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OFFICE OF NAVAL RESEARCH, NEW YORK
348 BROADWAY
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&r1884

15 Narch 19565

From: Commanding Officer, Office of Naval Research, New York
T Chi
o1 of of Naval Research (Code 444) NAV1.941208.091

Subj: Proposal on "Determination of the Effect of High Dosage
Betatron Irradiation to the Pituitary and Hypothalamus in
Man" from Sloan-Kettering Institute

A

Bnol: (1) 14 cys subj proposal dtd 11 Mar 55

1. Subject proposal is forwarded as erclosure (1). Pertinent comments
from this office will bs furnished at a later date. o

By dirsection

R b SR D A e

158300 "

@ \\9?2&7 i\'—\fg’

AND RRFER YO!

IA-Z/Sloan-Ket tering/JEFthsw



SLOAN-KETTERING INSTITUTE FOR CANCER RESEARCH

RESEARCH UNIT OF MEMORIAL CENTER
* " POR CANCER AND ALLIED DISBASES .~ =~~~

410 EAST 68TH STRBET -
NEw York 21, NEw YORK

March 11, 19655

Chief of Naval Research
Office of Naval Research
Washington 25, D. C.

Dear Sir:

We are submitting herewith a research proposal for
support of the project entitled "Determination of the
Effect of High Dosage Betatron Irradiation to the Pltultary
and Hypothslamus in Man" in the amount of $11,340 for the
year beginning July 1, 1955. A Fixed Price Contract is
requested with payments to be made quarterly. The princi-
pel investigator will be Dr. Min-Chiu Li, who will work
under the supervision of Dr. 0. H. Pearson, Associate and .
Head of the Metabolism Laboratory Section.

In spite of the reputation of Memorial Center and the
Sloan-Kettering Institute in the cancer field, the Sloan-
Kettering Institute engages in extensive research in basic
fields of chemistry, blology, and physics. The availability
of cancer patients for these basic studies is fortunately
. coincidental.

We delieve that the results that may be cbtained from
this investigation will prove of interest and value to the
..Office of Naval Research and I recommend this application
for your favorable consideration.

Sincerely yours,

G e

C. P. Rhoads, M. D.
Director, Sloan-Kettering Institute

CPR:avr
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. RESEARCH PROPOSAL
TO THE
OFFICE OF NAVAL RESEARCH
DETERMINATION OF TEE EFFECT OF
HIGE DOSAGE BETATRON IRRADIATION

TO THE PITUITARY AND LYPOTHALAMUS
IN MAN

Min-Chiu L1, M.D., Research Fellow,
Metabolism Laboratory Section, Division
of Clinical Investigation, Sloan-Kettering = -
Institute

Sloan-Kettering Institute for Cancer Research
410 Bast 68th Street, New York 21, New York
Amount Requested: $11,340
For the period: July 1, 1955 - Jume 30, 1956 .~
Date: Marech 11, 1955

-
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. #in-Chiu Ii, M.D.
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0. B. Pearson, M.D., Head,
Metabolism Laboratory Section

" C. P. Rhoads, M.D., Director
Sloan-Kettering Institute



Determination of the Effect of High Dosage Betatron Irradiation
to the Pituitary and {ypothalamus in Man,

" br. Min-Chiu 1t

a. We are requesting consideration of a regearch proposal to determine the
effect of high dosage betatron irradiation to the pituitary and hypothalamus
in man.

b. Scientific Backeground

There is evidence from the literature that only high dosage such as
18,000 r or above irradiation to the pituitary will produce complete destruction
and ablation of pituitary functions in animals, Ilarge single doses of betatron
radiation can produce damage of brain substance and marked cellular deterioration
of the hypothalamus nuclei in primates., From our recent experience, high~
dosage radiation to the pituitary and hypothalamus areas can cause severe optic
atrophy and mental abnormalities. This study offers ample opnortunity to
evaluate radiation effects on brain substance.

