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CHLOLAL AL LUNLLL Y CUNTRACY (IFORM No, 2)

The study we plan 1o carry on here and for which you have volunteerced to
assist us is concerned with the testing of new antimalarial compounds which are
being develaped by compelent investigators under a program sponsored by the United
States Government {United States Army). The purpose of the ‘testing progruam is to
ascertain whether the drugs are effective and sale for administration to hurmnan beings.
The nature of the drugs we proposc to use is such that we do not expect scrious
complications from their use. The loxicily of the drugs is unknown or has been
incompletely studied as far as human beings are concerned, but no drugs will be used
at a dosage which, on the basis of previous tests in animals or men, would lead us
to anticipate severe enough toxicity to endanger life or to produce permanent
disabilily. Persons volunteering to assist in this study will be given medication, w1ll
submit to frequent blood tests and other laboratory tests, and will be asked to
cooperate with us for a period of at least thirty days or for several months, if
indicated. Volunteers will have blood drawn at intervals and may also receive
transfusions of blood either from normal individuals or {rom subjects who are
susceptible to anemia when treated with primaquine and/or other antimalarial agents.
The persistence of red cells in the blood and the presence of other substances will
be determined by radioactive isotope techniques which have been approved as safe
by the Universily of Chicago Clinic (Radioisotope Committee).

A fee of Twenty Dollars ($20.00) will be paid to each 'in'di'vidual ‘who is
accepted for and who completes the prescr1beq tesls. This fee will be payable

‘within thirty (30) days after tests ‘are siarted.

w- == ARMY MEDICAL RESEARCH 2413
e v n ememns BY_._,. e ctrmm e P f

I, : . No, being

years of age, having volunteered to subject myself to certain scientific studies which

_have for their purpose the determination of the toxicity and.efficacy of new anti-

malarial compounds (the nature and extent of which studies, as described in the"
foregoing statement is fully understood by me) to be conducted by the University of.
Chicago under a program sponsored by the United States Army, in consideration of
the cash payment to be made to me in connection therewith, do hereby assume all

" risks involved in my participation therein, and acting for myself, my heirs, personal

representatives and assigns, do hereby release and forever discharge the University
of Chicago, a corporation, its Board of Trustees, individually and collectively, its
officers, agents, employees and instructors, and specifically Dr, Paul E. Carson,
Dr. Karl Rieckmann, Dr. Henri Frischer, Dr. James E. Bowman, Dr. Lawrence
Kass, Dr. William D, Willerson, Dr., Robin D. Powell, 2all doctors, nurses and
individuals who may have any responsibility connected with the University or the
United States Army, the State of Illinois, the Director of the Department of Public
Safety of the State of Illinois, the Warden of the Illinois State Penitentiary at Joliet-
Stateville, and all employees connected with the above institutions and departments
who are conducting the studies referred to in the foregoing statement, of and from
all suits, claims or demands of every character arising from or relating in any way
to such experiments and tests, including personal injury, damage to or loss of
health, life or property which I, my heirs, executors, administrators or assign,
hercafter may or shall have by recason of my participation in such studics,

I hereby agree to cooperate with any and all doctors, nurscs and medical
personnel who may be assigned to trecat me or attend me, and to take such
medications and submit to such treatment as said doctors may prescribe, promptly
in accordance with their direction.

This is 1o certify that this xclease is being executed voluntarily and
under no duress.

In Witness Whereof, I have hereunto set my hand and seal

this ' DAY of 19 .
(SEAL)
Volunteer's Signature
WITNESS: ADDRESS STATEVILLE
WITNESS: : ADDRESS STATEVILLE

MHe Medical Rescarch Centef
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UNIVERSITY HOSPITALS g UNIVERSITY OF WISCONSIN MEDICAL CENTER

BTUDENT INPIRMARY
MARY CORNELIA WRADLEY MIMORIAL
BTATK IF WIBUCONSIN OFKNEHAL,

WIRCONBIN ONTHOPEDIL FOR CHELDIAN
CANCIN REBEAHRCH

NEUROLOGICAL AND RERABILITATION

1300 UNIVERSITY AVENUE . MADISON., WISCONSIN 53706

CONSENT TO TRYPTOPHAN AND/OR KYNURENINE METABOLISM- TEST

l, ~, hereby give my consent

to Professor R. R. Brown and/or his associates, to ‘administer tryptophan
and/or kynurenine by mouth to me for the purpose of studying the ability
of my body to utilize these substances . Tryptophan is an essential dietary
component of protein required by man, and kynurenine is one of its chief

breakdown products which also occurs naturally in the body.

