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THIS SUIMPLEMENTAL AGRoELENT, entered into this gﬁf day
of s 1951, by and between tne UNITED STATES OF AMERICA
(t inafter c¢alled the "Government"), represented herein oy the UNITED
STATES ATOMIC ENERGY COMMISSTON /hereinatter called the "Commission"),
and the BO"MAN GRAY SCHOOL OF MEDICINE CF AKE FOREST COLLEGE (hereln
aizer called the "Contractor®);. .-

VITNESSET] THAT:

WHLEREAS, the Government and the Cuntractor entered into
Contract No~ AT-(L0=1)-298. caied June 22, 199, for the perforwance
Ty the Contractor, commencing on July !, 1949, of three separate
research preojects on (1) the distribution anc turnover of sodium and
potassiua in acute infections, (2) the formation of phospnolipides in
tissues, ard (2 the toxicity of P32 as relaved %o the diel and to
the chemical nature of the compound; and

“HEREAS, the coniract has been amendad veretofore by
Modification No. 1; and

‘HERLAS, the Government desires to increase its paymeats
under the seccnd period of performan:e; and

WHEREAS, the parties desire to extend the tevrm of the con-
tract in order to continue and expand tne research activities under-
taken during the initial period, as descrioed in Supplewent No. 2 to
Appendix "A"; and :

“HER®AS, this Supplemental &preement is authorizzad by and
executed under the Atomlx Energy Act of 17LS;

NOW, THERLFOXE, the parties heretc do mutually agree that
Contract No. AT-(L0-1)=288 is modified in the following particu;ars.
but in ao othners:

1. In crder to increase by One Thousand Dollars /31,070.00)
the Governaen*‘s payneat to the Contractor {or work under Title I o
Ap endix "A" during the seCJﬁd period, the following changes ire :aue
&flcctive as of Aoril 23 B4

3. In ARTICLE IIX, ssciion 1, line 3, delete " ilty-Three
Tnousand Seven itundred sorty-right Deollars (453,7L8..0)"
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and substitute therefor "fifty-Four Thousand 3even
Hundred forty~iight Dollars (§5L,7h8.00)".

b. In ARTICLE III, Section 2b, add the following new
sentence at the end of tne section:

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

> - In Supplement No. 1 to Appendix "A", Title I,
section 2B (1) delete, in line 1, "$13,858,00"
and substitvte therefor n*1);,858.00"; and in
Section 28 (1) c, delete, in line 5, "$300.00"
and substitute therefor "jl,300.00", and delete,
in line 8, "$2,%00.00" and substitute therefor

- "§3,200.00", and delete,in line 12, "$13,858.00"
and substitute therefor "$1L,358,00".

2. Insert the section number "1." before the first word
of ARTICLE Il - TCRi OF CUNTRACT, and add the following new Section 2
to ARTICL: II:

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

3, Insert the sub-section letter "a." between the words
"Consideration.” and "In" in Section 1 of ARXTICLE III - PROGRAN DEVLLO -
KENT AND rINANCING, and add the following new sub-section b to Section 1
of ARTICLE II1:

"b, In consiceration of the performance of tne work

under the three litles described in Supplement
No. 2 to Aspendix 'A', the Government will pay
to the Contractor the total sum of Thirty
Thousand Seven Hundred Ninety=One and 96/100
Dollars ($30,791.96) for the third period of
performance, the funds to oe applied to the
three Titles according to the budget provisions
of Supplement No, 2 to Appendix 'A', It is
expressly agreed that the total sum of Two
Thousand five Hundred Thirty-wix and 84/100

) Dollars (52,536.8L) which nad been previously
paid to the Contractor by the tGovernment (this
sum incluae3 the increase effected by change
numoer 1 of Modification No. 2) but which will
remain unexpended at the end of the second
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period of performance will be applied to the
costs of the third period of performance
according to the amount remaining to each
Title.

1o Add the following new Supplement No. 2 to Appendix "A":

"SUPPLEMENT NO, 2

"TITLE I

PROJECT

"aring this period the Contractor will continue
his investigations into the distribution and

turnover of sodium and potassium in acute infections

by proceeding along the following lines of en-
deavor:

"a, Standardization of methods

"Though much time and effort has gone into
development of techniques in the past year and
a half some of the techniques siil)l must be
standardized to be sure they are absolutely
dependabls., No data are available on normal
values for soms techniques and these must be
established before definitive experiments can
‘be attempted or the data on experiments in
-progress interpreted,

"The radiopotassium work in animals has just
begun. The technique must be standardized and
normal values established for K42 space or
exchangeable K content in normal rabbits.