The relationship of hypothalamic control of gastric secretion, development
of peptic ulcers, and the relationship with parasympathetic and sympathetic
control of the body and with temperature control and carbohydrate and fat
metabolism have been reported by a number of authors in studies of damage to
the hypothalamus due to various diseases. This study offers the opportunity
to determine whether or not radiation .damage to the hypothalamus will produce
these alterations,

Our experiences with 65 cases of surgical hypophysectomy suggest that it
is st1ll a highly technical procedure, Thus, if irradiation will result in
" complete ablation of pituitary and end-organ function, the value and 1mportance
. of ‘this project 1s apparent. :

. * ae -y -
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c. Technical Desc t n _of the Pro Q Wor
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(1) Objectives of the Project

Preliminary studies on betatron irradiation to the pitultary and
hypothalamus of patients with neoplastic diseases at a dosage of 8,000 r for
tvo weeks have indicated partial arrest of the function of the pituitary and
the endocrine end-organs, Histological examination of these areas have shown
marked degeneration of nuclei of the hypothalamus and of the pituitary

- -parenchymal cells. A -high dosage level, such as 12,000 r to 15,000 r given in
a similar period, has induced further response. Whether or not such high
dosage levels will result in brain damage will be determined. The studies
outlined below are designed:

1. To determine whether betatron irradiation at a dosage of 12,000 r to
15,000 r will result in complete ablation of the pituitary and end-organ
functions.

2, To determine histological radiation changes of the pituitary, hypothalamus
and brain tissues,

USSP
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. (2) Seleptific Methods to be Buployed- . o TSt S oo nie
A. Irradiation Procedure

Patients with advanced neoplastic diseases are hospitalized in the
ressarch and metabolic units of the James Ewing Hospital, Memorial Center, fo-
studies, Our group has found that surgical hypophysectomy will result in
remission of 65% of catrcinoma of the breast and therefore radiestion to the
pituitary is being used in selected patients who refuse surgery. Because of
subsequent prolonged follow-up pituitary and end-organ functlon studies,
young patients with good nutrition, a life expectancy of more than six months,
and intact gonadal, adrenal and thyroidal functions are preferred

The 23-million volt betatron machine of the Memorial Center is
availabls for irradiation., Using a cone 3 cm. in diameter, 12,000 r to -
15,000 r or higher will be delivered by & bitemporal route. The irradiation
field will include the pituitary, the stalk and the hypothalamus., It will
also include the tip of the temporal lobes of the cerebrum. It is expected
that alteration of pituitary and end-orgar functions w11l begin to occur at
the end of six weeks to three months following the completion of irradiatior.

" B. Methods of Studying the Effects of Radiation -

1. Alteration of Pjtuitary Function

Bioassay of urinary follicular stimulating hormone vill be used
as one of the indices of alteration of pituitary function, The development of
diabetes insipidus will also be used as a criterion, as will clinical tests
auch as insulin sensitivity and glucose tolerance. L

2. A} ration of E -Or 2 nction Yo .
A Tt - 7. 2N

a. Conadal: In females, vaginal smears, urinary pregnandiol

_Qetermination, occurrence of menses and_ endometrial biopsy will be uged &b _._ .

““eriteria for alteration of gonadal function. In males, testicular biopsy and
the size of the testes will be used,

b. Thyroid: Serum protein-bound iodine determination, radiocactive
iodine uptake studies, basal metabolic rate and clinical evidence of the
development of myxedema will be used as indices of alteration of thyroid
function,

"c. Adrenal: Urinary 17-ketosteroids, formaldogenic steroid
determination and accumulative water tolerance test will be used for the study.
Clinical observations of the development of adrenal insufficiency is one of
the important indices of alteration of adrenal function. It 1s expected that
adrenal function i1l be the last to alter,

3. Observation of Systemic Reaction

Electroencephalogram and careful psychological and neurological
examinations will be carried out to determine whether or not the brain
substance is affected, Hematological studies +ill also be employed to detect
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signs of any changes from irradiation. Gastric secretlon, temperature

control and autonomic nervous system derangement will be studied.to.determine--. -

vhether or not radiation hypothalamic damage or irritation will influence
these., Other systemic reactions, such as local skin reaction and radiation
side-effects, will be evaluated. :