Signed:

Date: L

Witnessed:

1119801
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The Committee on Clinical Investigations and Uses of Radioisotopes

hereby .approves the program with the following title:

Metabolism of Tryptophan

CIRC # 11  has been assigned to this program,

?%ZZX,W%M

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

L. P Cnlte

Eugene P, bronkite, M.D,

{ W

Eckart Schackow, M.D,

- N

Melvin H, Van Woert, M.D,

147,(’/4Z{LA65;°
/jg7ﬁes S. Robertson, M.D., Ph.D. (ex officio)

" Date %qu £ 1943

Place Medical Research Center
Brookhaven National Laboratory
Upton, New York
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C.

F,

S RITENE L,

FORM FOR INITIATION OR REVIEW OF CLINICAL V. P65l

INVESTIGATIVE PROGRAMS

(Submit original only to Department Chairman)

Title of the proposal: Vetsbelism of Tryptephsa
Sponsoring physician(s): V. ls Bewd awnd £.Fe Crenkite
Responsible investigator(s): L. V. Heukes, PheDe Jo Be Josseph, ReRe Broewn,

Pa.D. (WViseeacin), _
Brief description of the study, including its general goals and purpose, and

pertinent information on past studies: (Attach additional sheets if necessary, )
D aud E sre snswered ia the attashed sheets '

Reasons why the investigation(s) are to be performed on human subjects.

Type of patient in which the study is to be done (including approximate number

. of subjects, if known; special restrictions qr‘requireménts; method of obtain-

ing consent; etc,):

A

Multipla myelema-appreximste ton'pltiontl
Selerederas-appreximste tom patients
Anemis~appreximetely ten patieunts

119810



G. 1, Are drugs not in the U, S, Pharmacopoeia (USP) or the NNR beiné used or con-
X
Yes No

templated for use?
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 No X

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

tainers or labels notation of approval byvthe Biological Control Division of
the National Institutes of Health? S : : Yes No__ x
4, Is external or internal radiation other than accepted diagnostic or thera-
peutic procedures to be administered? . Yes_  Nox _
5. Are any (other) unusual procedures being performed or proposed which in your
judgment maylentail a special hazard - particularly a hazard above and beyond
any imposed by accepted diagnostic and therapeutic measures for that patient?

, Yes _ No_ X
6. Are any radioisotopes to be administered to human beings? qujf;_No‘
a. If yes, are the radioisotopes to be uséd solely within the limits of pro-
cedures, specifically described in the USP? Yes____Nq__;_ v

.. Describe the radioisotopic preparation(s):

b. Or are the radioisotopes to be .used oniylin accordance with a project
previously approved by the former Radioisotope Committee of this
Department? ' Yes_¥__N

Note the project number: H-69 srd H-69 (Ledifiad)

IF ANY OF QUESTIONS 1 TIIROUGIl 5 ARE ANSWERED AFFIRMATIVELY, a dctailed analysis
of the potential hazards must be appended, including pertinent bibliographic cita-
tions and other relevant informationm,

IF QUESTION 6 IS ANSWERED AFFIRMATIVELY, a compiéted supplementary form for
Radioisotope Administration to Human Beings must be'appendgd. However, this form
need not be filed provided that question 6a or 6b is also ﬁhswgred affirmatively, A~

separate form must be submitted for each radioisotopic species to be administered.

vt —

' Sponsorihg Physician
Committee on Clinical Investigations and . . ~7>;{};M%ZA§¥g~¢
Uses of Radioisotopes ' :
Approval recommended t/ Date ) } Y/ 63 . ' . .
Disapproval Date o S .