"Normal values must be established for the
tissue content of total potassium and K< in
‘normal rabbits.

"Since potassium is found almost entirely
intracellularly in association with tissue
proteins, the interpretation of data in
abnormal states becomes extremely difficult.
In addition to the control values for normal
aninals not under stress, a second type of
control experiment must be done., It has been
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shown that simply putting normal persons to

bed will increase the nitrogen excretion in

the urine, presumably from destruction of

) tissue protein. It might be presumed that the
potassium excretion would be increased under
such circumstances and the total tissue potassium
, correspondingly reduced. ‘lhe validity of this

thesis must te established in experimental animals
under some stress which is different from that
to be induced later in definitive experiments.
Therefore, a second group of animals will be
starved to induce tissue breakdown under
reasonadly normal physiologic conditions and
the avove studies performed in order tc determine
the 2ffect of this stress alone - withaut in-
fection ¢r immune reaction ~ on the tatsl
excnangeacle potassium content or nstassium
space and tne tissue conient of potausiuc.
‘This control should be valid since animals il!
with an inlection or serum disease are nol
likely (o eat as wuch as would nori.-ai anima:..

"In order to determine whether the .orrelation
between radiopotassium content and urinary
creatinine excretlon reported in nprual human
males will hold in rabbits, urinary creatinine
should pe determined at the same time the
potassium excretion is measured in both normal
and starved animals,

"Normal values must be estaplished or raboits

the tagged serum protein technique utilizing
1131 as a marker. The range of nor.al values
in animals, utilizing not only raboit albumin
but rabbit globulin ana perhsps even large
protein molecules such as fibrinogen, mst be
done.

"Bependinﬁjipon the relative alteration of Nazh,

K82 and 115* vilues as determined in the above
experiment, autoradiography of the orgas should
be attempted in order to locate the tissues
into which ions and proteins leak in the course
of infections and immune reactions. Though
potassium and sodium are soluble, it is hoped
that a technique utllising plastic fixation with-
out dehydration will prove reasible so that the
soluble ions will not be reached out. The pro-
blem should be less technically difficult with
iodine tagged proteins which may be precipitated

- and left in situ.

-l -
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"b.

"Preliminary experiments in human beings have given
interesting and often unexpected results 1ndicaﬁing
a relationship between urinary creatinine and X
excretion, These experiments should be consideravly
extended in a wide range of pathological conditions in
order to serve as a control on the alterations in
permeavility in specific infectious diseases and in
knowm demonstrable immune reactims. Experiments
should be run particularly on disease processes
which are known to affect the permeability of
capillary or cellular meabrances - such as acute
rheumatic fever, glomerulonephritis and myxedema.

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

Intracellular infections

i
1Since the experimental techniques to be utilized
have not yet been completely standardized, it was not
possible during the past year to evaluate experimental
infections in animals., It will be necessary to
standardise an infection in raboits, preferably with
an experimental Rocky Mountain spottied fever strain,
which is at present established in guinea pigs. The
guinea pig is not a suitable animal for the experiments
contemplated and our techniques are all standardized
for rabbits.

"As soon as a standardized dose is determined and a
dependable reproducible iﬁfecﬁon 1nduced, the
techmiques, utilizing Nal , and I131 labeled
raboit serum fractions, daveloped will be applied.
Serial astudies at as close intervals as technical
problems - such as rate of decay of isotopes - will
permit will be done.

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

"If time permi.s, an attempt will be made to tag the
rickettsias with P32 by introduction of the isotope
into the chick ezgg during growth of the rickettsias.
The labeled organisms will then be injected into normal
raobits and raboits previously immunized against the
sams strain of rickettsias, in order to study more
accurately the localization of the parasite,

-5«



10q04L5

"c°

" do

"e‘

"In all of the experiments the physiologic measure-
wents will be correlated with the immunologic responses
and the data cowmpared with the previous findings in
clinical instances of nocky kountain spotted fever in
hunan beings.

