas 1955m1956
vaport)§ the peaks ara mugh lean apparent in samples of wids hefiaroganous
compcfiitiang augh as fat~irse carcassg Attempts to account complataly for
the tetal 61h given each animal wgre net guacaasful bacauae of tha arrors
associatad with accurataxy determining tha majcrity of fine counts in tha ax-
pirgd carbon diaxidao Nfivarthalegsg plotting th¢ data as percent of the
total caunta receverad {Figure 1) regulta in aasantially tha aama turnover
aurv¢3 33 thasa ob$ainad by plotting the ggacific'activity.

If aha turnover curvaa of fiha two dietary traatmant groupa are gompared
visuallyg it would gaam that a linolaic acid daficiency did not influenca
the matabalism of aithEr acat&te or its subaéquant matabolitesg An analysis
Qfi'variantg carriad out an the data canfirmad the lack of significanfi treat»
mfinfi affacta waeverg $h@ high dagrae of animal variation assaciated with
tha chlic nafiura of th@ turnaver curves may pracluda detection Of a linoleic'
aeifi affmmfi an mataboliamc

Csrbcm Eafixida SyacifigaActiviyg Timg Curvas

Sfiuéies @f the apeaificwactivity tima chamgas of expired carbon dioxide
inllflwing tha injsatian 9f radioaaataga wara continuad firom 1955nl956o In
thig gtudy rafis wara‘giwam intraparifianeally 10 ye of carboxylmlablad acetate
and immadiafialy'plaaad intc glasfi 3&r3 and given feed and,watar fig libitum.
The 33? lids ware aaalafi with plaatic tapa and carbon dioxideafrsa air.waa
forafifl thraugh tha jara anfi than through alkali ta firap the axpirad aarbon
diuxiéafi Th3 alkali trapg wara changad at leminute intfirvalsg Barium
chlmrida wag gfided to &m aliquat af @ach alkali aamplag and tha bariam car-
bongtfi wag filtafadé wafihad, dried and asunfiade

Ia the previoua axparimsnfis earbon diexiée collectioms wera-made over
a parimd ef 25 haura and carboxylwlablad acafiafia wag the only compound etudiadc
In fiha axparimenta conduefiad fihis yaarg fiha calléctiom tima wag exfiandad to
$0 hfififfi and lwfi lablfid.@itrat@3 lablad bicarhana$a a3 Hall 35 cafboxylalablad
acat&ta wara uaado $ws fats racaivad aaatatag tag raceivad bicarbongta and

Vthrea réaaivad citrataa $he anim&1$ figr@ abaarvaé during tha axparimanhal‘
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pericd and thair &ctivity rscordad avary 15 mimutaa as eithar raatg aetivg
or eatimgw

Tha agficificmactivifiy fiime curves of one 0f thfi‘aaetata animals and one
of tha'cizfiata animals ara shown in Figures 2 and 3, rfiapeetivalya Fivg
poing waving avfiragag cf tha individual paints wera platted to 5meath out
mfimor flugfimationaa Sfiriking similarity between these two curves is @vident
on inspection, and.%hi§ gimilarity carries thraugh with the other fiva ania
malsa Furfiharmora, aha @arliar portions of tha Somhcur apecificaaativity ‘
time curvafi afe in excalleat agraamanfi uifih thé shorter specifieeagtivity
time curv¢3 obtains& the pggt yware‘

Enap@stiom of tha curvea raveals the pwasfince cf major cyclag at abcut‘
£0 hears imtarvalag ‘Evidgnga of minor qyclaa at about 2 hour infiarvals also
ara viaibl@@ Thfi miflor gyclas can b9 aaen.mpre raadixy by plotting the
change in $pficific‘agtivity againafi ting, _Thia type of plat for the two
curvaa of Figures 2 and 3 13 shown in Figurg he Th3 minar cycles have bean
classifia§.aa to fiima 0f pfiak in the curvas of chaage in spacific activifiy
with fiimag Although,ccca§icnally a peak 13 miasings when the pgaka ara
preaant fiha maan vafiafiian in time 9f peaks batwaen animala is about 3 QQYS
hourag

Fram.a campgriaon 6f the activity'reccrd'with tug change in ayacific
activity tima eurvaag it can ha scncluded that tha timg of paak 1a indapano
dant cf animal activity a? food consumpfiiana

Reaults Eran axggrimgm$a rapertad in this communicatian establish mere
firmxy the ayelic’natura cf matgboliam in an intact animale Althcugh one
might aifiampt to aacriba thfififi cycl%$ to Paadom variationg tbs canaiatency
witn $hich thay 993a? and §§¢ regularity of thgir pewicfi makea this hypothaais
very unlikglyo §erhayg aha moafi aurpriaimg obaarvation is tbs aimilarity of
tha gpficifiswae%ivity timm curvaa abtainefi with airfaranfi‘cempoundge It had
been anticipgted that by aging diffarent compounde 59mg esfiimfita of tha rate
of mataboliam evar a ralatively‘narrow portion of the metabolic map might ha
obtainafig in facfi; ths'igck of diffawanca is indieativa thafi tbs ayeleg re-
ault frcm matabalié'flucfifiationa away broad éraaa ef matabaliamo

Con£idarab1® tima anfi effart waa apent in an atfiempt to fit fiha carbon
diaxida a§ecific activity tims dat& to a multimexponential aquatiena Unfor-
tunateky, this wag ansucaagafulg Ehe prebabla’reaaon far this is that not ,



only wag thé mgdel usgd @f insuffiiciant camplaxifiyg but also fine pyaganfi
knowledgfi mf’stgtiatical mafiheds Ear fitting nan-lin@ar aquations 13 inadao
quateg fiav&rtfiel&gfia wawk in this area 13 cantinuing.