]/,P@wfj JUM 2 9. 1088

' V. P, Bond, M, D,
l ‘ ]qg ‘ 1 ,  Chairman, Medical Department

6/25/63



(\ aragraphsD and E (Information)"\

- 4

Tryptophan, a widely distributed naturally occurring essential amino
acid, has been the subject of a great deal of biochemical investigatiom.
It is converted to many other compounds of biological significance, some
of which :no longer retain the indole nucleus. This amino acid is now
recognized as the precursor of such diverse compounds as quinglinic acid,
nicotinic acid, xanthomatin, xanthurenic acid, serotonin, Col, and many
others. Many points concerning the biosynthesis of these biologically
important compounds are still obscure, i.e, Tryptophan balance data on
growing animals and the distinct requirement for tryptophan for maintenance
in the adult, indicates that a fair amount of carbon from this amino
acid is disposed of through the lung and kidney each day. Only a small
part of the injected indole nucleus is accounted for in the various
excretion products of normal mammals. Tryptophan, like other essential
amino ‘acids, must be disposed of by a major route leading to aliphatic
compounds and finally to CO2. There is evidence that tryptophan is
converted to niacin in man. Niacin deficiency in man has been specifi-
cally cured by niacin or tryptophan (3-5) and blood pyridinenucleotides
were restored to normal levels by supplements of tryptophan after
depletion on niacin-deficient diets (6). A number of intermediary
metabolites of tryptophan have been isolated or identified in human
urines. Makino and coworkers reported that 3-hydroxykynurenine was
responsible for the positive diazo reaction frequently observed in
severe tuberculosis (7). Musajo, Benassi and Parpajola (8) isolated
kynurenine and 3-hydroxykynurenine from urine of patients with various

- pathological conditions but could not isolate these compounds from
" normal human urine. Tuberculosis patients studied by Musajo, Spada and

Coppini (9) excreted 3-hydroxyanthranilic acid in significant amounts
whereas normal urine contained only traces. Xanthurenic acid has been
identified in urine from vitamin Bg-deficient subjects (10,11). It has
been called an abnormal metabolite in human urine, however, Price and
Dodge (12) were able to identify xanthurenic:cid along with kynurenic
acid and the 8-methyl ether of xanthurenic acid in normal human urine.

Of current interest in the metabolism of tryptophan is the possibility
that certain of its metabolites may cause bladder cancer in man. The’
chemical similarities between the known bladder carcinogens and tryptophan
metabolites are apparent, in that several of the metabolites of tryptophan
normally found in urine are aromatic amines and aminophenols. Reports
from England indicate that 3-hydroxyanthranilic acid, 3-hydroxykynurenine,

© 2-amino-3-hydroxyacetophenone and xanthurenic acid 8-methyl ether were

weakly carcinogenic in the bladders of mice. Analyses of the urine of
bladder tumor patients has shown that only half of 41 patients studied
had abnormal guantities of certain tryptophan metabolites, chiefly
kynurenine, acetylkynurenine, hydroxykynurenine and kynurenic acid. No
definite correlation could be made between the degree of abnormal trypto-
phan metabolism and type or number of tumors, recurrence rate, age at
onset or other clinical findings. Studies on patients with other forms
of cancer or with a variety of other non-neoplastic diseases, indicated
that many of these subjects had abnormal tryptophan metabolism and that
there were a number of clinical conditions, including bladder cancer, in
which disorders of tryptophan metabolism occurred ( ). At the present
time the significance of tryptophan metabolism in neoplastic diseases 1s
not clear. The quantity of ingested tryptophan which is metabolized
through the kynurenine pathway in man has not been adequately studied.
In animals various isotope experiments have indicated that very signifis
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Metabolism of try§£ophan - Hankes et al

cant amounts of tryptophan, kynurenine and hydroxyanthranilic acid are
metabolized to carbon dioxide (14, 15, 16) through the breakdown of 3-hydroxy-
anthranilic acid (17). That a large amount of ingested tryptophan !may
also enter this pathway in man is suggested by quantitative studies of

the urinary excretion of tryptophan metabolites by subjects who excrete
elevated amounts of metabolites. )

