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MEMORANDUM
DATE: June 185, 1959

)
REPOSITORY %/C@/de WWMM/ M& % To: Committee for the Use of Isotopes /é

in Rumans,

COLLEGTION jﬁ/? M{}{“w (/LW FROM: Le Ko Dahl, M.D., and

Wy N, Gondoa Jre, KD,

BOX No. SUBJECT: 2
o Diriy Zilisly s
/145G~ /76 5 M-S

Requast is made for authorization foxr the wee oi’ mn in tracer quantities
in selected hospitalized patients. For the most part, these patients will be
over 45 years of age, and should the isotope be ‘midetod for udnini#tntion
to individuals of younger age, it would be only in persons known to have
dizesses which will result in s sharply limited 1ife spes.

This isotope will be used in conjunction with long tern studles and
research on hypertension where the shorter-lived !mu camnot be wsed without
prohibitive radiation dosage being given.

It is proposed to administer the isotope erally wnd inttumously: for
some studies the whole-body counter will be osad. &x! for others uring, stool,
bxoo.s, and posaibly other tissues wiil be collected.

uhile 1!&22 has a physical half-1ifs of 3.8 years, the blological half-1ife
has been shown to depend on the sodium intake ant sodium balance of the indivie

dual (1)3 the excretion of xazz can be hastened readily by a high intake of

sodium (2), & fact confirmed in our own laboratory on rats (3), Estimates
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of the biological half-life of Haza in humsns, renge frm 10 - 26 days (4,5
but our own evidence from rats with Na (3) and lnnnm using “.34 suggests
-that on & low sodium diet (100 ngn/day) t!n binlogicd half-1ife would be
hnger. and on a high sodium diet ( 4 - 8 p/du. i.c. 10 a0 p &8 llc.l)
it vould be much shorter than these ;t:tcd mgu. In tny svent, in ;be .dult
lndividuu, excluding pregnancy and sitmtim Ihm Jkiitnliution of boac
is occurrim; , there is 1o evidence of petmt ntcatiun of Ka (5). In view
of our upmlty to vary the biological hd.f-u.fa of this isotope at \dn.
problm are anticipated in the use of Ntn at tbc dose hvcll posed.

In penenl two ranges of dosage hnl are plamed for our studies. For
the wost part doses of 0,5 to 3 pc u:ln bo used for the whola body counter
work; occasionally it is poui!ble that 35 = 70 pc may be @dnter& for

studies not involving the whole body cownter. Since the sddition of incrementsa

of NaCl to tbhe diets of our rats has decreased the biological hailf-life of -

22

Nnu to about one day, it is anticipated that the larger amounts of Na* in

humans can be eliminated as rapidly by similar means., In any event, however,
the patient will not be allowed to receive a cumulative dose that will averasge
over 0.3 rad per week or 5.0 rad per year. Calculations for var}.ou: biological
Ralf-lives, using different doses in a 70 Kg. itzdividual have been made as

follows: (4, 6, 7, 8, 9):
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Na““ Characteristics (References (10,11)

Half Life Radiation Maximum Energy, MEV
22
e 2,60 year 81 (~ 100%) 0,542
+
B2  ( < 0.1%) — 1.8
Y (after Bl+)
DECAY SCHEME
11Na22
ﬁl+ &
0.542 §§
N
1.277
o' +
& £ 2
o
& 1.8

DIAGRAM No, 1
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Biological Half Life
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Biologlcal Half Life Pese in Rads

lg o
¢
5

60 days 2.58

-
®

as uc . : 3,6 years= - -j' 41

10p 10 days 0.17 o
10 g 20 days 0.51 R

0 ¢ . 30 days | 0.51
10 pc - L S 40 days 0.68
10 pe 50 days 0.85

10 pe 2.6 years 16.2

3 e 10 days 0.05
3 ue 20 days 0.10

3 e - 30 days 0,13

3 uc 40 days 0.20
3 e 50 days 0,26
3 uc 60 days 0,31
3 ue 2.6 years 4.9
1 uc 10 days 0,02
1 pe 20 days 0.04
1 e 30 days 0.05
1 pc 40 days 0.07
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Dose

1 pc

1 puc

1pc
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Biological Half Life

Total Absorbed
Dose in Reds

50 days

60 dayq

2.6 years .

0.09
O.11

1,62



22
Por a person, given an initial concentration of 1 uc Na“© /kg body
weight, the absorbed radiation dose received at & point at the center
of the trunk, when the isotope can be assumed uniformly distributed over

the whole body, can be calculated as (references 3, 7, 8, 9):

Combined
p-dose rate A - dose rate dose rate
(millirsd/hr) (millirad/hr) (millirad/hr)
2 '
22 1/é/kg 0,40 3.05 3.45

It is requested therefore, that permission be given to administer
22 . . . .
Na to selected individuals in amounts and under conditions ags noted in

the foregoing,

Request mpprovcd.: .

Y “Zif@ﬁ

¥imer E. S tickley, Ph,.D,

Y Hhaeoe

Walton W, Shreeve, M.D., Ph,D.

Donald C. Borg, K,D,

g N ' ,
p’ﬁ‘xﬂ//? —‘\4//11(1«\/“‘—2"
Gerald F., McGimmiss, M.D.

T —
(LoD

8 5. Robertson, M.D., Ph,D.
Ex-officio

v

- el

<
v R

Lee E. Parr, M,D. Bx—officio
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