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FOR" RESEARCH GRANT™""

SR S PPLICATION
February 10, 1955

Application is hereby made for a grant in the amount of 29,106.00
for a period of one year for the purpose of conducting a research

project on the following subject: NAV1.941208.080
A STUDY OF THE PREVALENCE AND SiVERITY OF THYROID

DEFICIENCY IN YOUNG AND MATURE ADULT MALES

Name of principal investigator: Paul Starr, M,D,
Professor of Medicine
(Head) Department of Medicine
School of Medicine
University of Southern California

Address of principal investigator: Box 138, 1200 N, State Street
Los Angeles 33, California

Name of financial officer to whom check should be mailed:

Robert Fisher
Financial Vice~President

Address of financial officer:

BN L

University of Southern Cal;fgrg%ay
3518 University Avenue :
) . "Los Angeles 7, California

Name of institution: University of Southern California
Name and title of official authorized to sign for institution:

-

Robert Fisher
Financial Vice-president

7%/5@—-
Paul Starr, M,D.
(Head) Department of Medicine
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Personnel

Paul Starr, M,D., F.A.C.P., Principal Investigator = =  ~--=-c-----
Arnold G, Ware, Ph,D,, Consultant in Chemistry @ = = = =~---vee--=-
Statistical Secretary & Social Worker (Part time) 1800,00
Chemical Technician (Full time) 3600,00

Permanent Equipment

Furnace, electric - Braun Muffle Multiple Unit with
Rheostat 320,00

Centrifuge, International Equipment Co,, Model SBV-R

complete with Head, Metal shields, Trunnion
carrier and cushions 780,00

Consumable Supplies

Chemicals and Glassware o 500,00

Total

39% Provisional Overhead

Total

cstimate of future requirements: Two years @ 38,006,00 per year
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5L00,00

1100, 00

500,00

7000, 00
2106,00

9106.00
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. Rehson for the' investigation(; 1%

(1) No information is available because former determinations were made
with the basal metabolic rate test which has been found to conceal hypo- -
thyroidism, The test is made to appear normal by nervousness and other factors
even in individuals having no thyroid gland function (Hoskins, R.G, The thyroid
pitu%tary apparatus as a servo (feed-back) mechanism, J. Clin, End. 9: 1429,
15L9).

(2) Hypothyroidism is a prime cause of mental sluggishness, poor memory,
fatigability, feecble response to stress, and of prolana>d production of vascular
and page?chymatous degeneration (Kimble, S,T, and Steiglita,E.J, Geriatrics 7:
20, 1952),

(3) A reliable biochemical method is available for the direct determination
of the thyroid hormone in the blood (Barker, S,B, et al., J. Clin. Inv, 30:
55, 1951),

(4) Hypothyroidism is not recognized in routine physical examinations,

(5) The condition is completely correctible by thyroxine medication with
dosage adjusted by serum protein bound iodine tests,

Ressarch Flan

A, Specific Aims: The general incidence of hypothyroidism, defined as the
condition usually associated with a serum protein bound iodine of less than
L4 micrograms percent, is to be found by blood chemistry tests in young adult
males (college students, medical school students, hospital employees, young
veterans) and men from 30 to LO years of age giving blood at the hospital
blood bank and in veterans of this age. Life history and physical examination,
EKG, routine clinical laboratory tests will be done in all positive cases,
The purpose is not to establish the serum protein bound iodine in "normals®
but to discover the occurrence of low values in a general population of people
leading their usual lives, The pathogenic mechanism of the hypothyroid state
will be analyzed when possible by radicactive iodine and thyrotropic hormone
tests, The associated systemic pathology will also be determined and studies
carried out to determine the possible causal relationship between the hypo-
thyroid state and the pathology found,

The question may be raised as to the volume of serum protein bound iodine
determinations that can be done, In this regard it may be stated that a
competent chemical technician can perform fifty determinations per week, 2500
a year. The reliability of this work is under the supervision of Dr. Arnold
Ware, Head Chemist, L,A,C.G.H,, and Assistant Professor of Biochemistry and
Nutrition, University of Southern California, Inter and intra-laboratory
controls are in operation, (Henry, R,J,, and Segalove, M, Running of standards
in clinical chemistry and the use of the control chart, J, Clin, Path, 5:

305, 1952).



