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TO: Corenittee on Use of Tsotopes in Human Beings
FROM: W', Shreeve, M,D,, Ph.D, and R, Schwartz, M.D, gl

SUBJECT: Use of Ma2? and ~a22 in Combination as Tracers in Diaodetic Patients

GEMNERAL STATEMENT

In previous studies we have observed an early (15 minute) effect of
intravenous insulin on decreasing the arterio-venous difference in specific
activity of Na®4 and of Cl40, in the forearm of diabetic patients, This chanze
may be due to increased blood flow caused by cpinephrine response to hypo-

However, it may also pe related to a more direct effect of insulin

glycemia,
on cell permeapility to clzctrolytes, 7This study aims, therefore, at a more

basic uncderstanding or the effect of insulin on cell membrares and cellular
transport as well as electrolytf® derangements in diabetes,

Diabetic patients wiil be used bezcpuse they are most userxul for study
of the electrolyte metabolism in the insulin-free state, Adult diabetics over
age 30 and without restriction as tc sex, 1life expectancy, or reproductive

capacity will be studied, .

Previous studies at drookhaven wit: humanf nave ®:tilized Na<4 (Proj. H=32)
and Ja®2 (Project ¥-54} in single intravenous injections. We have >reviously
employed nac4 in doses (50 pc) well below those authorized in Project #=32 and
have obtained adequate countiny in the well-type scintillation counter. The turmn-
cver half-time of sodium in the witole body is -enerally about 10-23 Gays (1) and
may Le markeuly increaseu or cecreased by changes in dietzry intake ol sedinn
chloride (Dall, T.¥, and ordon. %w.H., Jr., Project H-54), Smilay =t al (2) in-
dicatcd that the half-time could Le redunced to 13 days by 10 gm. daily NaCl in-
take 2nd to 6 days by 2 32 gm. intake. Similar effects were indicated by Sackner

et al 13),

In ovr course > study we will rirst inject introvenously in the fasting

insulin-free subject a tracer amount of ¥a24 followed by sampling of tue artery at
tite antecubital rossa Or ope arm and thez veip at the same site ©f the other arm

with collections at intervals ot a few minutes, Approximately oue nour after the
Na2d injection tnere will ve administered intravenoausly lu unmodiried insulin/kg.
Five minutes later aiothor tracer ¢ose ol Na2? will be givel intravenously and the
proccss repeated. The a4 will he counted promptly arter the stuay and the Na<l
some days later arter tie Na2% has decayzd to negligible values, JUrine camples

will be collected at intzsrvals for determination of catechol amines and blood. for

zlucose analysis,

It is not exrectcd tkat this study will be repeated in the sane patient,
At present one naticent, , aged 60, nas Heern uesiciated fox
this study. It is cronosed that a dose of 50 uc. na<? and o UC o Na22 pe given

In vounger paticnts both

this patient and renerally to p:tients aged 45 or over.
doses will ue ceduced to half these anovnts.
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ISOTOPE

Sodium 24 is produced in the Brookhaven graphite reactor with a specifi
activity of abouvt 30 willicuries/40 mg, It decays almost entirely Dy B~ emission
with maxinum energy of 1,39 MEV. Two jamma rays with energies of 2.76 and 1,38
The half-life of Na?4 is 15 nours. Sodium 22 is pro-
duced by cyclotron bombardment and is available as carrier-free material with
00% chemical purity from Muclear Sciencs and Ingineering Corporation of Pittsburzh (27,
It has a physical half-life of 2,6 years, It decays mainly by P+ emission with
maximum energy of ,3542 MEV together with a gamma ray of 1,277 MEV (cf. Project 1I-34).
Both radioisotopes are routinely assayed before use in the iledical Research Center,

Samples for injection will ve taken up in pyrogen-free isotonic saline and steri-

lized by autoclaving.

RaDIATION UNGAGE

It has been estimated fi:at the total dosage from administrztion of 34
Ma22 will provide ca, .15 rads at a biolorical half-life of 30 days (Project H~54).
With a dose of 6 ucs, the radiationm woulce be ,30 rads, but it is suzgsested trat
our patients can be ziven, after study, a hich salt intake, e.g. 10 gm, daily,
which would-decrease the hali-life to about 15 days (2% and thus provide only .15
rads from 6 pc, Present evidence indicates (2) that only about 1% of injected
soaium remains for an appreciably longer half-life than 20 to 30 davs,

It has previously been calculated that the combined beta and gamma whole
body radiation dosage from Na24 injected intravencusly would be ,114 rep/,tc. (<N
(Project :=32), This is arproximately ,114 x ,9 = ,103 rads, Therefore a dose

of 57 pc. to a 70 kg, man would provide anproximately

103 x5 = ,L,074 rads,
7
The total maximum desave rrom 50 pc. Na24 and 6 zc. Na22 would thus be

D74 +  L,150 = ,224 rads,

ilational 3ureau or Standards Zandbook €% states that 10 wmicrocuries
24 is the maximum permissable continuous body burden while for Na22 the value
Thus, the proposed dose of Na22 is less than the PP and the 50 pc. dose
ov »22¢ would in a period of a little nore tharm twe hzlf-lives, i.e., 1.5 days,

less than the . PR,

HEALTH PHYSICS

Mizh activity sodium sources are preparec for use, assavec and trans-
The levels used in the patients recvire nc
and urine samples sent to
#ac? and xa22 in

ported with proper lead s-ieldinc.,
special disgnosal of excreta or shisldirs, but bHlood
clinicil and res.arch laboratories will be markea as containing
microcurie amnounts nr less,
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