In rate 46 per cent of tryptophan-Z-C14 is excreted in 01402 and
12 per cent in the urine in a 24-hour period. The remainder of the
activity i{s bound in proteins in the body organs, in enzymes, and in
the various retained metabolites. :

The proposed study will determine the percentage conversion of labeld
tryptophan into C1402, and tryptophan metabolites, as measured by urinary
excretion, also the percentage incorporation of tryptophan and its
metabolites into blood fractions and other body components, such-as
coenzyme I. These mechanisms will be studied in all types of neoplastic
disease patients. It is planned that a dose of 50 pc of carbon-14~
labeled tryptophan—Z-C14 or tryptophan—7a-C14 will be given orally in
a gelatin capsule. However, in terminal patients it is possible that

" a 100 pc dose may be advisable to obtain sufficient activity in the
- various fractions for measurement.

A simple formula for beta dosimetry, assuming uniform distribution
in a volume large in relation to the range of beta particles (18) is

dB (day) = 51.2 C EB rads where C = concentration of isotope in pc/gm

EB = gverage energy per disintegra-
tion in MEV

substituting,

dB = 51.2 x 50 x 0.05 = 0.0018 rads/day.
70,000

r This dose of 1.8 m rads/day or 0.66 rads/year would be sustained

: ¢ :;:‘ if there were complete retention indefinitely and is therefore a maximum

estimate for whole-body dosage. The known metabolism of labeled trypto-
phan does not suggest any critical organs except the liver, and even in

" this case the finding of less than 6% of the ingested dose in the whole
liver after 24 hours does not indicate any organ to be more critical
than the whole body.

The patients will be given tryptophan—Z-C14 with a specific activity
of 0.62 mc/mMole. This compound was obtained from Tracerlab and it has
no radioactive components other than the cl4, )

From the use of 50 juc of Cl4 there will be no radiological hazard
to attendant personnel. As part of the study the patients' breath will
be collected for analysis during the first few hours and continuously
evacuated. Blood and urine samples ;will be collected-for analysis in
the research laboratories. Any samples sent to the clinical labs on
the first day will be marked "radioactive.'" No monitoring procedure,
except in case of accident, and though no isotope accountability is
necessary, experimental design will provide such accountability.

I119813 :
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Numerous studies of tryptophan metabolism in patients‘utilizing

a 2 gm dose of Lptryptophan have been conducted by Drs..Brown and Price*

111981y

Symposium on Tryptophan Metabolism,,
Atlantic City, N. J' Sept.‘lh, 1959.3
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FORM FOR INITIATION OR REVIEW OF CLINICAL co
INVESTIGATIVE PROGRAMS ’

(Submit original only to Department Chairman)

. A, Title of the proposal: Metabolism of Tryptophan
{;B. Sponsoring physician(s): V. P. Bond, E. P. Cronkite and G. Cotiias L
C. Responsible investigator(s): L.V. Hankes, Ph. D., P. Papavas1110u, M D.,,g;'Réﬁ)

o Ph.D., (Wisconsin), and J. Bateman, M. D..
D, Brief descrlptlon of the study, including its general goals and purpose and

- pertinent lnformatlon on past studles. (Attach addit10na1 sheets 1f neCESsary
 The tryptophan metabolism study whlch was 1nitiated under pro]ect'ffiﬁﬁn

proposals H-69 and H-69 modified will be expanded t0‘1?¢lude ?he;;?
Study‘of Parkinsons ‘disease patients. . R -

D and E are answered in the attached sheets.'

E. Reasons why the investigation(s) are to be performed on'hpman subjeeﬁs;

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

ing consent; etc,):

Multiple myeloma -- approximately ten patients
" 1" 1]

Scleroderma - --

Anemia - --

‘ 1 1981 1 Parkinsons | - ." | AL "
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( \) S : .
G. 1. Are drugs not 1n the U, S. Pharmacopoela (USP) or the NNR belng used or con-
templated for use7 ' Yes NoX .

