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The current proposal 1s'to continue and énlarge primtirily thﬂ Physioal

aapeots of an investigation in protein metabolism by the uss of stable

i{sotopes in the Biophysics Laboratory of Tulane Uni versity.

PRESZINT STATUS OF THE PROBLEM NAV1.941208.111

In a cooperati ve venture with the Department of Medicine, Surgery and
Physiology, of the TulaneUni versity Medical School, a preliminary in-
vestigation into protein metabolism in man has been made, The‘ﬁhysioal
procedure, as well as the fundamental 1nterpreta§ion of such results as
were forthcoming, have-been the responsibility of the Biophysics Labora-
tory. Human subjects, kept in nitm gen equilibrium, that is, with an equal
input and outgo of ni trogen, were fed a s‘ix}.glo test meal mntgéniggu amino
acid, glycine, ladbelled with an excess of N-15, The snbaequont\;icretioa
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of N-15 was then followed over a three- to £1 ve-day period 'l‘he measured

dilution of the N-15 exoreted was then compared with the N-13 dilution pre-

dicted on the following simple assumptions.

Let: Ni = amount of Nitrogen ingested
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2Ny m-smount of Nitrogen excreted = Iiw TS

NI « amount of Nitrogen in the body exchangeabls with

ingested Nitrgen -

N415 = amount of ingested N-15
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the proportion of previously ingested ni trogen which has
entered the ecycle characterized by the Nx to the total a-

mount of nftrogen ingested over the period of observation,
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_Then ono may write Equation lz

‘and the term from the right hand side of the equation i

pN

[ equals a dilution factor,
le + Nx
N_15 pN
or Dp = ——2 - \ Equation 3.
Kils pN1 + Nx .

The dilution factor may be obtained from an analysis of the samples of
exereted nitrogen and the ingested nitrogen with the mass spectometer,

One may then solve Equation 2., for N

X .
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Thus, it has been posaible to messure the quotient N; .
P

N, may then be defined as the amount of body nitrogen into which a frac-
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tion "p" of the test glycine has been assimilated, The factor p is a

function of time and represents the portion of the test meal that, within

the time of observation, has entered into the metabolic process studied.
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1ncreases logarithmically with time, that is~ - T
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In patients with adrenal di{ sturbances subject to endoerine therapy,

significant variation in Nx and n have al ready deen di scovered.

PROPOSAL POR CONTINUATION OF WORK

1., A modified experiment is to be performed for the elimination of the
factor p. In the previous work, the metabolic nitrogen into which the
test meal was assimilated was termed Nx‘ Actually measured was the fag-

tor___lix___ Wherre p designated the fraction of test meal nitrogem 135 that
had aztered the Nx "pool™ in the time of observation, The faetor p is
therefore depéendent on time in such a way that if there is no time 44f-
ference in the isotopiec ratio of the nitrogen taken in the dlet, p de-

comes unity and may bde eliminated,

To do this, rv'equires that the subjeé\t‘be kept on a diet {n whiéh the Wo14
--N-15 ratio is constant with a fairly high excess of N-15, about 10 atom-
-percent, EXach experiment would require from three to five days for the
subject to reach squilibrium, By such an experiment variation in p may
be distinguished from variatigp i N, with time and the true value of g,

an assimilation coefficient, be more nearly determined.

2. The change of Nx with time over short periods of observation (three

to five days) was found to be represented by:
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But obviously, the maximum valuo of Ny 18 something 1ess than the botal

R

welight of Nitrogen in the subject. There mus}. I;e a second f.ern in the
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enough tracer was introduced to go through the wholo metabolio cyocle
without too great dilutioan. For this purpose, the con tinuous feeding

experiment described aborve should be adequate.

3. It 18 desiradble to measure Nx and n not only for glycine, but other
smino acids as well, These may be obtained in the biologlically active
isomeric form by using yeast as a biological synthesizing medium in whioh
the only source of nitroéén available to the yeast would be an ammonium
salt enriched wi th N-15., Here the improved sensitivity which we expect
from- the new design of e massg spectrometer (dessribed under facilities

for investigation) {8 important,

4., The limit of the sensitivity of a technique involving the new apec-
trometer will be the natural variation and the relative abundance of the
stable 1isotopes of nitrogen, Various figures for this variation are
currently recorded. It has been our expqrieasce that at least a portion
of this variationa is due to the formatioa of methylamine in the digestion
process, We should like, the:erorg%ﬁ&g updertake a :;£9~oxtonpiv?f§§-
vestigation into the procedures for the di gestion of vprotein in the pre-
paration of nitrogen with the object of eircumventing such procedures as

may cause apparent variations in the N-15 concentration.