Extracellular infections

"The experiments now in press on fluid changes in
trichinosis - an extracellular infection = should be
repeaced with the application of the techniques now
being standardizeﬁ Qabbits will ve fed trichinous
rat meat; the Na2l, kb2 and 1131 labeled protein
fraction studies wlil be done at appropriate intervals,
ine ~hysiolozic data will P correlated with the
immunologic response and the findings compared with
the small amount of data availaole in clinical cases
of trichinosis in huuan beings.

"ihe difficulty in reproducing standardized extracellular
interstitiszl infections in raboits with the rreumoccccus,
as compared witn tne difficulty in trichinella in-
fections, is so much greater that it seers wore pro-
fitable to return to the parasitic infestation and

to abandon, at least temporarily, the bacterial
infection, .

Immune reactions without infections

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

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

be repea.c¢d and the techniques under standardization

be applied, Sodium=2k, potassiun=42, and iodine-l3l
labeled protein fraction altera.ions should be determir ed
in raobits,

Auto-antibody studies

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

can be completed, this year the following study should

be started.

"An attempt will be made to produce auto-antibody
to rabbit hear using as antigen a mixture of group A
beta hemolytic Streptococcus somatic group specific
fractions which have been combined with normal
raboit heart. If the attempt 1s successful, the L
1ﬁ5mnologic and physiologic methods, utilizing Nat,

Jl 1abeled raboit serum fractions, will
be a.pplied to the animals. In an additional group
of animals the am tibody itself can be tagged with
1131 for studies on the distribution of the antibody
in normal and smiti ed animals., The histologic
lesions could be comlated with the physilologic
changes by autoradiography.

"As a control, the eifect of repeated sensitization
of raboits with the bacterial fractions alone would
pe studied, utilizing the same techniques, and the
resulls compared with those obtained by the auto-~

antibody technique.
nf, Clinical studies

"The techniques dsveloped and standardized in human
beings are being applied to the study of infectious
diseases in human patients. The development of more
potent antibiotics, such as terramycin, continues to
reduce the nuamber of clinical instances of rickettsial
spotted fever or othar acute infectious diseases
admitted to the hospital. Such cases as are appearing
for study have almost invariably been treated with at
least one antibiotic before admission so that the
cases are hardly suitable for study. In such cases

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

"In order to utiilize personnel and facilities in the
intervals between suitable cases of infaniloz, “Se

tedunqucs seveicoped and ctandaydized will be applied
to various pathologic states mich are known to induce

; ~7 -
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alteration in permeability of membranes, as well
as to some which at present are not thought to
inducs charnges in permeability.

nUbservations will continue to be made measuring the
exchangsable potassius content in human beings. Up
to the present only survey studies with single
deterninations have been possible. An atteapt will
be made to do serial studies auring the acute phase
of disease. Permission has been obtained from the
Isotopes Division to repeat studies at relﬁtively
short intervals., The limiting factor in KY2
experiments is the chemical toxicity of the potassium
administered because of the relatively low specific
activity, rather than the cumnulative radiation dose.

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

The same types of disease .rocesses will be studied

as descriced in the preceeding paragraphs, The specific
activity of Na2l is so high that no problem in chemical
sodiun intoxication has been encountered or is antici-
pated, Permission has been recelved from the Isotopes
Division w enaole repeating tnese studies serially at
relatively short intervals in acute instances of disease.
Heretofore, only single isolated observations have been
done,

"Determination of bleod volume and >ermeability of
membranes to I13* labeled human serum fractions will

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

"The type of disease process so far studied by the above
techniques includes myxedemna, rheumatic fever, glomerulo-
nephritis, exogenous obesity, hyperthyroidism, diavetes,
syphilis, psychoneurosis, chronic ulcerative colitis,

and others. Most of these have been chronic forms of the
disease where the pathologic physiologic situation is
reasonably stabilized, Attemcts will be made to obtain
more acute instances of disease for serial studies,

for example, diabetic acidosis with coma and de-
hydration, acute congestive heart failure, and acute
glomerulonephritis. - '
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"2, BUDGET ~ Third Period: July 1, 1951 - June 30, 1952