2. Is an unusual use of a drug(s) accepted by the USP or NNR bbntemplétéd7 -(Aﬂ
example would be the use of an dccepted drug in dosages far exceedlng the N
recommended limits or for purposes distinctly dlfferent frOm the usual 1nd1-

cations cited,) ' ' ‘ Yes ‘No-

3. Are any biological products to be administered that do not bear. on theif'goh;

tainers or labels notation of approval by the Bidlogicéljcbntfbi'Diﬁi§ion'bf}

. . . X
the National Institutes of Health? L Yes,= No__.
4, Is external or internal radiation other than accepted dlagnostlc or thera- o
. , . X
peutic procedures to be administered? e - Yes . No

5. Are any (other) unusual procedures being performed or'propoéédfﬁﬁich in:ybu;f
.judgment may entail a special hazard - particularly a haiard‘aﬁoﬁe'énd beyona
iany 1mposed by accepted diagnostic and therapeutlc measures for that pat1ent7

. 'Yeg___‘qui;_

6. Are any radioisotopes to be administered to human beings? _”: Yesx No -

-a. If yes, are the radioisotopes to be used.solely within the 11m1ts of pro—

cedures, specifically described in the USP? . Yes = ‘No

Describe the radioisotopic preparation(s):

b, Or are the radioisotopes to be used only in accordance_ﬁith,a pfojept i‘
previously approved by the former Radioisotope Commitﬁeé 6f thiél' o '
Departmént? | | - Yés:ﬁ;;ﬂé;;;;
Note the project number: H-69, H-69 (modified) and H-70 T

IF ANY OF QUESTIONS 1 THROUGH 5 ARE ANSWERED AFFIRMATIVELY, a detailed.éhélyéis
of the potential hazards must be appended, including pertinent bibliographié;éita;g-
tions and other relevant information, - _._:‘_ .

IF QUESTION 6 IS ANSWERED AFFIRMATIVELY, a coﬁyleted‘supplemenfary formtfor
Radioisotope Administration to Human Beings must be appended. Ho&evér thlS form   ”
need not be filed provided that question 6a or 6b is also answered afflrmatlvely. HA.

separate form must be submltted for each radioisotopic species to be administered.

Committee on Clinical Investigations and

Uses of Radioisotopes 4
Approval recommended Date
Disapproval . Date
‘ l -iqg[g V. P. Bond, M, D,
‘ ‘ Chairman, Medical Department K .
. 6/25/63
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_}\iggraphs D and E (Information) | ;

‘Tryptophan, a widely distributed naturally occurring essential amino-
acid, has been the subject of a great deal of biochemical investigation. °

It is converted to many other compounds of biological significance, -some " .. -

of which no longer retain the indole nucleus. This amino acid is now
recognized as the precursor of such diverse compounds as quinolinic acid,
nicotinic acid, xanthomatin, xanthurenic acid, serotonin, Col, and many -
others. Many points concerning the biosynthesis of these biologically o
important compounds are still obscure, i.e. Tryptophan balance data on-
growing animals and the distinct requirement for tryptophan for malntenance
in the adult, indicates that a fair amount of carbon from this amino

acid is disposed of through the lung and kidney each day. Only a small'"

_.part of the 1nJected indole nucleus is accounted for in the various

excretion products of normal mammals. Tryptophan, like other essential
amino acids, must be disposed of by a major route leading to aliphatic”’
compounds and finally to C02. There,kis evidence that tryptophan is.
converted to niacin in man. Niacin def1c1ency in man has been spec1f1~
cally cured by niacin or tryptophan (3-5) and blood pyridinenucleotides -
were restored to normal levels by supplements of tryptophan after
depletion on niacin-deficient diets (6). A number of intermediary
metabolites of tryptophan have been isolated or identified in human
urines., Makino and coworkers reported that 3-hydroxykynurenine was '

'respons1b1e for the positive diazo reaction frequently observed in

severe tuberculosis (7). Musajo, Benassi and Paupajola (8) isolated
kynurenine and 3-hydroxykynurenine from urine of patients with various -
pathological conditions but could not isolate these compounds from

-normal human urine. Tuberculosis patients studied by Musajo, Spadé and'“ .