:TwSIQcﬁ there 18 no hazapd in the isotope procedure itself, we plan-to-use

'*thaxnjary versonnél as normal experimental subjects; —We<wishZtGZcontinue
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these investigations in man, for quite apart from any fundamental infor-
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mation that we may gain from such studies, there are purely empirical
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oo ntinue to de investigated in the metabolic unit at the Tulano Unlvorsiey
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Medical Sochool, and with prodblems of hormonal regulation of protoin syn-

thesis, which we can do in cooperation with the Ochsner Toundation Hospital,

It 18 realized that the simple assumptions and formulations made in the
preceding equations are rough approximations of a static character, As
observation nrogresses, we should like to formulate the proper differen-

tial equations to deseribe the metabolic processes under investigation,

EQUIPMENT AND FACILITIXES AVAILABLE FOR CONTINUATION OF THIS INVESTIGATION
The Biophysics Laboratory has had im operation for approximately one year
a Nier type mass spectrometer, specially designed for determining rela-

tive abundances of the stadle isotopes, This speotmmeter has t_aeon ex-
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tremely satisfactory and has been in almost continuoua operation; ohly
about ten hours a month are last from running time for maintenance. It
is anticipated that half the available time on this spectrometer will be

spent on the continuation of the purely clinical possibilities opened

are 3

up by the inveatigation outlined abovo. The other hal?t timo would"'bo
available for the pursuit of mre fundamental inquiries into the mechanism
of protein synthesis, according to the leads provided by the pilot in-

vestigati ons described above.
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In _addition, -a new and impro ved type of _ma 83 spectrometer, designed and
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i{n construction under contract with ONR, is nearing completion. It 1is
ant{c¢ipated that this instrument will be ready for use about July-1;~ The
new spectrometer, of the shaped field type, designed to focus for diver-

gence in all planes, should provide not only inoreased resolution but an



. ~ 6w

e S ~\.,,........_..J..., s S —

_{ncreased 1ntensity of Lne 1on beam~j~1t haa also been deaignedvig hav.-*‘

'r)"(- o

s fRONL Amiee tha sty nag;m“é‘a

5, B A

The Blophysics Laboratory also has the usual faoilities ror tho d;gqatiouyﬁ

of proteins and the liberation of mtrogen required for analysés with tho
mass spectrometer, In gddition the Laboratory has an ultra-centrifuge and
electrophoresis ejulipment useful for the separation of small amounts of

proteins from comnlex mixtures, The Lahoratory has quite complete facilie

ties for investigations with radioacti ve material,

m™he Laboratory has its own shop faci lities ani mechaniclian, complete pro-

visions for eleotric and electronic instrumentation and se forth,

PERSONNEL

Upon completion of the spectrometer (June 30, 1949) the personnel now en-
gaged {a the design and oonstrggtion of it will yg‘availqyle tggxthg,wgrk
here proposed., This includes the Director of the Biophysiocs Laﬁoratory,_
Dr. Robert Nieset$, about 1/35 time; Walter ¢. Byrane, Research Aasoc;ato in
Biophysics, 1/2 time; the full time of one biophysics technician whose

principal training has been in physics, Assistance and consultation ia
. R 4 k™ “%M"‘?‘ - ‘M“ 3 ; "“\"‘w "‘4” - - m’gaﬁfgm‘kfﬁvﬁ":‘“ - }»25‘5%‘"‘ N '_,\J.:wi ;{ .3;;— L otey
purely biochemical aspects is availabdle through the Department of Bio-

chemistry of Tulane University Medical School,

In the endoerinological aspects of the metabolic problems to be attached

the advics and direction or Dr.ﬂillian.?araon, now of the Ochsner 011n1c
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and Tulanp Medieal Sehool W1th;mh9m work:- 1s currently in progress, w;};—be

oontinued even though he goes to the Medical Deoartment of the University
of Virginia in Iune 1949, Plans for close coordination ‘in the investiga-
tions of endocrine factors in nitrogen metabolism between his group and

the Biophysics group at Tulane have been worked out,
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Personnel:

1 Technioctan (Physica) full timo)..........a'8566!a'ire A

1 Physical DiTector, 1/3 t1M® ceeococsecsees $2500 a yr,

Materials: One year's SuppPly Of N-lB .civecescsccccacess$3000
Chemicals and chemistry lab, supplies ......$L000
Mechanical and electronic instrumentation
and Bupplies ....certceccvcsrcccacee$LO00
Travel, communication, publication sseecsses$d 500

Overhead, 20% of salary o.o;oooo-occoco--000$l45°

Total 314, 200
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