Yéaat Studieal

In a9 @ffart to dafifirmina whaihar a: net ayelaa wculd be fauna in ma.
apacifiawaativifiy;£img curwa of axpirgd carbon dioxida from a single-gelled
orgamiamg awe axyarimanta mare condagtad with baker'a yaagt. A culfiure of
yaaat, isolatad from cammfiyéial bakarfls yeast, was grawn'under aarabic condi-
tions ca a mafiiumlcomtaiming glucogag ammanium phosphats and corn gtsap
liqucrg Sixtaan haurs afitar innoculationg the cells war¢ harvaatad by cen—
trifugatiang meshed $wiaa with isatcnic saline and suspendad in phosphata
buffer a% $5 698. 3&8 yfiafit suapangion wag aeratad and the expired carbon
digxida wag gallgcted at § minufig intarvala for 12 hours after fihe addifiion

Iaf l y& of aarbaxylulablaé acatétag Cyclaa wera found in the yeast carbon
diaxida curwwa baa @mly undar conditiana cf endaganmus mataholiama When
glucoae wag presen% in t&@ yhbaphatfi buffar, tha qycleg were not foundo It
ahguld be amphaaized thafi fihase regulta avg pralimimary and ahat the @xpari—
mgats maafi ha rayfiataé bafara thaaa abswrvationg may ha ea$gblishada

Turnavar gg Comyounda From 2 Singla Animal
It had baan gnticipatfid that apeaific activity tima curveg for blood and

livar QGMpfiuflds tram @ singls animal {pig or dag) would be obtainafi® However,
fihg inadaqugey of gvailahla laborafiary'facilitiga from the radiolcgical safety
standpoint pravanfied thg candfictioa Of this stadyo It is expectad thgt aura
ad&quat@ facilitiag will bacoma available in tima, &nd thia phage of the gro-
gram'will Ea yostpaned natil theaa facilities are availablag

Publications
Ehgyfiyélic Naturs of Eurnovar Curvaso Fedaration Pracaedingag 16:263g9 a

Two mgnuscripts are in preparation: (1) th@ cyalic nature.o£ fiurnovar
aurvaa in tisaua campanamfia aad (2} the cyclic~nature of turnmvar as dgtgcfiaé
by axpir¢d carbon diaxidga
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Tiila: A Studyifif'the Efffict of Gempcaitian of the Dfiat on Lipids fist&boliam
Uaing c 0

Status 3; an}; Proéecm

Thg raaulta of thia groject during the past three yeara establiah that
turnover earvas of tisaug aompcnanfia froh anifials are cyclic in natureg Major
eyeles eegurring at aboufi 1 o to zoahaur intarvals hava been obaaréad for
hapatic fatty acids and @xpirad carbon dioxidao Superimposed on the majar
cycles are minor 6365 0f mach shorter durations It is clear that the presence
of tha qyfllsa graatly campfiicatfia the problams not only of estimating matabolic
rafims of tiasug matabolitaa in intact animals but also of aacartaining how
thasa rataa are affectad my dietary or by @nwiranmental variablaao Mbraavar,
an undgrstanding cf fiha arigin Q£_tha cyclas is & £und&mantal rgquiremant
hafora turnnvar curvaa can b8 intarprstad with confidsncao

A pfiiari, ans wauld expsat fiha specifiemaafiivifiyntime curvas at axpired
carbon diggida obtainaé following the injection of carboxylnlablad acatateg
195-1ablad citratag anfi labladrbigarbanata to differ. Such was mat the case,
grabably beeguaa the cyalaa raaulfi frcm fluctuations in the metabolism of
nag ar mafia of the largay metabalic systema camman to all thrae compoundao
Furthermera, sinca n9 carrglatien has been obtained betwaen the time of the
cyalas and eifihar'tha phyaiaal aetivity of the animal or ingaation of food,
it wauld @aem fihat the qyelgs ar@ an inharenfi feature of animal mafiaboliama
It would alga appear thafi besauga of the simplicity of the axparimen$a1 ap-
paratus and the high degrea of rgproducibility ancauntaradg the use of apecitic-
activityutima curves of the expired carbon dioxide as an indiract mathod of
estimating metabolia-ratfis in intaat animala warrants furthar invsfltigationo

With respect to the arigin ef tha qyclea, we have canaidsrfid four passi-
bilitiesié

(1) There may ha afivaral matabolic pools or similar chemical compoaid
tion thatg although fihey may ha in aquilibrium with each othar, have different
rates of metabolismo Thasa diffarent pools may rogids in different tissuea
within an animal: diffaranfi calls wifihin a single tissue or even differant
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part3 Q? & tingls 0&1}; thug, aven though a pure homhound may be isolated,
it would ftally reprtaeht the maan of two or more matabolic poolse Should
the rates 9? matabolism 0f the individual pools be aufficitntly differanta
the mean sphaific~ahtivityutimt carat would contain eyelese’

42) Similarlyfi tha tpecifienactivitywtima curva fbr a commah prhduct
ariting By two or mOre alternatt metabolic pathways would show cycles if the
rates of mataboliam of tht alternate pathways were sufficiently different. >

(3) iimowdslay ratctions in racycling of metabolitas might occuro This
can be described beat by mfwring to the wwk' of Stetten and Stttten (g;
§i2$3.§52§£3 213:7235 1955). Theta investigators baht theta that shartly
after thh injection of glucoaa Ola tha phriphtral tiara cf littr glychgen
molecultt had a night? hptcific activity than the centtr tierso At time
that can”a thh radioactivity of tha cantar tiara rash, while that of the Qatar
tiara 3811; until finally the cantar tiers had a higher specific activity
than the cutar tiargo thus, the glucose moleculea mews in a loop flrom the
pfiriphery 0f tht glyccghng to the state? and than auto The spacific activity
of the carbon dioxida tram such animals aculd b3 expected to thaw cyclese It
thuld be high initially? decrhaae as the glycose was in tht center of the
glycogen meltcule and that riaa again as the cthtar tiara ware oxidizede
tolbert 2E 31:. (U.G@R.L® 29:31, 1955) did obtain a cyclt in the apeciz'ic-a
activitywtima curva of hxpired carbon dioxide following tha injaction of
radioglucasan One can tphculets that similar aventt might occur with any
larga molthule not in trut solutihn in a @311“

(h) ATht fourth chhhhpt involves the idea that metabolifim is basically
a ditcontinucuh processt In other wards; can httabolic syatem may function
at an achtltratha rhté to? a given parted and than function at a reduced rate
in the next periodo At thh aamh timh, a attend system follows the reverse
time pattarhe Th9 tpactficaactivityotime earths of products resulting firth
thasa systhmt waulé cletrly be cyclie. Thih example is merely cue of aevaral
phasihilitiet that fall ihto this cattgoryo Among the cthers could.ha death,
lyaia and rtgynthsais of calla” and a process of altsrnate peeling off and
laying on layara of somt substance out of solution”