1950),

A study of clinical experience uith the sserum protein bound iodine method
was reported in 1950,
County Hospital were analyzed by clinical diagnosis,
A review of hypothyroidism (Paul Starr, Hypothyroidism:
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In this study 572 reports of patients of the Los Angeles

(J, Clin, Endo, 10: 1237,

an essay in

modern medicine, American Lecture Series, Charles Thomas Publisher, 1954) has
been made, in which a tabulation is made of 5061 reports of serum PBI submitted
by private physicians to the Bic-Science Laboratories, Director, Richard Henry,
University of Southern California, Assistant Clinical Professor of Medicire,

As an example, results of blood chemistry tests for serum protein bound
iodine are shown below in a tabulation,

Tabulation of PBI Values Determined in Patients Suspected of Thyroid Disease
Los Angeles County Hospital June 1950 - June 1951

Very Low 0,0 - 2,0 microgramse~eeec---- 181 cases)
Low 2,0 - 3,0 L 336 cases) Hypothyroid
Subnormal 3.0 - 4.0 L R 505 cases) L7%
Low Normal 4.0 - 5,0 " —nmccocnn- 525 cases
Normal 5.0 = 6,0 W cccemcnana 356 cases
Normal 6,0 = 7.0 t ceeeeee -~-1U45 cases .
High normal 7.0 - 8.0 L 75 cases
Total cases

Note that this clinical material is made up of the aged, malnourished, and
severely sick charity patients suspscted of thyroid disease, Possible incidence
in young American males may be only one percent, possibly five percent, or, if
very prevalent, ten percent,

B, Facilities Available:

1, Thyroid and Zndocrine Clinics of the University of Southern California
and the Los Angeles County Hospital,

2, The chemistry laboratory of the Thyroid Clinic supported by private
commercial funds,

3. The Bio-assay Laboratory of Doctor Boris Catz, supported by
U.S, Public Health Service.

b, University of Southern California isotope laboratory supported by
the American Cancer Society,

5. Los Angeles County Hospital Steroid Laboratory

6. Basal Metabolism Laboratory of the Thyroid Clinic
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Curritulum Vitae - Paul Starr; M.D,, F.A.C.P.

Born: April 2L, 1893, Winnetka, Illinois

Harvard Collegs,A.B., 1916

Pre~Med: University of Chicago, B.S,, 1919

Medical Schools: Rush Medical College, 1921, Degres: M,D.

Internship: Cook County Hospital, Chicago, Illinois, 1921-23

Licensure: Illinois 1922, California 1945

Fellowship: Massachusetts Oeneral Hospital, 1923-2L4

Teaching Appointments: Instructor and Assistant Professor of Medicins,
Northwestern University, 192L-42; Clinical Professor of Medicine,
University of Southern California, 19L45-L8; Professor and Chairman,
Dept, of Medicine, University of Southern California, 1948,

Voluntary Assistant, Peter Bent Brigham Hospital, 1923

Post Graduate rducation: Berns, Switzerland, 1931

Hospital Staffs: Huntington Memorial, Pasadena, California; St, Luke's
Pasadena; Los Angeles County General Hospital, Los Angeles; Hospital
of the Good Samaritan, Los Angeles,

Memberships: American Society for Clinical Investigation; Central Society .
for Clinical Resesarch; kndocrine Socicty; Fellow, American College of
Physicians, 1946; wWestern Society for Clinical Research; 8ociecty for
Experimental Biology and Medicine (Chairman, Southern Calif, 195L4-55);
American Goiter Society; and Sigma Ki,

Specialty: Internal Medicine (American Board of Internal Medicine, 1937)

Military experience: 1917-18 Camp Mcad Base Hospital, Corporal Medical
Corps, A.U.S.; 1942-U45 San Antonio Aviation Cadet Center, Lt. Col. M.C.
Chief of the Medical Service, .

Curriculum Vitae - Arnold G, Ware, Ph,D,

"Borat: June 1, 1915, Butler, Illinois

B.A, Carthags College 1933-37

M,S, University of Colorado 1$39

Ph,D, University of Colorado 1942

Fellowship: Univérsity of Colorado 1937-38 Blood Chemistry

Fellowship: Colorado General Hospital, Chemistry Laboratory 1938-LO

Teaching Assistant, University of Colorado 1940-L2

Military Service: Captain, Nutrition Officer, Sanitary Corps, 19L2-L5,

Research Associate: Department of Physiology, Wayne University 19L6-L9

Assistant Professor of Biochemistry and Nutrition, University of Southern
California 1949-1952

Associate Professor of Biochemistry and Nutrition, University of Southern
California 1953--