1 a‘

"o,

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

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

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

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

,'b {7) velow. .
The Governaent will pay to the Contractor the
swn of fifteen Thousand Jine Hundred Thirty and
59/100 Dollars (+15,930.59) which, together with
the unexpended amount of ‘iwenty-(One and 1/100
Nollars (%21,01) remaining from the Government's
paynents under the second period of performance,
will cover the Contractor's other expenses,
estimated as follows, in the performmance of the
contract during the third period:

tl) J3alaries

Je F. Aika'a —
Technician, L. Rhoades -

Technician, C. Taylor —

House officer for clinical

studies 400,00

Electronic engineer 300.00
(2) Prermanent equipment 870.00
(3) 1Isotoves 2,750.00
(L) Animals 1,800.00
(5) Supplies 1,300.00
(6) Travel ; 300. 0

-9 -
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(7) Overhead at 8% £1,181.60

Total $15,951.60

"c, Items of property procured or manufactured
by the Contractor during this period, title to
which will vest in the Government (see Article VI):

None.
"TTITIE IX
PROJECT

"In the preceding years, the formation of phospholipides
has been studied on both intact animals and isolated
tissues with the aid of P32, The results have given
iniications on the synthesis of whole phospholipide
molecule starting from the inorganic phosphate and on
the dependence of tiiis ;:rocess upon the composition

of the diets. '

"All phospholipides contain phosphorus, but the
various phospholipides differ in their nitrogenous
constituents, The most important type of phospho=-
lipides, the lecithins, contains choline, This
substance is also an essential dietary factor, the
deficiency of which leads to serious uisturbances
(such as fatty infiltration of the liver). The Con-
tractor has used a preparation of choline (labeled

in the methyls with C:Y4) in order to study the synthesis
of lecithins, as well as other metabolic pathways

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

on various dlets; 3) incorporation of labeled choline
into the lipides of isolated liver tissue; L) metabolic
pathways of choline in liver slices; 5) synthesis of
Clh-methyl labeled dimethylethanolamine (a possible
choline precursor); 6) disposal of lormaldehyde

in tissues. During this period the Contractor will
continue and extend the abvove mentioned groups of
investigations. 1he following seem the most promising
and the Coniractor will concentrate on them:
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ﬂa.

"b.

Incorporation of the nitrogenous constituents
into the phospholipides of the liver,

"The data obtained thus far indicate that the
incorporation of choline into the phospholipides
might proceed independently from the incorporation
of the inorganic phosphate. It is therefore
sugzested tnat phosphatidic acids (= phospho-
lipiaes iess their nitrogenocus moieties) may
represent important intermediates in the synthesis
of the complete phospholipide molecule as vell

as in the conversion of one kind of phospholipide
into another. The results of experiments in which
various substances were added to liver tissue in

" vitro seem to be in line with the interpretation

that a compatition occurs betwsen choline and the
other nitrogenous components of the phospholipides
(or analogues of these components). Such type of
experiments will be continued and extended further.
It is al so hoped to synthesize or obtan from other
sources a preparation of clh-labeled ethanolamine
(the nitroenous constituent of the cephalins).
Thus the formation of the two .ain types of
phospholipides, lecithins and cephalins could ve
followed together and with similar techniques,

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

Incorporation of labeled dimethyletharolamine into
the phospholipides of the liver.

"On the basis of its chemical constitution,
dimethylethanolamine is likely to reprcsent the
iuredia.e precursor of choline. Msthyl labeled

‘dimethylethanclamine has been synthesized and

added to surviving liver slices. Preliminary results
indicate that the compound is incorporated into the
phospholipides at approxiuately the same rate as
lapeled choline, The future experiments should
decide whether the compound is incorporated directly
into the phospholipides or, if a preliminary
methylation to choline must occur. The possivility
of a methylation of the compound after its
incorporation into the phospholipides can also De
visualized. Methylation of dimethylethanolamine
(either frce or as a phospholipide moiety) would
represent the final step in the synthesis of
choline by the tissue, and should be investigated

- in detail from various points of view, such as oxycen

requirement, nature of the methyl doners, character-
istics of the enzynes involved, etc. The labeled

.1l = .
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e,

dimethylethanolamine will also be used in
sertain pnases of the study of the netavolisn
of choline in tissues (see below).

i.erabolisa vl choline in isolated liver.