Rhopaatd E235:

Studias on tha spahificnahtivitywtimt éurvss of @xpirtd tartan diexidt
fallawing the injectienh of difftrant radicacompounda will ht continuede
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Tho oompoondo tootod thus for are all in rapid equilibrium with tho citric-
aoid cycloa Other compounds more distantly removed from tho citric-acid
oyolol such on glucose, glycine and higher fatty acids, will be hootoda It
is hopod ohoo a compariooo of the specifio-aotivityotimo curves obtolnod will
yield information nooful in elucidating the origin of tho oyolool

Pooliminary resolts obtained with aerated yeast suspenoions.ihdioato that
tho oyoloo also are prosont in expired carbon dioxide specific-activioy-timo
curves of unicellular organisms. Furthermore, the qycloa are observed only
undo? oohditiono of ondogonous metabolism.and are not present when the cells
are motohollzing exogonouo glucoaea If those findings can be substantiated
by forthor experiments, an extremely useful system for studying the origin
of tho oyoloo is at hand; first because the absence or presence of the cycloa
can ho controlled by the addition or removal of exogenous glucose, and oooond
becauoo flooouont oomploo of the calls of a oingla unifOrm population can be
obtained oimultanoouoly with expired carbon dioxidoa

Tho studies on tho opocifio~aotivity~timo curves of oxpirod corbon
dioxide from yeast will ho ropootod and oxlonded to other unicellular organe
loos, ouoh as bacteria and Ascitoa tumor cells» Should tho cycles ho prosent,
oomplos of the cell populations will be taken at flroquont intervolo as tho
oxplrod carbon dioxide turnover curves are obtained. These sampleo will then
ho flraotioootod into volatile motorial, carbohydrate, lipido and protein frac-
tions, and their specific activity doterminodo The turnover curves of the
lsolatod fractions will be comparad.with each other and with that of the axe
pirod carbon dioxide in an effort to obtain in£Ormation boarihg on tho originof tho oyolooa In additiona fractionation of the cell particulate bodies by
differential centrifugatioo will ho carriod out to compare the turnover of
oho particulate fractions with that of the expired carbon dioxideo

Summary of Proposed work for 1957~l958
(1) Gontinue the study on the cyclic nature of the specific-activity-

timo ourvoo of oxpirod carbon dioxide tron rats using various 01h compounds,
ouch as glucose9 glycine and higher fatty acids.

(2) Continue and expand the otudy on the specific-activityotimo ourvooof oxpirod carbon dioxide flrom unicellular organisms, such as yeaot, bacteriaand Aocltoo tumor colloa



{3) figmxwmm the mtw& of 13m Specificcactivitywtime curves’s of various
Emwfiam m“ the micallflm' asrganifims and campare them curves with the
apacificmmtivityfims carve of expirad carbon dioxidm
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UNHED STATES
ATOMIC ENERGY COMMISSION

IN REPLY REFER TO:
OBS:JDB Oak Ridge, Tennessee

November 1, 1957

Department of Animal Nutrition
North Carolina State College
Raleigh, North Carolina

Subject: CONTRACT no. AT-(hO—l)—132h

‘Dear Dr. Tove:

This is to advise you that we have received approval for the preparation
of a modification to Contract No. AT~(hO~l}—l32h to extend the period
during which the work may be performed to October 31,1958. However,
the AlflC's contribution was approved at a level of39500 rather than
pll Oh2 as requested in the proposal.

We shall appreciate your advising us if the College is willing to
accept the contribution of a,,pOO to a total cost of p27,150. If the
College is unable to contribute the additional cost, we shall appreciate
receiving a revised budget based on the reduced contribution of the.AEC.

Our Headquarters office has suggested that expenditures for permanent
type equipment be kept to a minimum since this will be the terminal year
for the project Please have the information you submit endorsed by the
appropriate administrative officials of the College. ”

Your cooperation in submitting the appropriate information as soon as
possible will be appreciated.

Very truly yours,

(2.33“an

C. S. Shoup
.w ' Chief, Biology Branch

Research and Development Division

cc: J. G. Venn, Iiorth Carolina
C. L. uunham, Washington
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UNHED STATES
ATOMIC ENERGY COMMISSION

IN REPLY REFER TO:
0R5:JDB _ Oak Ridge, Tennessee

December 5, 1957

Dr. Samuel B. Tove
Department of Animal Nutrition
North Carolina State College
Raleigh, Nerth Carolina

Subject: confirms“: N0. AT~(hO—l)-132h

Bear Dr. Tove:

This is to advise you that we have initiated action for the prepa~
ration of a modification to Contract No. AT—(hO—l)-132h to extend
the period to October 31, 1958, with the ARC contributing $9,500
in new funds to the total cost of $27,150. A copy of the budget
to be included in the modification is enclosed.for your information.
The modification will be forwarded to you for signature as soon as
it is complete.

Your cooperation is appreciated.

Very truly yours,

C. S. Shoup LE£§4VLJE§EE~
Chief, Biology Branch
Research and Development Division

Enclosure:
Budget

cc: J. G. Venn, North Carolina, w/encl.
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UNITED STATES
ironic ENERGY cowssmn

AEQEX
ORS:AM£ ' ’ “ oek Ridge, Tennessee

Subject: RENEWAL’ a romance no. rt~(4oa-1)-*

Your attention in inVited to Appendix "C“ of the contract which prawides
that a renewal proposal and a progreoe report will be due
the renewal propoeel and progress report any be submitted at any time
after six months of performance under the current contract period. In
any event, they Shauld reach us no later than the prescribed date. '

‘ The information to be oubnitted in as follows:

1. Progress Report. Include information outlined in Appendix "C".

2. .grpenditnre_§tntement. Include a current expenditure statement for the
present contract period. Information included nhould be no follows:

A. Statement should be based on both the contrihntionc of
the institution and the AEC.

B. The statement should reflect (l) the costs of the project
to date, (2) an estimate of the costs for the remainder
of the contract period, and.(3) on eetflaete of the funds
which will be available for.finencing the project during
the proposed period of performance.