Coppini (9) excreted 3-hydroxyanthranilic acid in significant amounts
whereas normal urine contained only traces. ZXanthurenic acid has been
identified in urine from vitamin B, -deficient subjects (10,11). It has"
been called an abnormal metabolite in human urine, however. Price and
Dodge (12) were able to identify xanthurenicacid along with kynurenic
acid and the 8-methyl ether of xanthurenic acid in normal human urine.

Of current interest in the metabolism of tryptophan is the pOSSibiiity .

that certain of its metabolites may cause bladder cancer in man. The

chemical similarities between the known bladder carcinogens and tfyptophana'y
metabolites are. apparent, in that several of the metabolites of tryptophan ..

normally found in urine are aromatic amines and aminophenols. Reports

from England indicate that 3-hydroxyanthranilic acid, 3-hydroxykynurenine, .-

2- amino- 3-hydroxyacetophenone and xanthurenic acid 8-methyl ether were '
weakly carcinogenic in the bladders of mice. Analyses of the urine of"
bladder tumor patients has shown that only half of 41 patients studied
had abnormal quantities of certain tryptophan metabolites, chiefly
kynurenine, acetylkynurenine, hydroxykynurenine and kynurenic acid. No
definite correlation could be made between the degree of abnormal trypto-
phan metabolism and type or number of tumors, recurrence rate, age at
onset or other clinical findings. Studies on patients with other forms -
of cancer or with a variety of other non-neoplastic diseases, indicated
that many of these subjects had abnormal tryptophan metabolism and that
there were a number of clinical conditions, including bladder cancer, in
which disorders of tryptophan metabolism occurred (13). At the present
time the significance of tryptophan metabolism in neoplastic diseases is
not clear. The quantity of ingested tryptophan which is metabolized
through the kynurenine pathway in man has not been adequately studied.
In animals various isotope experiments have indicated that .very signifi-
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- Metabolism of fryptophan.- Hankes et al e

cant amounts of tryptophan, kynurenine and hydroxYanthranlllc'aC1d aré‘
metabolized to carbon dioxide (14, 15, 16) through the breakdown of 3~ g
hydroxyanthranilic acid (17). That a large amount of ingested tryptophan ,

'~ may also enter this pathway in man is suggested by quantitative studies. of

the urinary excretion of tryptophan metabolites by subJects who excrete
elevated amounts of metabolites. - S

In Parkinsonian disease, it has been observed that the admlnlstratlon L
of large doses of dopa will, in 65 per cent of the cases, reverse the ]
neurological symptoms.. The 5-hydroxyindole acetic acid (tryptophan metabollte,
levels in the urine of these patients are very low. This suggests-a malfunctic
in the metabolism of trypt?ahan in this disease. The study of the excretion: _
of labeled tryptophan as C” 0, and urinary metabolites before and after dopa g
treatment may shed some light“on some of the problems in the metabollsm of
these patients. _ . ‘ ;

; 14 RS 1 SO

In rats 46 per cent of tryptophan-2-C”  is excreted in C” 0, and
12 per cent in the urine in a 24-~-hour period. The remainder of the
activity is bound in proteins in the body organs, in enzymes, and in
the various retained metabolites. . :

The proposed gtudy will determine the percentage conversion of 1abe1ed T
tryptophan into C 02, and tryptophan metabolites, as measured by urinary’
excretion, also the percentage incorporation of tryptophan and its
metabolites into blood fractions and other body components, such as coenzyme
I. These mechanisms will be studied in all types of neoplastic dlsease
patients and those with scleroderma and Parkinsons disease. I 1s planned =
that.a dose of 25 to 50 pc of carbon-1l4-labeled tryptophan-2-C - or. tryptophanr
7a~C  will be given orally in a gelatin capsule. However, in terminal :
patients it is possible that a 100 pc dose may be advisable to obtain suff1c1er
activity in the various fractions for measurement.