Memberships: Sigma Xi; American Association for Adv., of Science; American
Society of Biolog. Chemists; International Soci:ty for Hematology.
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_Starr, Paul, Walcott, Henry P., Segall, Haroid N,, and Means, J, H,
. Effect of iodine in exophthalmic goiter, wauipss )
Arch. Int. Med. 3ls 355-363 (192L)

Holmes, G, W,, Means, J, H,, Porter, C.A,, Richardson, E.,P. and Starr, M.P,
On the treatment of exophthalmic goiter.
Boston M, & S, Jour, 191s 295-300 (4August 192l)
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Starr, Paul and Fitz, Reginald .
The excretion of organic acids in the urine of patients with diabetes
mellitus,

Arch, Int, Med. 325 97-108 (192L)

Nadler, Walter H.,, Starr, Paul and Tukey, Gertrude
Glycemia as a guide in the treatment of diabetes mellitus; the practicability
of routine examinations of small, effectively preserved specimens of blood
-drawn by the patient, .
Arch, Int, Med, 36: 579-58l (October 1925)

Starr, Paul :
Biliary disease from the medical standpoint,
S. Clin, N, Amer, 6: 993-1003 (August 1926)

Starr, Paul
The course of hyperthyroidism under iodine medication,
Arch, Int, Med. 39s 520-535 (4pril 1927)

Elliott, Charles A,, Nadler, Walter H,, and Starr, Paul
Liver feeding in pernicious anemia,

¢

M, Clin. N, Adierica 11t 17-155 (July 1927)

Starr, Paul and Ballard, Frances. o
The blood-urine area concentration ration in hypertension,
J, Clin, Invest, ©5: 101-111 (December 1927)

Starr, Paul
Results of liver feeding in pernicious anemia,
Amer, J, Med, Sci. 175: 312-318 (March 1928)

holmes, William H; and Starr, Paul
A nutritional disturbance in adults resembling celiac disease and sprue.
J,AM.A, 92: 975-980 (March 23, 1929)

Starr, Paul and Gardner, lois
A blochemical study of two patients with a condition simulating sprue.
amer. J, Trop. Med. 10: 283-93 (July 1930)

Starr, Paul
The prevention of spinal cord degeneration in pernicious anemia.
J.AM.A, 96: 1219-1221 (April 1931)
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on hyperthyroidism, S i RRFALE I
Endocrin, 18: 113-116 (January-February 193k)
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Starr, Paul ‘
Treatment of pernicious anemia,
J, Kansas M. Soc, 35: 121-12L (April 1934)

Starr, Paul and Patton, Helen :
Observations of remissions in hyperthyroidism induced by pregnancy urine
extract.

Ann. Int, Med, 8: 825 (January 1935)

Starr, Paul
Gynecomastia during hyperthyroidism; a report of two cases.
J.AM.A. 104 1988-1990 (June 1935)

Starr, Paul, Patton, Helen, and Bruner, R.C.

- The response of the thyroid of the guinea pig to anterior pituitary o
thyrotropic preparations and its relation to the functional state 2
of the ovary, Christian Birthday,

Volume (1935) -

Starr, Paul
Clinical studies with thyrotropic pituitary hormone.
Proc, Soc. Exper. Biol, and Med. 33s L62-L6L (1935)

Starr, Paul and Bruner, R,C,
Effect of castration on thyroid in female ea pigs.
ng.’ Soc¢, - Exper., Biol, and Med, 33: h65'-h§gj?1935)

Starr, Pm . \J,.i' A S

A commentary on some of the 1935 literature on thyroid disease.
Int. Abst, Surg. 63: 313337 (October 1936)

Starr, Paul and Rawson, Rulon W,
A graphic representation of thyroid response to stimulation by thyrotropic
hormone.
Proc, Soc, Exper. Biol. and Med. 35: 603-605 (1937)

Rawson, Rulon W, and Starr, Paul
Direct measurement of height of thyroid epithelium, A method of assay
of thyrotropic substance; Clinical application.
Arch. Int,Med, 61t 726-738 (May 19383

Starr, Paul
The association of coronary thrombtosis with cholelithiasis.
Med. Clin, N,4, (Chicago Number) (January 1939)
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West, J, Surg, Obst, and Gyne., (February 1939) R VI

Starr, Paul and Roskelley, Rigby
A comparison of the effects of cold and thyrotropic hormone on the
thyroid gland.,
Amer, J. Physiology 130: No, 3 (September 1940)

Starr, Paul and Patton, Helen
Studies of variations in individual human response to thyrotropic
hormone preparations, ‘
Trans. Amer, Association for the Study of Goiter. (1940)