3. Renewal Proposal. Include the information no required in Appendix "C"
of the contract. A budget should be included indicating the total
costs to carry the project for the proposed period, based on the con-
tributionc of the institution as well en the funds requested from the
AEC.

a. Teanercent Voucher. Include a voucher for the remaining ten percent
of the agreed consideration as provided by Article III of the contract.
This voucher will be held by no, pending approval for renewal of the
contract, after which it will be paid or if contract in not renewed,
it will be paid upon receipt of the complete scientific report.

5. Incident Roper . Include information no required in attachnent "A".



'to:

The progress report, expenditure statement, and renewal pfoPosal shoold
, be endorsed by the proper administrative officials, and six copies of
each, together with the voucher, should be enhaitted at the some time

0. S. Atomic Energy Commission
Research and Development Division
Post Office Box E
Oak Ridge, Tennessee

If you do not contemplate requesting renewal, we shall appreciate your
advising us as soon as possible.

Your cooperation and assistance in this matter is appreciated.

‘ 7 Very truly yours,

(Signed) mm H. mm

‘ Herman M. Roth
>Director ‘ ‘ ‘;§
Research and Development Division ”3

Eoclosure: , ' 5:
Attachment "A" (1) * r ‘ , 3;



Annmmnnnnmr'ur*

~Ase-regulations require that reports he submitted on accidents, fires, and unusual
operational incidents which occur in connection with work being performed under Afic
supported contracts. Reports are required for the following types of incidento:\

1. Serious Incidente

Immediate reports by phone (Oak Ridge'S-Boll, extension 4657) or tele-
type to Research and Development Division, 0. 5. Atomic Energy Connie-
oion, Post Office Ben E, Oak Ridge. Tenneoeee, on fetal injury where
death seems imminent; injury of five or more in one fire or accident;
damage of $5,000 or more to Government grgperty; nuclear radiation of

wipersonneisorrchemicalyexpoanre;greaultingtinioverexpoenrewentfieientiy
serious to warrant hospitalization for observation or treatment; end 7
other accidents or incidents of which immediate information is considered
in the best interest of the program.

2..4' rinkler Lenka e

Reports on industrial 10.; of $50 to $5,000 of Governuent Exggerc: gram'
~ these canoes. together with.eny lose and damage to private property.v

‘3; .0tner Prggertz Egggge Accidents

Reporto on other accidental property damage of $50 to $5,000 to GoVern—
neat grrggertz‘. ‘ ~ ‘

4. ’Personel Injurie-

Reporto of pereonol injuries, including disability from occupationelc
a Idisenoe and nuclear radiation occurring in connection with work.bein3

‘ performed under AEC supported contracts.

Reports on items 2. 3, end 4 any be included in the tunnel progreos or final report; i
If no such incidents have occurred during the current contract period, please incinoe:‘
a statement to thin effect in your progroor report or final report.
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I , _ 7 ‘ . Progress- Report

1 . . 7 Expengibure Statement

‘ ' " ’ ’ , May '3, 1.95.9

“ , " ' V‘Pmparied By: ‘ J ‘ ‘
A - ‘ Project Leader

v _ Approved By: _,.,- r; . ‘‘ f ‘ Birecter, Northparqlim ' ’ ‘ 1' ' Agricultural EXperiment Station .

‘ 3113;311:653 fiager .,
North Carolina State ,



Progress Report to

U S ATOMICENERGY CQEMISSEGE
Research and Eevelopment Edeisien

Post foiee Box E
Oak Ridgea Tennessee

Ac Egtdo denierect #A“e(h0213~132h

Contractor; Nerth Gercline Stste Gellege
Title: A Study13f the Effect of Composition of the Diet en Lipids MetabolismU3ine G?"

This report covers the peried from July'lg 195? to dateo
Inasmuch as the contract with the Atomic Energy Commission was to termie

nets as of October 31, 1959, and since it was felt that support for work along
the same lines would be unobtaineble from sources outside the AEC, the direc»
tion of the work was shifted somewhato

Studies had been conducted at this laboratory on the kinetics of depletion
of linoleic acid from animal fat depotso In these studies high depot fat levels
of linoleic acid were induced in mice by feeding safflower Oils The animals
were then given a fatefree diet and the disappearance of linoleic acid from
the depot fat followeda It was observed that there were at least two rates
of decline, a rapid one and a relatively slow oneo One of the questions to
be answered was whether the slow rate was specific for linoleic acid or whether
it reflected a lipids pool of slow metabOlism.

In an attempt to determine thisg two experiments with Clhelabeled fatty
acids were conducted. In the first experiment carhoxy1=labeled linoleic acid
and palmitic acid were used and in the second, carboxylalabeled steeric acid
as well as linoleie and palmitic were useda In these experiments the Glh=
labeled acids were fed for 2:3 weeks with a diet containing 15% safflower 011,
after which a fatefree, Clhefree diet was fed for 3:6 weeksa The expired
carbon dioxide was collected daily during the course of the entire experiments
and countede The results may be summarized as follows:

19 Despite the .Eect that the specific activity of the dietary
linoleic was less than onsetenth that of the palmitic and
stearic acids, the total counts expired from all acids as
well as the Specific activity of the expired carbon dioxide
was remarkably similaro



lg

2@ file curves cf the radicactivicy of the expired carbon dicxide,
after cessation of the Clh feeding, chewed two slopes, indi-
cating thee-there are at least two pools of lipides that are
metabolized at different reteso

36 The data from the second experiment were adjusted statistically
for daily food intake and the daily activity (as measured by
weight of 002 expired)g This treatment of the data resulted in
greatly smoothing out the daily variations in the curves. Of
greater significance, however, the statistical treatment showed
that there was a specific increase in the Clhog from linpleate
asecciated with daily activitye This interesting qbserveticn is
undergoing further studya

Incidents
No incidents or eccifients occurred during the contract period covered by

thin reperco

Request fer renewal of contract: we request a renewal of the contract on a
no—ccsfi basis for the following year to complete the studies now in
progress.



