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The Committee on Clinical Investigations and Uss of Radioisotopes

hereby approves the program with the following title:

STUDY OF DISTRIBUTION AND MOVEMENT OF LEUKOCYTES THROUGH
AND FROM THE PERIPHERAL BLOOD

CIRC # 22 has been assigned to this program,

George C. Cotzias, M,D,, Chairman
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Lewis M. Schiffer, M,D,” V
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L A < - (-Qf:_,: —
Knud N, Knudsen, M,D.

n/y/}éf .O’/%///‘{ " A }{”'”’* i

Walton W, Shreeve, M.,D., Ph.D. (ex oificio)

Dace: JUL 29 1565

a

Place: DYMedical Resezarcn Center
Brookhaven National Laboratory
Upton, New York
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FORM FOR INITIATION OR REVIEW OF CLINICAL \DJJV“',J

/,—P>,05 b, YL

INVESTIGATIVE PROGRAMS 0Lt e

(Submit original only to Department Chairman)

Title of the proposal: Study of distribution and movement of leukocytes through
and from the peripheral blood.
Sponsoring physician(S): E.P. Cronkite, L. M. Schiffer

Responsible investigator(s): L. M. Schiffer, M. L. Greenberg, P. A. Stryckmans,
A. D. Chanana and E. P.Cronkite
Brief description of the study, including its general goals and purpose, and

pertinent information on past studies: (Attach additional sheets if necessary.)

Please see attached sheets,

Reasons why the investigation(s) are to be performed on human sub jects,

Please see attached sheets.

Type of patient in which the study is to be done (including approximate number
of subjects, if known; special restrictions or requirements; method of obtain-

ing consent; etc.): Patients with leukemia who have been accepted for extra-
corporeal irradiation of the blood, an approved project (CIRC-18), will be studied.
Later if information becomes available to show that the dose is substantially
lower than calculated the@n the procedure will be used in renal transplant pa-
tients and patients with autoimmune disease of various organs.
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- A -

Are drugs not in tne U, S, Pharmacopoeia (USP) or the NNR being used or con-

G' l.
templated for use? Yes X No
2. Is an unusual use of a drug(s) accepted by the USP or NNR contemplated? (An

example would be the use of an accepted drug in dosages far exceeding the

recommended limits or for purposes distinctly different from the usual indi-

cations cited,) Yes - NoX

3. Are any biological products to be administered that do not bear on their con-

tainers or labels notation of approval by the Biological Control Division of

the National Institutes of Health? Yes No_x
4, Is external or internal radiation other than accepted diagnostic or thera-
peutic procedures to be administered? Yesx No__
v 5. Are any (other) unusual procedures being performed or proposed which in your
judgment may entail a special hazard - particularly a hazard above and beyond
any imposed by accepted diagnostic and therapeutic measures for that patient?
Yes__ NoX

6. Are any radioisotopes to be administered to human beings? Yes . X No

are the radioisotopes to be used solely within the limits of pro-

cedures, specifically described in the USP? Yes No X

a. If yes,

Describe the radioisotopic preparation(s):

b. Or are the radioisotopes to be used only in accordance with a project
previously approved by the former Radioisotope Committee of this
Department? Yes No X

Note the project number:

IF ANY OF QUESTIONS 1 THROUGH 5 ARE ANSWERED AFFIRMATIVELY, a detailed .analysis
of the potential hazards must be appended, including pertinent bibliographic cita-
tions and othef relevant informationm, |

IF QUESTION 6 IS ANSWERED AFFIRMATIVELY, & completed supplementary form for
Radioisotope Administration to Human Beings must be appended. However, this form
need not be filed provided that question, 6a or 6b is also answered affirmatively, A

separate form must be submitted for each radioisotopic species to be administered.
X C " III , —

'-"/’-"-7&' PP A Ui TR PR U
Sponsoring Physician

Committee on Clinical Investigations and’
Uses of Radioisotopes ' —
‘Approval recommended __ * Date §7S/%)

7/
Disapproval Date /

B

V. P. Bond, /M. D,
Chairman, Medical Departmen} | -qu 1

6/25/63
mlk



Are drugs not in the U. S, Pharmacopoeia (USP) or the NNR being used or con-

templated for use? Yes X No

Is an unusual use of a drug(s) accepted by the USP or NNR contemplated? (An
example would be the use of an accepted drug in dosages far exceeding the ‘
recommended limits or for purposes distinctly different from the usual indi-

cations cited.) Yes - NoX

Are any biological products to be administered that do not bear on their con-
tainers or labels notation of approval by the Biological Control Division of

the National Institutes of Health? Yes No x

4, Is external or internal radiation other than accepted diagnostic or thera-

peutic procedures to be administered? Yesy No_

5. Are any (other) unusual procedures being performed *or proposed which in your
judgment may entail a special hazard - particularly a hazard above and beyond
any imposed'by acéepted diagnostic and therapeutic measures for that patient?
Yes_ NoX

6. Are any radioisotopes to be administered to human beings? Yes X No

a. If yes, are the radioisotopes to be used solely within the limits of pro-
cedures, specifically described in the USP? Yes No X