4. Higstological Studies on Pituitary, Hypothalamus and Brain

Substance

Since these patients are in the terminal stages of disease,
materials can usually be obtained from postmortem examination. Tissues will
be fixed in special preservatives. Various differential staining techniques
will be applied to study radiation changes in parenchymal cells of the
pituitary and the stalk, the degree of damage to the hypothalamic nuclei
and irradiation alteration of the pyramidal cells, glial cells, myeline
sheath, nerve fibers and perivascular reaction of the cerebral cortical
substances. Special attention will be focused on any possible anaplastic
changes of glial cells following irradiation,

d, Faciljties Availabls to this Project

There are available for these studies several laboratorles, fully
equipped, for betatron irradiation, physioclogical chemistries, histological
and pathological examination of irradiated tissues, bloassays, urinary steroid
determinations and metabolic balance studies.

Suitable patients for this project willlbé maintained in 6ur special
research vard in the James Ewing Hospital of the Memorial Center, This ward

,,,,

o, A Ba Pr nveat

in-Chig ___ Li, M.D. N Born. Canton, China,‘Sept. 21, 1919
Education: Christian College of Mukden,China - 1937-1939
Mukden Medical College " " M,D, 1940-1944

Univ. of So. Cal, Grad.Sch., of Med, M.Se. 7/47-6/49

Licensed: China, 1944.
Member: Sigma Xi, American Association for the Advancement of Scilence

Teaching and Research Appointmentss ~ ==
Instructor in Bacteriology, Mukden Medical College, 1945-1947

Assist, Instructor in Medicine, Med, School, Univ, of Ill., 1950-1953
Clinical Research Fellow in Med,, Univ, of Ill., 1952-1953
Research Fellow, Div. of Clin, Invest, Sloan-Kettering Inst. 3/1/53-pres.

Hospital and laboratory Appointments:
Res. Phys. in Medicine, Deaconess Hosp., Montana, 7/49-6/50
Sr. Res., Physician in Medicine, Presbyterian Hosp , Chicago, 7/50-6/52.

Prizes and Awardg:
Reformed Presbyterian Church medical. scholarship, 1947-1949

Uestern Traudeau Society research fellowship, 1947~1948
American Cancer Society Clinical Research fellowship, 1952-1953




f. Pertinent Publications

.. Extensive studies have been carried out on the. physiologic, metabolic, and
hormonal alterations in adrenalectonmized and hypophysectomized patlents, The
effect of hormone maintenance replacement therapy has also been studied,- Our
experiences suggest that hypSphysectomized patients can lead & normal 1ife with
the use of readily available cortisone acetate, thyroid extract and pitressin.

Our preliminary studies of betatron radiation to the pituitary and hypo-
thalamic region have been reviswed, Our data suggest that partial and
transient suppression of gonadal and thyroidel function are present at the
dosage level of 8,000 r given in two weeks, Dosage up to 12,000 r and 15,000 r,
given over a similar period of time, has induced further supprassion of
pituitary and end-organ functions. Vhethe.' or not brain damago vwill result at
these levels 18 to be studied, Our duration of follow-up studies of the latter
group is too short to be conclusive.

l. Effect of hypophysectomy on neOplastic disease in man
Pearson, 0,H., Ray, B.S., Harrold, C.C,, Yest, C.D., Maclean, J.P. and
and Li, M.C, .
J. Clin, Endoc, and Metab, 1l4: 828-829, July 1954.

2, Phy#ioiogical effects of'hypbphyseétomy in man.
Vest, C.D,, Li, M.C., Maclean, J.P., Rall, J.E., and Pearson, O.H,
J. Clin. Endoc., and Metab, 14: 786, July 1954.