Expenditure of Funds,

Budgat cf Available Funész.

AOEQCO
Support

Ne Cc Stake
.Suggort

Bglance of funds ffom l95§ml9§6 as cf August 1, 195?:

Salaries and labor
Supplies
St&tistic&1 Service
OVthead

19000.00
ZEBohl

M
13507091_

1,706.25

312950
1,323e9h
3,3h2969

Funds availabls from Nevember 19 195? to Ocfiober 31‘g9 1958:

Salawies &nd 1ab©r~vl_.
Supplifis
Equipmant
Stafiistical Serviae
Overhead

5955050®
?09000

23158000.'

=1209zooo
93500003

8,100600
19000000
2,5uacoo
19500000

' h2508000
173650900

Total

29?%025
22hohl
312950

1,60?.hh
h,850960

132650000
19700000
u9700900
12500600
52600.00

273150000



Fuads $0000:

AQEQCQ No Go Statfi
Support Supporfi Tatal

August 1@ 195? 00 000000? 31, 195?:

Salarias 0nd 1000? 19360900 1;?06925 29?06.25supplies / 220001 we 22hahlStatistiQ0l Sarvice am 312950 312.50avgrhead 283050 13323094 lg60?.hh
1’50?991 Egghzéég 153850960

November lg 1957 to Ocfiobar 31, 1958:
Salariea and lahcr 53550000 8,100903 139650900Supplies 7100900 1§000000 1,300.00Equipmenfi 29158600 235h2000 h,700.00Statistical Sarvice w 1500.00 1,,500.00Overhead 1,092 900 14508000 52600900

99500900 179650900 27,150000
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Contract No. ATr(hO-l)-l32h
North Carolina State College of Agriculture
and Engineering

Modification No. 7

SUPPLEMENTAL AGREEMENT

THIS SUPPLEMENTAL AGREEMENT, entered into this3§§§ day of June , 1959,

by and between the UNITED STATES OF AMERICA (hereina r called the "Govern—

ment"), represented herein by the UNITED SIATES ATOMIC ENERGY COMMISSION
(hereinafter called the "Commission"), and NORTH CAROLINA S’EA'IE comma OF

AGRICULTURE AND WGINEERING (hereinafter called the "Contractor") ;

WITNESSETH THAT:

WHEREAS, the Government and the Contractor entered into Contract No.

AT—(hO-l)—132h, dated June 29, 1951, providing for a study of the effect

of the composition of the diet on lipide metabolism; and

WHEREAS, the contract has been amended heretofore by Modifications

WHEREAS, the Commission desires to provide for an extension of the time

during which the work under TITLE VIII of Appendix "A" may be conducted,

without additional funds, and to effect certain other changes as are herein~

after more particularly described; and

WHEREAS, this Supplemental Agreement is authorized by and executed

under the Atomic Energy Act of l9Sh;

NOW, THEREFORE, the parties hereto do mutually agree that said contract

is hereby modified in the following particulars, but in no others:

1. -The following new section "9.” is added to Article II:

"9. The period during which the work under this contract may

be conducted is hereby extended to October 31, 1959."

2. subsection 2. a. of Article III is revised to read as follows:

"a. On or before-the date of commencement of the work on the
project described in Appendix "A", the Government shall pay to the
Contractor upon submission by the Contractor of a proper voucher,
hS per cent of the agreed consideration.“

3. In subsections 2. b. and 2. c. of Article III, delete the words

"properly certified voucher" and substitute therefor the words "proper

voucher."



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

UNITED STATES OF AMERICA

BY: UNI $11138 A'DMIC/zfliflYCDWIISSION

rHt RMAN M ROTH
Dmrm“finus. -5, A-LL .4 AND maul-1L0?

(Contracting Officer)

WITNESSES: NORTH CAROLINA STATE COLLEGE OF AGRI CULTLHE

I C

(A 8)
Miss mums.

W
@1271’

(Address)

ACCEPTANCE BY SENIOR INVESTIGATOR

rave read the foregoing Supplemmtal Agreement and agree to be bound
by the provisions of this document. Ma

Senior Inves tiga tor

“W?“

3%:mm
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UNITED STATES
ATOMIC ENERGY COMMISSION

INREHXFEFERTO: Oak Ridge, Tennessee
ACC:ARB June 2h, 1959

North Carolina State College
School of Agriculture
Department of Animal Industry
Raleigh, North Carolina

Attention: Dr. Samuel B. Tove

Subject: MODIFICATION NO. 7 TO CONTRACT NO. AT~(hOel)~132h

Gentlemen:

Enclosed, in triplicate, is proposed Modification No. 7 to the
subject contract which provides for an extension of the time, to
October 31, 1959, during which the work under the contract may
be conducted, without additional funds.

If the modification, as submitted, is satisfactory, will you kindly
sign two of the enclosed copies in the space provided for the Senior
Investigator, have such two copies signed by the proper official of
the College, and return them to this office. The third enclosed
copy is for your retention. After signature and dating on behalf
of the Commission, one duly signed copy of the modification will
be returned for your files.

Very truly yours,

C3347
ore

Director, Contract Division
Oak Ridge Operations

Enclosure:
Proposed Mod. 7 (in trip.)

00: Div. of Biology & Medicine,
AEC Headquarters

0. S. Shoup



Contract Noe ATB(hO~l)~l32h
North Carolina State College of Agriculture
and Engineering

Modification Noe 7

SUPPLEMENTAL AGREEMENT

nus 50??anan AGREEMEVT, entered into this $1?” of , .1959,
by and between the UNITED STATES OF.AMERICA_(hereinaf er calls e "Govern—I
ment"), represented herein by the UNITED SIATES ATOMIC ENERGY COMMISSION
(hereinafter called the "CommiSsion"), and NORTH CAROLINA STATE COLLEGE OF
AGRICMETURE AND ENGINEERING (hereinafter called the "Contractor");

mmssssm THAT:

‘WHEREAS, the Government and the Contractor entered into Contract No.
AT—(hO-l)-132h, dated June 29, 1951, providing for a study of the effect
of the composition of the diet on lipids metabolism; and

‘WHEREAS, the contract has been amended heretofore by Modifications
Nos. 1 - 6; and

WHEREAS, the Commission desires to provide for an extension of the time
during which the work under TITLE VIII of Appendix "A-" may be conducted,
without additional funds, and to effect certain other changes as are herein—
after more particularly described; and _

WHEREAS, this Supplemental Agreement is authorized by and executed
under the Atomic Energy Act of l95h;

NOW, THEREFORE, the parties hereto do mutually agree that said contract
is hereby modified in the following particulars, but in no others:

1. The following new section "9.“ is added to Article II:

"9. The period during which the work under this contract may
be conducted is hereby extended to October 31, 1959."

