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Datc  April 17, 1978

To H. M. Parker, Chairman

from D, R. Kalkwarf ‘“ﬂx’(‘ﬂw“%

Subject  Request to Consider the Proposed Study:
"Urinary Excretion of Metals and DTPA

I have enclosed a copy of the 189 entitled "Urinary Excretion of Metals
and DTPA", which proposes to study trace metal concentrations and
chemical forms of DTPA in urine specimens obtained from QD& ETED

1 am submitting this proposed study for Human Subjects Committee consi-
deration. In this connection, 1 understand that DELETED has waijved
certain rights of confidentiality with respect to scientific studies per-
formed in connection with his accidental exposure and follow-up period of
treatment. I will await your recommendation concerning any measures that
might be required relative to human subjects consideration. If you will
need any further information, please let me know.

DRK:kac
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Reactor Concept: Not applicable.

Strategic, Precious and S. F. Materials: None.

Publications Since Januery 1977 (Dther than Topical or Frogress Revorts): None;
new project.

Purpose, Need and Scope: The purpose of this project is to analyze 's
routine urine specimens for metals and DTPA in order to comoare the rE*%!gtgc%erits o1
the Ca-DTPA and Zn-DTPA administration scheduvles usec to promote his excretion of
“*:am. It will be within the scope of this project to (1) test for ezbnormal excretior
of essential body metals,, (2) determine the effectiveness of oral zinc supplements in
inhibiting the excretion of these metals and (3) relate the zmounts and forms of DTPA
salts excreted in urine to those administered intravenously. All of the urine samples
zvailable at this time will be analyzed. This information is needed to guide physi-
cians in regulating the dosage of DTPA salts during treatment of patients contaminatec
with radionuclides and to judge the adequacy of animal models for predicting the
effects of DTPA salts on man. '

Relationship to Other Projects: This project is related to the DOE-funded investi-
gzation, "Removal of Deposited Radionuclides”, and would complement it by providing
human excretion data for comparison with its animal excretion datz.

|

Jechnical Procress in FY 1978: Although this is & new project, measurements to‘éeter—f

mine the feasibility of inexpensive multi-element analyses on the DEiLSTED Lioessay
samples have already been carried out in anticipation of the need for such work.
X-ray fluorescence (XRF) spectroscopy was selected as the analytical method because
it was found capable of determining simultaneously the concenirations of 22 elements
including all of the metabdlically important trace metals. In addition, this method
z1lows the samples to be azssayed while completely sealed in Mylar film, thus minimi-
zing the hazard of contaminating expensive analytical equipment and the laboratory
area. Homogeneous aliquots of either the urine or feces specimens were dried, com-
pressed and sezled within a Mylar envelope, and then analyzed. The sensitivity of
the method was found to be at least one order of magnitude below the values actually
found; and in the case of the urine samples, the sensitivity was found to be at
lezst one order of magnitude below the lowest values found in the literature for
normel individuals. ~

X-ray fluorescence analysis of seven DELETED urine samples clearly showed.the in-
crezsed excretion of zinc and iead following treatment by Ca-DTPA. Increzsed excre-
tion of other metals was 21sp indicated but could not be statistically verified from
the few meesurements made and the large range of literature values for normal
individuals.

Expected Results in FY 1978: The first step in this project will be development of 2

valiid essay method for total DTPA in the excreted urine of znimals and man. Develop-
ment will be based on methods described in the literzture but would be directed
toward overcoming their limitations in sensitivity and suspectibility to urinary
interferences. A detection level of 107°M will be sought since the method could then
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detect anticipated urinary concentrations of DTPA for at least 16 hours after the
usual 1-gram injection of Ca- or Zn-DTPA in man. This level is at least one order of
magnitude less than that detected in urine by published methods, but it is still
within the analytical capabilities for cetecting DTPA in the zbsence of interferring
substances and is considered an attainzble goal.

Subseguently, all of the 600 currently zvaileble BMPIPT® urine specimens will be
analyzed for DTPA by the above method &nd for metals by XRF spectroscopy. The con-
centration and total content of the following elements will be determined (those
considered essential for normal metebolism are underlired):

Ni Cu Zn Ga As Se Br Rb Sr Hg Pb

The same samples analyzed by XRF spectroscopy would be counted for 2“)Am content on a
high-resolution spectrometer with an intrinsic germanium diode detector and optimized
for low-energy photon counting. In addition, supplemental analyses for sodium and
chloride ions in each urine specimen will be carried out utilizing electrodes selec-
tive for these ions.

Expected Results in FY 1979: Although most of the analytical work should be completed
by the end of FY 1978, full exploration of the relationships between the data is
expected to reauire time in FY 1979. Also, separation of the major metal-DTPA and
Am-DTPA chelates in selected urine samples will be attempted using chromztographic
technigues. If successful, the contention that some tightly bound americium complex
is excreted without being chelated to DTPA will be tested by determining whether the
Am-DTPA fraction accounts for ail or only a portion of the urinary americium.

The analytical data will be correlated with time of sample collection, time and zrmount
of DTPA treatment, time and amount of ora) zinc administration and any available
dietary data. This information will be examined statistically for possible abnormal
excretion of various elements. To do this, measured data will be compared with
literature values, and they will also be examined for consistently decreasing values
indicative of metal depletion. As a back-up to literature values in estimating the
normal range of excretion values, urine samples from & group of leboratory volunteers
will be collected and assayed utilizing the same analytical equipment. The advice

and aid of the Battelle-Northwest Statistics Section will be utilized in these and
cther comparisons to be made in this project.

The correlated data will also be examined for evidence showing the effect of oral zing
supplements on the excretion of essential metals and on 2“!Am excretion. Relation-
ships will be sought which suggest appropriate use of these supplements during

DTPA therapy. '

The varijations of urinary DTPA concentrations with time after intravenous injection
will be used to estimate the kinetics of DTPA release from the body. The concentra-
tion ratios of americium to DTPA in the urine samples will be analyzed in an attempt
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to identify the DTPA concentrations required for best removal of americium. Such
information should be of value to physicians in establishing more effective DTPA
regimens for optimal removal of radionuclides. In addition, the evolved relation-
ships between the human data will be compared with the results of animal experiments
described in the literature in order to judge the adequacy of animal models for pre-
dicting the effects of DTPA salts on man.

Finally, a comparison will be made of the relative merits in the several Ca- and Zn-
DTPA administration schedules used in promoting excretion of 2"!Am. The analytical
results will include data showing the effects of daily single and multiple admini-
strations of Ce- and Zn-DTPA, as well as the curwlative effects of protracted
administration of these compounds. The excretions of 2“'Am and essential trace
metals observed after each type of administration will be correlated in order to
provide a balanced view of the merits in the various schedules.

Description and Justification of Major Materials, Equipment, and Other Unusually
Significant Cost ltems: None

Comments: Contributing investigators: K. K. Nielson, X-ray fluorescence spectros-
copy; V. H. Smith, DTPA pharmacology; and M. A. Wincek, statistical analysis.
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