3. Medical management of bilateral adrenaledtomy and hypophysectomy
. 14, M.C.,, Maclean, J.P., Lipsett, M.B. and Pearsom, O.H.,
Arch of Int. Ibd., 1955 (to be published)

be Alteration of thy“oid function follcwing hypophysectomy
14, M,C., Maclean, J.P., Lipsett, M.B. and Pearson, O.H,
(to be published)

5. Alteratioh of adrenal funcilon following hypophysestony
Ii, M.C., Maclean, J.P., Lipsett, M.B. and Pearson, O,H.
(to be published)

Shimkin, et al., reported failure of suppression of end-organ functions
or histological changes of pitultary following conventional kv machine
irradiation over the normal human pituitary, delivering 8,000 to 10,000 r
over a two-month period (1).

Lawrence reported that x-ray irradiation to the pituitary region of rats
results in.a) a temporary decrease of growth rate and b) a striking decrease

in the number of acidophiles and a relative increase of basophiles, by
histological examination of the irradiated hypophysis (2).

Arnold has reported that betatron irradiation to the primate's hypo-
thalamus could induce histological damage of the paraventricular and supra-
optic nuclei. His report suggests that pituitary function can be arrested
from hypothalamic damage (3). He also observed acute radionecrosis of the
brain substances occurred by single doses of 5,000 r betatron irradiation to
the brains of primates (4).
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1. Irradiation of normal huran hypophysis in malignancy: report of three

~cases receiving 8,000 r.ta 10,C00 r- tumor dose. to-the -pituitary-glandy 7 s .

Kelly, K.H.; Feldeted, E.S.; Browmn, k.F,; Ortega, B; Blerman, H.R,;
Lov-Beer, B,V.A,; Shimkin, M.B.
J, Nat. Can, Inst, 1l1: 967, 1951.

2, Roentgen irradiation ot the hypophysis
lavrence, J., et al,
Radiology 29: 446, 1937.

3. Effect of x-ray irradiation on the hypothalamus
Arnold A,
J. Clin, Endoc. and Metab, 14: 859, 1954.

4. Changes 1in the central nervous system follow1ng irradiation with
23 Mev x-rays from the betatron. o
Arnold, A., et al.
Radiology 62: 37, 1954.

Toblas, et al,, reported that rapid destruction of the pituitary occurred
only after the use of high doses of irradiation, 18,000 r, by deutron particles
to the pituitary of the rat (5).

5. Irradiation of the pituitary of the rat with high energy deutrons.

Tobias, C,A., et al,
Am, J, Roentgenol, 72: 1-21, 1954.
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g. This project is expected to continue for two years.
Budget for the period July 1, 1955 to June 30, 1956

(1) Personnel ' Requested from ONR
Min-Chiu Li, M.D,, Reqearch Fellow 36,000

(presently a Damon Runyon Fellows
fellowship terminates June 30, 1955)

(2) Capital Equipmeat*

Chemicals, glassware and general ' - 1,000
laboratory supplies
Laboratory determinations . 3,500
(4) SﬂiﬁuL.jﬂEﬂLJi’ None '
subtotal §10,500 o
(5) Overhead: (8% of subtotal) 840 - s
total 11,340

(6) Ex&n9&__I;1na___2&1_____222&32121&L4n |
Overhead $1,053**

"% In eddition, the 1nst1tution is providing the major capital equipment .
 (betatron) plus technical assistance in its operation as vell as
suitable patient materisl from the hospital.

** This figure is arrived at by computing the 1nst1tutiona1,9werbead (31$§91L
" of payroll expense) and subtracting the overhead requested from the
ONR (8% of the subtotal).

uf.\
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h, Other Research Projects of the Principal Investigator

Dr. 11 is presently a professional assictant on.Dr, Pearson's National
Cancer Institute project, C-925, "A Study of endocrine factors which influence
the growth of tumors in man," in the amount of $31,186 for 1955. He also
participates in work supoorted by AEC Contract AT(30-1)-910, Funds from this
contract for the entire Metabolism laboratory Section are $10,173 for 1955.
This is part of an institution~wide contract on "The Biological Effects of
Radiation, with Related Biochemical and Physical Studies.™ =~~~ ~ .~ T

1. QOther ags cie to which this proposal will be gubmitted:
It is planned to submit this proposal to the Atomic Energy Commission,
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