2. Subsection 2. a. of Article III is revised to read as follows:

"a. On or before the date of commencement of the work on the
project described in Appendix “A", the Government shall pay to the
Contractor upon submiSsion by the Contractor of a proper voucher,
hS per cent of the agreed consideration."

3. In subsections 2. b. and 2. c. of Article III, delete the words
"properly certified voucher" and substitute therefor the words "proper
voucher."



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

WITNESSES :

(Address )

ACCEPTANCE BY SENIOR INVESTIGATOR

UNITED STATES OF AMERICA

BY: UNITED STATES ATOMIC ENERGY CDT/MISSION

BY:

(Contracting Officer)

NORTH CAROLINA STATE COLLEGE OF AGRICULTURE
AND ENGINE '

B Y: \/Wr ‘ /
l J I h .0, > V e"
address) g/ , gusmESS MANAGE!

I have read the foregoing Supplemental Agreement and agree to be bound
by the provisions of this document.

262V
Senior Investiga tor



A.E.c. CONTRACT N03. AT-(40~1)~1324

Final Report

September 7, 1960

Prepared By: iéé:;kvéo°7/22EZ '
V? Project fiéader

Approved By: 6;?1252;2::T1P1PL\
Diréttor, North Carolina
Agricultural Experiment StationW/

Busin 35 Manager
Nort Carolina State College



Final Report to

U. S. ATOMIC ENERGY COMMISSION
Research and Development Division

Post Office Box E
Oak Ridge, Tennessee

A. E. 0. Contract No. AT-(40-1)-1324

Contractor: North Carolina State College.
Title: A Studylzf the Effect of Composition of the Diet on Lipide Metabolism

Using C .

This report covers the period from July 1.1951, to October 31, 1959.

Objectives:

When this project was initiated, it was hoped that lipide metabolism
could be studied by investigating the effects of various nutritional
factors (e.g., caloric intake, essential fatty acids, pantothenic acid,
biotin) on the turnover of liver fatty acids. As the work progressed, the
high degree of variability encountered in the data resulted in a shift of
the objectives toward a more fundamental study of the nature of turnover
curves 0

Results:

In the initial phase of the project the effect of a deficiency of
pantothenic acid, biotin, linoleic acid, and pyridoxine on the turnover of
palmitic acid, stearic acid, and the unsaturated fatty acids was studied.
In addition, the effects of caloric insufficiency and thyroxine feeding
were also studied. In all of these experiments a single injection of
carboxyl-labeled acetate was used as the tracer dose. In the first



-2-

experiments observations were taken at 12-hour intervals; and although

the deficient groups were variable, the control groups clearly showed two
turnover curves within 48 hours. The latter provided a basis for a paper
entitled "Turnover of Palmitic, Stearic and Unsaturated Fatty Acids in
Rat Liver", published in the Journal of Biological Chemistry (218: 275, 1956).
In subsequent experiments the observations were taken at shorter time intervals.

The most characteristic feature of the data of all of these later
experiments was the marked degree of variability between animals of the
same experiment and between different experiments. This marked degree of
variability was such that it was impossible to decide whether or not any
of the nutritional variables under study had any effect on the metabolism
of lipides. Thus the problem became a study of the variation; and as such,
distinguishing animal variation of the usual random type from that which
was not random but represented a phenomenon associated with metabolic
turnover, became of paramount importance. It was considered that metabolic
turnover might not be represented as a smooth curve but rather a curve
consisting of a complex series of damped cycles. With such a situation
highly variable data would be expected, for the variation would thus be
composed of two components: (1) variability in the total amount of tracer
that passes through a pool, and (2) variability in the rate of transfer
from one pool to another, i.e., the degree with which metabolic cycles of
different animals are in or out of phase. Clearly what is needed is a
continuous record of the turnover of a single compound in one animal.
Accordingly, the turnover of several compounds, as measured by expired
carbon dioxide, was investigated.

In these studies, the specific activity time curves for expired carbon
dioxide were constructed from observations taken at 15—minute intervals



over periods of from 20 to 50 hours. The tracer compounds injected were
carboxylnlabeled acetate, 1—5 labeled citrate, and labeled bicarbonate.
All of the curves obtained were similar, clearly showing the presence of
damped cycles. Major cycles of about 20 hours duration were observed in
good agreement with the previously observed bimodal turnover curves of
liver fatty acids. Superimposed on the major cycles were minor cycles
showing some degree of regularity. During some of these experiments,
observations on the activity of the animals were taken, but neither time
of food ingestion nor animal activity could be correlated with the cycles.

Considerable time and effort were expended during the project on
attempts to fit the data to multi-exponential equations. In all cases these
attempts met with complete failure. The chief reason for this lay in the
fact that statistical knowledge for the fitting of the data to non-linear
equations was inadequate.

Discussion:

It is clear from these studies conducted under this contract that
metabolic turnover curves are cyclic in nature. In speculating on
mechanisms that would account for cyclic turnover curves, four possibilities
have been considered:

1. There could be more than one metabolic pool for a given
compound. These different pools might reside in different
tissues within an animal, different cells within a given
tissue, different parts of a single cell, or even in different
parts of a large molecule. Thus, even though a pure compound
was isolated, it would represent the mean of several parts.
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Should the individual pools have metabolic rates suffi-

ciently different, the mean specific activity time curves

would contain cycles.

Similarly, cycles would occur in the specific activity
time curve of a metabolite that arose from a common

precursor over two or more alternate pathways with
different metabolic rates.