"Ia spite of i*s important roles, very lititle
is kxnown about the .etavolic products and path-
vays of caoline in the oody. ‘hen choline is
aiministered to aninals or humans, only minimal
anounta are excreted in the urine. In order to

- simplify the problem, the metabolisam of methyl

1zheled choline has bDeen studied with liver

3)lices or homogenates., rreliminary experiments

ha'e suzzested the following major pathways

(ir additisn to the incorporation of the intact
coryound into the shospholipides): 1) oxidation

of -he _.ethyl gzroup presunaoly “» formaldenyie,
for:ic acid and COp; 2) formation of trimethylai_.ie
and trinethylamine cxide; 3) rormation of coampounds
hirhly resistant to hydrolysis,

" ne Contractor is of the opinion that the last
meationad compounds are organic esters of choline
(s1ch as chcline phospaate ester) but it is planned
to obtain a more conviacing evidence of their
id:ntity. At the sams time the Contractor wilil

try to identify other likely products of choline
metabolism such as oetaine, betaine aldehyde and

d methylglycine. 7The separation of these produc-.:
7.11 not be easy because of the similarity in tne:.r
cienical and onysical properties. Consequently .-
L3 expected that much time and effort will ve

i equired for the elaboration of a satisfactory
¢+heme of analysis. If attempts will be success: i,
& balance sheet of choline metabolism in the
is:lated liver could be prepared.s A further stegp
ir: the investizations will be the study of the
cacnges in tae relative importance of ihese vari:.s
sathways under the influence of several pnysioloxk-
acal and pnarmacological agents, pesides lavele:
ch.line and labelec dimetihylethanolamine it is
pri.sused that in these experiments, other netnyl-
lioeled compounds, such as ulmethylglycine,
bitaine, and .1ethiv.ine, could ve .sed aivantis-
gnously. If <ne compounds could nct be obtained
from other sources, the Coutractor will attempt

ty presare tnese materials ~ith the proper lazels

1?2 =



- "d. Metabolism of formaldehyde.

"The importance of one carbon compounds as
inter-ediates in a nunber of metabolic reactions,
including methylations, is growing rapidly. 1In
recent experiments it was discovered that the
enzymatic disappearance of formaldehyde is
greatly accelerated in the presence of pyruvic
acid. Isotopic techniques confirm the hypothesis
of the formation of a condensation product. It
seems probable that the product, formed initially,
is later cranged to other compounds susceptible to
oxidation by periodic acid. ‘hese investigations
will be continued in an attempt to attain a
definitive identification of the compound or
compounds forwmed.

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

na, The Contractor will furnish as its contribution
to the 1itle II project:

(1) Salaries of staff czembers, including the
Project Leader, and other personnel engazed
in the work in excess of the Governament's
paynent under b (1) below,

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

(3) Clerical, administra.ive and overhead costs
in eicess of the Govemuent'!'s pay.aent under
b (9) below.

b, The Govermment will pay to the Gcatractor the
sum of kight Thousand Nine Hundred <orty~Three and
31/100 Dollars (8,9L3.34) which, together with
“the unexpended amount of Two Thousand Une Hundred
Sixty-Nine and 86/100 Dollars (+2,169.86) re-
maining from the Govemment's payments under the
second period of performance, will cover the Con-
tractor's other expenses, estimated as follows,
in the performance of' the contract during t:e
third period:

13 =
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(1) 3alaries

Technician, C. Terhune -

Two part-time technicians 2,160.00

Investigator, M. Crowder —

(2) Warburg apparatus and

PRIVACY ACT MATERIAL }?EMOVED

accessories 1,100,090

(3) Permanent equipment 360,00
(L) Isotopes : 1, 700,00
(5) Animals 200,00
(6) Suppiies 1,000. 0
(7) lravel 320,00
(8) Maintenarce of radio- :
activity apparatus 350, Q0

(9) Overhead at 8% 831.20
Total $11,113.20

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

"TITLE III

"l. PROJECT

"In the past two years a systematic study has been
undertaken of the toxicity of radiocactive phosphate in
mice maintained on various diets. The acute toxicity
(as measured by the LDc, at the 2lst day) is lowest
with diets low in fat and protein, and is not modilied
by fatty infiltration or toxic damage of the liver. A
significant degree of protection was obtained by en-
riching the diets with inorganic phosphate., In
experiments of longer duration the role of certain
vitamins on the recovery of the damaged tissues has
been studied. The importance of an adequate supply

L1 -
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of bota vitauin Byo and folic acid could be
demonstrated in mals receiving sulfasuxidine
(in order to reduce the synthesis of the vitanins
in the gastro intestinal tact).