Describe the radioisotopic preparation(s):

b. Or are the radioisotopes to be used only in accordance with a project
previously approved by the former Radioisotope Committee of this
Department? Yes No X

Note the project number:

IF ANY OF QUESTIONS 1 THROUGH 5 ARE ANSWERED AFFIRMATIVELY, a detailed analysis
of the potential hazards must be appended, including pertinent bibliographic cita-
tions and other relevant information. '

IF QUESTION 6 IS ANSWERED AFFIRMATIVELY, a completed supplementary form for
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- -~ ) .
-\ AR o

-

Ltige rig. . = Gepenale s
Sponsoring Physician

Committee on Clinical Investigations and
Uses of Radioisotopes ’ —
Approval recommended  * Date g7 3 <)
7
Disapproval Date K
~ N
Sy /é}/rk/}

' V. P. Bond, /M, D,
[ 1 ]q q '] 2 Chairman, Medical Department

6/25/63

mlk



\
SUPPLEMENTARY FORM FOR RADIOCISOTOPE
ADMINISTRATION TO HUMAN BEINGS

A, Radioisotope

1. Species: (Radioisotope or labeled compound

14
, €g. Na24C1 or 1-C
Selenomethionine - Se75

- glucose)

2. Physical characteristics:

(Physical half-life; decay scheme (or type
energy and relative frequency of major emissions) Se75 has T 1/2 of 127 days.
it has a complex gamma spectrum with 0.27 Mev (71%), 0.14 Mev (247), 0.08 Mev
éﬁ% and 0. % gev él&% Bhotons. There are x-rays emitted during electron captur:
ource:” reactor,

cyclotron hot lab.,), commercial supplier,

etc,)
Commercial supplier.

4, Preparation: (Target material

, quantity, special problems)
It is produced by biosynthesis in yeast grown on a low sulfur medium containing
Selenium/3J,

5. Specific activity and isotopic purity of administered material

1.9-10 me/mg., 20-200 pc/ml.

6. Radioassay and calibration procedures:

(Include validation to be
performed at BNL prior to use)

Radiocassay and calibration are done by the commercial supplier.

7. Vehicle and route of administration:
Tagged leukocytes will be given intravenously.
8. Procedures for control of sterility and pyrogenicity (Or note that
commercially supplied isotopes are certified as ready for administration
to human beings.) It is provided by the supplier in a sterile, pyrogen
- free solution. Each c¢c. contains not mere -than 10 mg. 2-aminoethanethiol as an
antioxiden ium chlqride .for isotonrcit 9% b zyl lcoh 1 a
0. mRTERIIRE ke SO0t n BERE0E by (GRS R B adyug s ERE R 8,058 %0,

actions of the parent compound or vehicle, etc,) None

B. Radiation Dosage

1. Biological half-life or half-lives

It is 23 days when injected intravenously in solution. It is unknown when '
injected in cells since the answer depends upon the information we are seeking.
2, Organ, cellular, or subcellular localization:

including slow components:

(Should account for the

effects of special drugs or agents on altering the natural distribution
of the radioisotope)

a,

QS. %fal or "target' organ(s):Probably reticuloendothelial system and/or
b.

Gonadal exposure: Approximately the same as whole body. Urinary excretior
is not expected to be rapid enough to make the bladder a strong gamma
source to the gonads.
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3, Sample calculations: (Dosage should be calculated for the whole body

and for '"target'' or other separate organs, where indicated)

Summary equations are desired; not extensive calculations. Standard

dosage equations from references such as Hine and Brownell's

Radiation Dosimetry, National Bureau of Standards Handbook 69, and

‘BNL Hospital Form 1167-A should be used where possible and the
reference cited. ' ‘

See attached sheets. . ‘

C. Radiological Health Aspects

1. Hazards to other patients and to personnel from external or

internal radiation: If all of the injected dose remained in the patient without
any excretion anotheg Eerson who was 100 cm. from the patient would receive ri
rads per hour = Qi(z)og .84) _3.68 x 10-5. This is not felt to be a hazard,  de

2. Monitoring procedures, if necessary:

Not required.

3. Special procedures for handling waste products, excreta, biological
samples, etc,, where indicated: Urine and stools will be saved and aliquots
tested for radioactivity, This is being done as part of the study and collections
will continue as long as any significant radioactivity is found. -
4, Plan for isotope accountability, if required:
Hot required.

The maximum permissible burden of Sé\5 for occupation exposure is 90 pc for
kidney, 100 pc for liver, 200 pc for spleen and 100 pc for total body. (NCRP
¢ Handbook 69), No standard has been established for Selenomethionine-Se’5,
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3. Sample calculatibns: (Dosage should be calculated for the whole body
and for‘”target” or other separate organs, where indicated)
Summary equations are desired; not extensive calculations., Standard
dosage equations from references such as Hine and Brownell's

Radiation Dosimetry, National Bureau of Standards Handbook 69, and

BNL Hospital Form 1167-A should be used where possible and the
reference cited. '

See attached sheets.