A time delay in the recycling of a metabolite might occur.
For example, Stetten and Stetten (g. gigl.lgh§§., 213: 723,
1955) found that shortly after the injection of labeled
glucose, the peripheral tiers of liver glycogen were more
highly labeled than the center tiers. As time went on, the
radioactivity of the center tiers rose, while that of the
peripheral tiers fell, until finally the center tiers
of the glycogen had a higher specific activity than the
outer tiers. Thus the glucose move in a loop from the

periphery of the glycogen molecule to the center and then
out. The specific activity of carbon dioxide from such

animals would be high initially, decrease as the glucose
was in the center of the glycogen molecule, and then increase
as the glucose which occupied the center tiers was oxidized.
Talbert __t_ _a_1_. (9993.5, 2941, 1955) did obtain a cycle in
the specific activity time curve of the expired carbon
dioxide following the injection of radioglucose. It is not
unreasonable that similar events would occur with any large
molecule not in true solution in a cell.



4. That a specific activity time curve should be uniform

is based on the assumption that metabolism flows

continuously smoothly and evenly. It would seem

logical that such an assumption is an oversimplification
of the true picture of metabolism particularly in an

intact animal. It is more likely metabolism is
basically a more or less discontinuous process. As
such, a given metabolic pathway may function at an

accelerated rate for a given period and at a reduced
rate for the next period. At the same time, a second

system could follow a reverse time pattern. The
specific activity time curves resulting from these

systems would clearly be cyclic.
It was a great disappointment that no progress could be made in fitting

the specific activity time data to exponential expressions of rate. It is
hoped that with improvements in the estimation of nonmlinear equations, this
goal will be achieved in the future.

Finally, despite the vast amount of work on the estimation of turnover
rates, one can question what is measured in these investigations. In almost
every instance (where sufficient observations were taken) these curves show
evidence of cycles that were assumed to be random variation and hence were
ignored. This does not mean to imply that genuine turnovers were not
measured in these cases, but the difficulty arises in deciding which metabolic
compartment is represented by the turnover values obtained.



Incidents:

No incidents or accidents occurred other than those of a minor nature

during the contract period.

Termination:

With this report, work on A.E.C. contract No. AT-(AO-l)~1324 will be

terminated.

Expenditure of Funds:

The financial statement for the contract has been made previously, and

no further expenditure of funds has been made since the last report.
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Contractor: North Carolina State College.

Title: A Study of the Effect of Composition of the Diet on Lipide Metabolism
Using c14.

This report covers the period from July 1.1951, to October 31, 1959.

Objectives:

When this project was initiated, it was hoped that lipide metabolism
could be studied by investigating the effects of various nutritional
factors (e.g., caloric intake, essential fatty acids, pantothenic acid,
biotin) on the turnover of liver fatty acids. As the work progressed, the
high degree of variability encountered in the data resulted in a shift of
the objectives toward a more fundamental study of the nature of turnover
curves.

Results:

In the initial phase of the project the effect of a deficiency of
pantothenic acid, biotin, linoleic acid, and pyridoxine on the turnover of
palmitic acid, stearic acid, and the unsaturated fatty acids was studied.
In addition. the effects of caloric insufficiency and thyroxine feeding
were also studied. In all of these experiments a single injection of
carboxylwlabeled acetate was used as the tracer dose. In the first
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experiments observations were taken at 12—hour intervals; and although

the deficient groups were variable, the control groups clearly showed two

turnover curves within 48 hours. The latter provided a basis for a paper }
entitled "Turnover of Palmitic, Stearic and Unsaturated Fatty Acids in
Rat Liver", published in the Journal 2; Biological Chemistry (218: 275, 1956).
In subsequent experiments the observations were taken at shorter time intervals.

The most characteristic feature of the data of all of these later
experiments was the marked degree of variability between animals of the
same experiment and between different experiments. This marked degree of
variability was such that it was impossible to decide whether or not any
of the nutritional variables under study had any effect on the metabolism
of lipides. Thus the problem became a study of the variation; and as such,
distinguishing animal variation of the usual random type from that which
was not random but represented a phenomenon associated with metabolic
turnover, became of paramount importance. It was considered that metabolic
turnover might not be represented as a smooth curve but rather a curve
consisting of a complex series of damped cycles. With such a situation
highly variable data would be expected, for the variation would thus be
composed of two components: (1) variability in the total amount of tracer
that passes through a pool, and (2) variability in the rate of transfer
from one pool to another, i.e., the degree with which metabolic cycles of
different animals-are in or out of phase. Clearly what is needed is a
continuous record of the turnover of a single compound in one animal.
Accordingly, the turnover of several compounds, as measured by expired
carbon dioxide, was investigated.

In these studies, the specific activity time curves for expired carbon
dioxide were constructed from observations taken at 15-minute intervals



over periods of from 20 to 50 hours. The tracer compounds injected were
carboxyl~labeled acetate, 1-5 labeled citrate, and labeled bicarbonate.
All of the curves obtained were similar, clearly showing the presence of
damped cycles. Major cycles of about 20 hours duration were observed in
good agreement with the previously observed binodal turnover curves of
liver fatty acids. Superimposed on the major cycles were minor cycles
showing some degree of regularity. During some of these experiments,
observations on the activity of the animals were taken, but neither time
of food ingestion nor animal activity could be correlated with the cycles.

Considerable time and effort were expended during the project on
attempts to fit the data to multi-exponential equations. In all cases these
attempts met with complete failure. The chief reason for this lay in the
fact that statistical knowledge for the fitting of the data to non-linear
equations was inadequate.

Discussion:

It is clear from these studies conducted under this contract that
metabolic turnover curves are cyclic in nature. In speculating on
mechanisms that would account for cyclic turnover curves, four possibilities
have been considered:

1. There could be more than one metabolic pool for a given
compound. These different pools might reside in different
tissues within an animal, different cells within a given
tissue, different parts of a single cell, or even in different
parts of a large molecule. Thus, even though a pure compound
was isolated, it would represent the mean of several parts.
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Should the individual pools have metabolic rates suffi-

ciently different, the mean specific activity time curves

would contain cycles.

Similarly, cycles would occur in the specific activity

time curve of a metabolite that arose from a common

precursor over two or more alternate pathways with

different metabolic rates.

A time delay in the recycling of a metabolite might occur.