The investigaticns will be continued essentially
along the following main lines during this period:

ma,

b,

Effects of vitamins and hormones on the recovery
Irom damage by P-<.

rIn a contimation of the studies mentioned above,
the influence of other vitamins will be studied.
Since several of thess vitmmins are synthesized

by the intestinal flora, an acute dsficiency is

not likely to sccur in ordinary conditions. How-
ever, ons may visualize the possibility that
vitamin deficiencies desveloo as a result of the
continied-administration of antibiotics (such as

it has been suggested precisely in the treatment

<7 radiation injury). Moreover, a limited synthesis
of at least certain vitamins occurs also in animal
tissues: such a synthesis can probably be en-
gountered by the administration of vitamin
analogues, Accordingly, the Contractor will compare
the toxicity of P32 in animals receiving either
antibiotics, or vitamin analogues (e.g.,
desoxypyridoxin) with the toxicity of the isotope
in animals generously supplied with the natural
vitamins (e.g., pyridoxin).

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

of the tiassues from the damage induced by the
radiocacti7e isotope.

Alkalosic and acidosic diets.

"Preliminary data indicate that acid-producing
substances tend to decrease the survival of mice
injected with P32, In an extension of these
experimsnts, the effects of the addition of alkaline
salts to the diets are being studied, If signi-
ficant differences will become apparent, an attempt
will be made to correlats the data on the survival
with the changes in pH and isotope content of the
urine.
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"c°

"d.

Increased mobilization of 952 from the skeleton.

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

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

inc -eased conceniration of non-isotopic prhosphnate on
the surface of the bones), It seeus likely that
in experiments of this type larger animals should
be used, in order to make possible the intravenous
injection of large volumes of soluticns and to
deternine calciun and phosphorus levels in blood.

Distribution and toxicity of P72 injected as
pyrophosphate.

"As a collateral investigation, it is planned
to compare the distribution and the toxieity of
radiocactive pyrophosphate with those of the

- orthopnosphate. Since pyronhosphate does not

exchange dircctly with the inorganic phosphate,
it seems likely that diiferences in the behavisr
of these tw sorms of 232 will chiefly depend
upon the race of hydrolysis of pyrophosphate to
inorganic phosphate under the action of the
pyrophosphatsses in the varicus tissues., The
results of such a study might even suggest soxe
practical applicazions for the use of P32 in
therapy.
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n2. BUDGET- Third Period: July 1, 1951 -~ Juns 30, 1952

"a,

PRIVACY ACT MATERIAL REMOVED

nh,

10904550

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

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

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

| (3) Clerical, administrative and overhead

cost: in excess of the Governmeat's pay-
ment .under b (7) below,

The Government will pay to the Contractor

the sum of Five Thousand Nine Hundred Eighteen
and 3/100 Dollars (35,918.03) which, together
with the unexpended amount of Three Hundred
Forty-Five and 97/100 Dollars (33L5.97) re-
maining from the Government's payments under
the second periocd of performance, will cover
the Contractor's other expenses, estimated as
follows, in the performance of the contract
during the third pericd:

(1) sSalaries

Technician (% time) -
_—

Technicians (part-time)

(2) Permanent equipment 700,00
(3) 1Isotopes 500, 00
(4) Animals 500. 00
'(5) Supplies 600,00
(6) Travel 200, 00
(7) oOverhead at 8% L6Y, 00

Total $6,26L.00
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"c, Items of property procured or mamifactured

by the Contractor during this period, title

- to which will vest in the Government (see
Article VI): None,"

IN WITNESS "HEREOF, the parties hereto have executed this
Supplemental Agreement on the day and year firat above written.

WITNRSSES :
- 77(’,
A ss

ACCEPTANCE BY PROJECT LEADERS:

UNITED STATES OF AMERICA

BY: UNITED STATES ATOMIC ’ENFRGY COXMISSION

BY: @ /;ww/m?.m
C. Vanden Pulck, Acting Manager, ORO
TITLE' Contracting Officer

BOW<AN GRAY SCHOOL OF MEDICINE

OF WAKE FOREST COLLEGE /
. Tt 0. Qaden

74
TITLE: Pestotltr,

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

which I am responsible.

1090451

Projec€ Leader, Title 11

T Project Leader, Ttle 111
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