A simple formula for beta dosimetry, assuming uniform distribution -
in a volume large in relation to the range of beta particles (18) is:

(day) = 51.2 C E, rads where C = concentration of isotope in pc/gm'

B
EB = average energy per dls1ntegra-
tion in MEV .
substituting,
50 ‘
= 51.2 x x 0.05 = 0.0018 rads/day.
70,000

This dose of 1.8 m rads/day -or 0.66 rads/year would be sustained
if there were complete retention indefinitely and is therefore a maximum
estimate for whole-body dosage. The known metabolism of labeled trypto-
phan does not suggest any critical organs except the liver, and even in
this case the finding of less than 6% of the ingested dose in the whole
liver after 24 hours does not indicate any organ to be more critical than the
whole body.

The patients will be given L-tryptophan~7a—C14 with a specific activity
of 0.49 mc/mMole. This compound was obialned from Traeerlab and it has no
radioactive components other than the C
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From the use of 25 to 50 pc of C14 there will be no radiological hazard .
to attendant pérsonnel. As part of the study the patients' breath will be
collected for analysis during the first few hours and continuously evacuated.

- Blood and urine samples will be collected for analy31s in the research labora-
tories. Any samples sent to the clinical labs on the first day will be marked

"radioactive'". No monitoring procedure, except in case of accident, and though .

no isotope accountability is necessary, experimental design will prov1de such
accountability. : :

The dosage of tryptophan given will represent 2.0l to 2.02 gms. of -

tryptophan. This dose has been used routinely in this and other laboratories.

- (19). The pills of L-tryptophan used were prepared from pure L-tryptophan by
Abbott Laboratories.

-An outline of the study is .attached.

l‘i e
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Parkinsoniacn Studv wil - iDr. Cotziss £ R
To survey tryptophan metabolism in patients with

g

atieats: 3-4 patients known to benefit from DOPA . .
treatment, 2-3 patients who do not benefit from .DO2A,. !

Patients maintained 4~5 days on staandard cgﬂfrol;diecf
and free of drugs, then administer tracer dose of'Lf _,'
14 ' ) ~ TR

7a-C” -tryptophan with 2.0 gm of L-tryptophan. Col-
lect 24 hr urines one day before and'fof 2 days”afﬁef;ﬁ:
C” . Collect respiratoxy C 702 and bloecds at iatervals.’
-After 1-2 months, the above tryptophan study is re<
peated during course of therapy with DOPA.

1 14 o , o
) Rates of C 0, release from tryptophan. . L
2) Analyses for urinary tryptophan metabolites-and.

isolation oZ them by carrier methods.
a) 5-hydroxyindolacetic¢ acid
b) 3-hydroxyanthrénilid'éqid:~'"
¢) Kynurenine - "
d) 3-hydroxykynurenine
e) Kynurénic acid

£) Xanthurenic acid

g) O-aminohippuric acid

1]

1 . . . .
h) N'-metnylnicotinamid

.o ‘ i) Quinolinic acid = -

Syt



. ’
S o~ .
i i ‘
" r ! )
4 - e - ’
{coazinuead) ) . )

3) TUrinary aaé plasma amino acids by amino acid analyzér.

Xote: Draw heperinized blood and take off plasma. -Save " -

cells and wash as per previous studies.