Radiological Health Aspects

1, Hazards to other patients and to personnel from external or

internal radiation: If all of the injected dose remained in the patient withogf

any excretion angther Yerson who was 100 cm. from the patient would receive
rads per hour = {0:2)(1.8%) =3 65 x 10-5. This is'mot felt to be a hazard,  d

2. Monitoring procedures, if necessary:

Not required.

3. Special procedures for handling waste products, excreta, biological
samples, etc,, where indicated: Urine and stools will be saved and aliquots
tested- for radioactivity., This is being done as part of the study and collections
will continue as long as any significant radioactivity is found,
4, Plan for isotope accountability, if required:
Hot required,

The maximum permissible burden of Se75 for occupation exposure is 90 pc for
kidney, 100 pc for liver, 200 pc for spleen and 100 pyc for total body. (NCRP
Handbook 69). No standard has been established for Selenomethionine-Se’/3,
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TITLE: Study of 'distribution and movement of leukocytes through and from

the peripheral blood.
Items - B-3, D, and E.

As part of the evaluation of normal distribution, movement, and life
span of peripheral blood leukocytes and the influence of extracorporeal
irradiation of the blood, an approved project (CIRC-18), it is desirable

to label these cells with something which is easily measured and does not

interfere with their normal functions. A search for such a material suggested

Selenomethionine-8e75, an analog of the natural amino acid which would be
incorporated into the protein of a metabolizing cell. Se > is easily counted
in a gamma scintillation counter. Though there would be some turnover of

the Selenomethionine in the cell, this should not be a problem for inter-
pretation of the data from relatively short-lived cells.

Selenomethionine-Se’? has not yet been accepted for USP, NF, or NNR,

but it has been used in man extensively for pancreatic ’~ and, less exten-

sively, for parathyroid,3 prostate,a and parotid4 scanning in doses of about
3 pc/kg. For scanning, it is injected intravenously in solution rather than
primarily bound in leukocytes as we propose. When injected in solution,
however, the total human body dose is estimated at about 600 m rads deliverea
over several months as deduced from data from rats;lthis data indicated a
biologic half life of 15-20 days.1 Furthermore , &% appeared in ery-
throcytes7 and 25% was incorporated ip plasma proteins.
The whole body dose assuming no loss of 200 pc ¢f injected seleno-

methionine-Se > in a 70 Kg. man 180 cm tall can be calculated with the following

formula.5

= CT (73.8 E_ + 0.0346g) = 3.18 rads

Pty B

Using the same assumptions, if the blood (5000 gm) is the critical or-
gan and all radiation were absorbed there, dose = 36.5.

Similarly, if a 1700 gm liver and 300 gm spleen were the critical or-
gans, dose = 67 rads to the liver and 42.5 rads to the spleen.

These dosage calculations represent maxima, of course, because they
assume that physical T 1/2 = biologic T 1./2 = effective T 1/2. A somewhat

comparable situation for comparison purposes, however, exists with the use
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Title: Study of dis ibution and movement of leukocsy - s through and from
the periphera: blood.

of diisopropylfluorophosphate - P32 for studying granulocytes. In this
case 407 of the administered radiocactivity was found in the urine within
the first eight hours after infusion and thereafter the biologic half-
life was approximately six days and effective half-life 4,4 days.6 A
similar biologic half life for our study would reduce the dose 20- fold.

We have done some preliminary studies with selenomethionine-se75.
80-100 pyc were used to label one liter of thoracic duct lymph (lymphocytes)
from a cow, then injected intravenously. 20-30 minutes later there was no
radioactivity measurable in the blood, Radioactivity appeared in thoracic
duct lymphocytes after 1-2 hours and reached a maximum at 10 hours. At
20 hours 10% of the injected radioactivity had come out of the thoracic duct.
These observations indicate that the injected cells were viable and that
the label was usable for at least this length of time. In another study
human cells had 2-15% uptake after a one hour in vitro incubation.

We propose the following protocol for this study:

1. Determine the percent uptake of selenomethionine—Se75 into the
pétient's leukocytes in vitro during a one hour incubation,

2. Phlebotomize the patient of 500 ml blood (red cells will be
reinfused so that there will be no net loss of these cells.).

3. Using the information obtained in step 1, incubate with an amount
of Selenomethionine—Se75 such that the leukocytes to be reinjected will
contain no more than 200 pc.

4.Centrifuge at 1000 rpm for 20-30 minutes and remove the plasma (con-
taining the unbound excess of Seleromethionine-Se 7).

5. Reinfuse the labeled cells into the patient,

6. Take serial blood specimens for scintillation counting.

/. Do serial whole body and external liver and spleen probe counting.

8., Collect urine and feces for determination of radioactivity.

‘ 9. Uptake of the compound into individual cell types in a given pa-
tient will be estimated by radioautographs of the same blood incubated in
vitro with tritiated methionine,

Permission is requested to inject up to 200 pc selenomethionine —Se75

in the above manner with each study, 1-3 studies being done in each patient.
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