For example, Stetten and Stetten (g. gigl. 9222., 213: 723,
1955) found that shortly after the injection of labeled

glucose, the peripheral tiers of liver glycogen were more

highly labeled than the center tiers. As time went on, the

radioactivity of the center tiers rose, while that of the

peripheral tiers fell, until finally the center tiers

of the glycogen had a higher specific activity than the

outer tiers. Thus the glucose move in a loop from the

periphery of the glycogen molecule to the center and then

out. The specific activity of carbon dioxide from such

animals would be high initially, decrease as the glucose

was in the center of the glycogen molecule, and then increase

as the glucose which occupied the center tiers was oxidized.

Tolbert E; El. (g.g,3.g., 2941, 1955) did obtain a cycle in

the specific activity time curve of the expired carbon

dioxide following the injection of radioglucose. It is not

unreasonable that similar events would occur with any large

molecule not in true solution in a cell.



4. That a specific activity time curve should be uniform

is based on the assumption that metabolism flows

continuously smoothly and evenly. It would seem

logical that such an assumption is an oversimplification

of the true picture of metabolism particularly in an

intact animal. It is more likely metabolism is

basically a more or less discontinuous process. As

such, a given metabolic pathway may function at an

accelerated rate for a given period and at a reduced

rate for the next period. At the same time, a second

system could follow a reverse time pattern. The

specific activity time curves resulting from these

systems would clearly be cyclic.

It was a great disappointment that no progress could be made in fitting

the specific activity time data to exponential expressions of rate. It is
hoped that with improvements in the estimation of nonalinear equations, this

goal will be achieved in the future.

Finally, despite the vast amount of work on the estimation of turnover

rates, one can question what is measured in these investigations. In almost

every instance (where sufficient observations were taken) these curves show

evidence of cycles that were assumed to be random variation and hence were
ignored. This does not mean to imply that genuine turnovers were not

measured in these cases, but the difficulty arises in deciding which metabolic

compartment is represented by the turnover values obtained.



Incidents:

No incidents or accidents occurred other than those of a minor nature

during the contract period.

Termination: 4

With this report, work on A.E.C. contract No. AT-(40-1)~1324 will be

terminated.

Expenditure of Funds:

The financial statement for the contract has been made previously, and

no further expenditure of funds has been made since the last report.
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UNHED STATES
ATOMIC ENERGY COMMISSION

IN REPLY REFER TO:
ORS:JDB Oak Ridge, Tennessee

October 25, 1960

Dr. Samuel B. Tove
Department of Animal Nutrition
North Carolina State College
Raleigh, North Carolina

Subject: CONTRACT no. AT—(hO—l)-132h 0

Dear Dr. Tove:

Reference is made to H. A. Stewart's letter of September 13, 1960,
submitting the final report under Contract No. AE~ChC~l)—132h. The
report has been determined to be satisfactory and concludes the
obligations of the College except for a certification as to inven-
tions made under the contract. You will receive an Inventions Cer—
tificate from our Patent Branch for completion in the near future.
’We have processed the voucher for payment in the amount of $950 for
the remaining ten percent of the agreed consideration under Modifica~
tion No. 6 and will proceed to close out the contract.

Your cooperation is appreciated.

. Very truly yours,

/%VC. 5. Shoup
Chief, Biology Branch
Research and Development Division

CC: J. G. Vann, North Carolina
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CERTIFICATE AS TO REPORTSa NOTEBOOKS AND INVENTIONS

BY

XDETH flsRflLIEA STATE CflfiLfififi
(Contractor)

Prime Contract Number ”-4Isa-13 #1321;

State of )
) ss.;

County of )

. gim,, ; «lg. being duly sworn, deposes and says:
'Contractbrfs Representative)

10 That as the .xraey
Title of Contractoer Representative)

of ‘ he is fully acquainted with the work performed
‘Gontractor.

by the employees of the contractor under said contract.

20 That in the course of the work performed under the contract identified above
the following technical reports have been submitted to Br Harman Me 36

Individual Recipient)
Oak Ridge Operations Office9 Uo So Atomic Energy Commission or to

9 ‘ at
(Individual Recipient) ‘ ' (Organization)

0
(Location),

Such reports are identified as follows:

TITLE NUMBER
my.” Rupert, m 1952 ‘
PM!” Rupert, April 15, 1953
Program Report, flax-on 29, 19%
We Report, Harsh 1955
rmgmu angel-t, April 1. 1956
Program More, August 1, 195?
Mm: assert, its? 7: 195;?
final Rupert, septamter 7, 1966

3. That the following papersg covering work performed under the contract
identified above9 have been submitted for publication:

TITLE JOURNAL PUBLICATION
DATE

The Turnover of Fslmitic, starts am}. at smegma 1956
and Unsaturated natty news in Rat mummy. 213 32375
LiVQVu



A. That all notebook records and other original technical data recorded
in the course of the work under the contract identified above are maintained in
the custody shown below, and will be submitted to the Assistant General Counsel
for Patents, U. S. Atomic Energy Commission, Germantown, Maryland, upon request by
him for use in the preparation of patent documents or for use as evidence in
establishing priority of invention. All such notebooks and other original records
are listed and identified, and their present custody is shown below:

RECORD IDENTIFICATION CUSTODY

We: curves 5. 3. Town

5. That to the best of my knowledge and belief there were no inventions
or discoveries made or conceived in the course of, in connection with, or under the
terms of the contract identified above other than those which have, prior to the date
of this affidavit, been reported to the Patent Branch of the U. S. Atomic Energy
Commission, as identified below}

AEC CASE NO. INVENTOR TITLE

8cm

6. That there were no subcontracts under this contract.
Rom

(Contractor's Representative)

Subscribed and sworn before me this day of ; , , l9

Notary Public

(SEAL)

INSTRUCTIONS

1. In the event that there were no reports such as indicated in Section 2, above,
write the word "NONE" following Section 2.

2. In the event that there were no papers such as indicated in Section 3, above,
write the word "NONE" following Section 3.

3. In the event that there were no notebooks or other original data such as
indicated in Section A, above, write the word "NONE” following Section A.

A. In the event that there were no inventions or discoveries reported as
indicated in Section 5, write the word “NONE" following Section 5.