Starr, Paul and Metcoff, Jack
Rapid response of guinea pig thyroid to a single injection of thyrotropic
hormone,

.Proc, Soc. Exper. Biol. and Med, L6: 306-308 (1i9hLl)

Starr, Paul and Davis, Loyal~s- - x . A e
Endocrine studies of patients efter subtotal hypophysectomy. -
Ann, Surg. 1133 No. 5 (May 1541)

Starr, Paul and Pomerenze, Herman
Therapeutic studies in hyperthyroidism,
Ann. Int, Med. 15: No, 2 (August 19L1)

Kearns, J.E,, Jr, and Starr, Paul
_ So=called "iodine resistant" hyperthyroidism,
" Sur, Gynecology and Obstet. Th: 256-258 (February, 1, 19h2)
Starr, Paul
The value of vitamins jn surgical practice, collective review. . - :womu
Inter. Abst., of Surgery. 7Lt 309-322 (April 1942)

Karpovich, Peter V,, Starr, Merritt P, and Weilss, Raymond A,
Physical fitness tests for convalescents,
The Jr. of the Am, Med, Assoc. 126: 873-877 (December 2, 15LL)

Hampton, Stanley F., Wine, Mervin B,, Allen, Wendell, Thompson, Chase, S,,
and Starr, Merritt P,
The clinical use of penicillin; in the treatment of intrinsic bronchial
asthma,
J.AM,4, 227: 1108-1109 (April 28, 1945)

Starr, Paul
what's new in endocrinology.
California Medicine 67: 289-290 (November 1947)

Karpovich, Peter V,, Starr, Merritt P,, Kimbro, Robert W, Stoll, Charles G,
and Weiss, Raymond A,

Physical reconditioning after rheumatic fever.

JAM.A, 1198-1203 (19L6)
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Catz, Boris and Starr, Paul -
Metabolic, isotopic and pathologic differences between sodium 5-iodo~
2-thiouracil and thiouracil plus potassium jodide. Iransactions of
the American Goiter Association. 1952,
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Dubois, Edmund L., Commons, Robert R,, Starr, Paul,Stein, Charles S. and ~~ =7 777~
Morrison, Robert

Corticotropin and cortisone treatment for systemic lupus erythematosus.

J,A.M.4, Vol, 149, pp. $95-1002, 1952,

Sturgeon, C, T., Davis, F,E,, Catz, B, Petit, D.W, and Starr, Paul.
Treatment of thyroid cancer metastases with TSH and I131 during thyroid

hormone medication.
J. Clin, E, & M,, Vol, 13, No. 11, pp. 1391-1407, November 1953.

Starr, Paul and Liebhold-Schueck, Ruth . ,
Effect of oral thyroxine and tri-iodo-thyronine on radicactive iodine - )
uptake and serum protein bound iodine in normal human subjects. :
Proc. Soc, Ex, Biol, & Med. 83: pp. $2-Sh, 1953.

Starr, Paul and Liebhold-Schueck, Ruth
Theory of thyroid hormone action,
AM.A, Archives of Internal Medicine. Vol. 92, .pp. 880-888, December 1953.

Starr, Paul
Teaching Clinic: Diagnosis of hypothyroidism, J.C.E.Hﬁgkgf}hZZ, 1953

Simkin, B, and Starr, Paul
Failure of short-term administration of thyrotrophic hormone to prpgggeﬂms ,
exophthalmos in man, Proc. Soc, Fx. Biol: & Med. Vol. 84, pp. 99-1007™""
1953

Simkin, B,, Petit, D, and Starr, Paul
Exophthalmos, certain endocrinological aspects.
California Medicine, 80: 72-7L, February 195hL.

Stone, H., Catz, B.,, Petit, D, and OStarr, Paul
&herapeutic studies in hyperthyroidism. Use of radiocactive iodine.

California Medicine 81: L-6, July 195L

Starr, Paul
Hypothyroidism: an essay on modern medicine. (Monograph) American Lecture
Series. Charles C. Thomas, Putlisher, 195k

Starr, Paul and Liebhold~Schueck, Ruth
Treatment of hypothyroidism with sodium levo-thyroxin given orally.
J.AMA,, Vol, 155, pp., 732-736, June 19, 195k,
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Clinical and biochemical observations on the use of large doses of
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Starr, Paul :
Diagnosis and treatment of hypothyroidism, -
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Starr, Paul
Thyroxine therapy in preventive geriatrics,
J. Am. Geriatrics Society

Starr, Paul
Homeostasis in older people, with speclal reference to thyroid and adrenal
functions in stress.
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