Drs. Hankes and Browa
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pr. L.V. Hankesﬁ e
B Clinical Invest.>doﬁmifééeﬁ&h

H-69 (CIRC 1ijff

The Committee has approved in p:ihciple your rqqhesffﬂz;'ﬂa”EL
dsted February 16, 1967, However, doses of L-tryptophan have: ™.
not been specified. It would be very helpful ifﬁyqu'wddld'élek?V

£111 out the attached forms and retura them td:Dr.;Cbtiiﬁé;itU e
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CIRC - 1lla
(H-69)

BROOKHAVEN NATIONAL LABORATORY
MEMORANDUM
DATE:" February 16,7 1967

TO: Chairman, Commlttee on Cllnlcal
Investigations and Uses of Isotopes
FROM: L. V. Hankes, Ph. D. BRI

SUBJECT: Extén51on of Pro;ects H~69. énd H46§'
(Modlfled) to 1nclude Parklnsons
Disease :

In Parkinsonian disease, it has been observed that the admlnlstratlon of large T

doses of dopa will, in approximately 60 per cent of the cases; reverse the.

neurological symptoms. The 5-hydroxyindole acetic acid (tryptophan metabollte)

levels in the urine of these patients are very low. This suggests-'a malfunctlon

in the metabolism of trypt Bhan in this disease. The study of the.excretion

. of labeled tryptophan as C 0, and urinary metabolites before and after dopa
treatment may shed some light on some of the problems in the metabollsm of

these patients. :

The tryptophan metabolism study which was initiated under project proposals‘ i
" H-69 and H-69(modified)will be expanded to include the study of Parklnsons

disease patients.

‘The patients will be given L-tryptophan-7a-C ¥ with a specific activity of | S A-*f'
0.49 mc/mMole, . This compound was obtained from Tracefkab as DL—tryptophan—7a C
and it has no radioactive components other than the C _

An outline of the study is enclosed,
Sponsoring physician will be G. Cotzias, M.D.

Responsible investigators w111 be L. V. Hankes, Ph. D., P. Papav331110u M D., '., ~7
and R. R. Brown, Ph.D. (Wisconsin) ‘

Papers_published under projects H-69 and H-69 (modified) are 1istedtbeiow:t,u"

1.  L.V. Hankes, M. Schmaeler and K. Rai, O-Aminophenol: A Urinary Produdﬁg
of Tryptophan Metabolism in the Human, Proc. of the Soc. for Exptl
Biol. and Med., 110, 420 (1962).

2. L.V. Hankes, R.R. Brown, M. Schmaeler, 3pd S. Lippincott, Metabolism -
of 3-Hydroxyanthranilic Acid-Carboxyl-C"  in the Human, Proc. of the
Soc. for Exptl. Biol. and Med., 115, 1083 (1964).

3. L.,V. Hankes, R.R. Brown, S. Lippincott, and M. Schmaeler, Effects of

L-tryptophan Load on the Metabolism of Tryptophan—Z c in Man, J.
Lab. and Clin. Med, Feb. 1967, pg. 313.

111982b



s TN
\.J) _Parkinmscnian Studv with Dr.” Mizias
/ -
E I Sus o PR P | s 3 ~ee + '-A_L\..
Alm Yo survey tryproshan metabolism in patients with
Parkinson's Disease, particularly as affected by
DOZA treatment.
Sxperimental: 2atients: 3-4 patients known to benefit from DOPA
treziment, 2-3 patients who do not benafit from .DOPA.!
Zatients maintained 4-5 days on standard control diet
and iree oI drugs, then administexr tracer dose of 1-
. 14 - : v} : P a. AN [ N
. 7a-C” -txryptophan with 2.0 gm of L-tryptonhan. :Col-
lect 24 bkr urines one day before and for 2 days after -
14 . - 14 o e L
C”'. Collect respiratory C 02 and bloods at incerwvals.
AZter 1-2 ronths, the above tryptophan study is xe-
peated during course of therapy with DOPA.
‘e Cas = L& - L
anclyses: 1) Rates of C O2 release from tryptophan.
2) nalyses for urinary tryptophan metabolites and
isolation o them by carrier methods.
. ’ a) S-hydroxyindolacetic acid
b) 3-hydroxyanthranilic acid
. e v ¢) Xynureaine

d) 3-hydroxykynurenine

- . \

Xyaurenic aci

w
~

Xaathurenic acid

N

g) O-aminohippuric acid

.

e

l ‘ 1qa 2 3 . X <) Nicotimic :c_%
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