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Foreword

It is over thirty years since the isolation and chemical identification
of the first hormonal steroid (estrone). There followed in the 1930’s
a brilliant series of investigations which led to the indentification of
most of the major steroids secreted by the ovaries, the testes, the adrenal
cortex, and the placenta. Since those days, when these steroids were
available at best in milligram amounts, there has been an exponential
increase in the amounts of steroid hormones preparable by partial
synthesis and in the investigation of their pharmacological, physiolo-
gical, and biochemical properties. Keeping pace with, and, indeed, often
anteceding our knowledge of the steroid hormones, has been the pro-
duction of derivatives, analogues, and homologues of the hormones.
In order to encompass the rich chemical, biochemical, and medical
knowledge in the steroid hormone field, the inclusion of work with
these steroid relatives led to the “International Congress on Hormonal
Steroids.” Our knowledge of the regulatory activity of the steroid
hormones at the organ, tissue, and cellular levels has been aided and
enlarged by studies with the synthetics. Their contribution to the
sharpened insight is obvious in numerous papers presented to this
Congtess, and included in this volume.

As we review the subject matter presented in the symposia and
round-table conferences, the major areas of research with steroids are
sharply illuminated. These major areas may be listed as:

(1) Steroid chemistry, ranging from the natural product isolation to
organic syntheses and including studies of reaction mechanisms.

(2) The biogenesis and metabolic transformations of the naturally
occurring hormones.

(3) The sectetion, transport, conjugation, and excretion of the steroid
hormones and of synthetic chemical relatives.

(4) The control of steroid hormone secretion by endogenous humoral
and neurohumoral agents and by diverse exogenous agents.

(5) The relationship between chemical structure and physiological
function of hormonal steroids of all types.

(6) Theregulatory effects of hormonal steroids onspecifictarget tissues.

(7) The repercussive, secondary or indirect actions of the hormonal
steroids upon diverse processes.

(8) The role of hormonal steroids in endocrine and neuroendocrine
pathology, including steroid therapy.

(9) Hormonal adjustments to physical and psychological stresses
and to the aging process.
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Among the papers presented to the Congress are accounts of data
extremely pertinent to the foregoing topics. These papers illustrate
the enormous amount of research activity devoted to the steroids and
their biological and medical involvements. Indeed, they confirm the
impression that there is scarcely a vital process, an aspect of behavior
or personality, or organic pathological lesion which is not in one way
or another affected by steroids. From the crowns of our heads to the
tips of our toes, the steroid flux is incessantly at work. In this volume,
the reader will find able presentations by experienced and sagacious
investigators of the what, how, and why of this multivarious steroiu
activity.

We wish to thank all the people who have contributed to the organi-
zation of the Congress and to the publication of these volumes and
made them a successful reality: Drs. F. Fraschini, G. Gavazzi, G.
Giuliani, G. Mangili, M. Motta, E. Miiller, L. Martini, and A. Pecile.

GREGORY Pincus EmrILio TRABUCCHI
The Worcester Foundation Department of Pharmacology
for Experimental Biology University of Milan, ltaly

Shrewsbury, Massachusetts



Contents of Volume 2

Recent Applications of Mass Spectrometry in Steroid Chemistry. By
C. Djerassi, H. Mudzikiewicz, and J. M. Wilson

Some Thermodynamic Factors in a Postulated Association of Hydro-
cortisone with a Complementary B-Face Receptor. By L. H.
Sarett

The Stereochemistry of Unsymmetrically Substituted 16a, 17a-Methyl-
ene-dioxyprogesterones. By J. Fried and E. F. Sabo

The Chemistry and Biology of 17-Substituted Estrene-3 8, 17 f-diols.
By F. B. Colton and P. Klimstra

Structure-Activity Relationships of Some Aldosterone Antagonists.
By R. R. Burtner

Synthesis of a Structural Isomer of Aldosterone and of Related
Compounds. By T. Kubota and M. Ehrenstein

Synthesis of 4-Hydroxy-3-Keto-4¢-Steroids. By B. Camerino

7a-Methyltestosterones, A New Class of Potent Anabolic Agents.
By J. A. Campbell and ]. C. Babcock

New Heterocyclic Compounds. By P. de Ruggieri and C. Gandolfi

Syntheses of a-Methyl Steroids. By R. Wiechert

Some Recent Advances in the Chemistry of 16-8-Methylsteroids. By
G. Nathanson and E. Testa

Sterically Controlled Grignard Reactions: The Preparation of 17-
Methylated Progesterone Derivatives. By R. Deghenghli, Y.
Lefebvre, P. F. Morand, and R. Gaudry

New Reactions in Corticosteroid Side Chain. By R. Gardi

Intramolecular Condensation of Some 6-Acetylthio-Steroids. By K.
Takeda and T. Komeno

Anabolic and Androgenic Activities of 7a, 10a-Dimethyl-testosterone
(U-190763), A New Anabolic Steroid. By ]J. C. Stucki, G. W.
Duncan, and S. C. Lyster

Ring A Modified Androstanes. New Classes of Anabolic Agents. By
A. Bowers

Steroid-178-yl Acetals and Enol Ethers: New Orally Active, C-17a
not Alkylated, Anabolic Compounds. By G. Falconi

Recent Findings in_  Anabolic Steroids. By G. K. Suchowsky and
K. Junkman

Wy 3475, A New, Potent, Orally Active Anabolic Agent. By R. A.
Edgren and H. Smith

The Biological Evaluation of the Anabolic Activity. By G Baldratti

Studies on the Dissociation between Androgenic and Myotropic

xvil



xviii

Activity of Anabolic Steroids. The Effect of 4%-retrotestosterone.
By A. Querido and A. A. H. Kassenaar

Applications and Limits of Anabolizing Steroid Treatment. By G. M.
Molinatti and F. Camanni

Clinical Experiences with Anabolic Steroids in Some Special Indica-
tions. By H. Kopera

The Progesterone Block. By H. Takeda

Progesterone and Functional Uterine Disorders. By M. Lloyd-Jacob

Progesterone and Ions. By E. M. Coutinho

Action of Progestational Agents at the Hypophyseal Level. By G.
Mangili, M. Fochi, and A. Pecile

The Biological Profile of Progesterone and a Consideration of the
Bioassay of Progestogens. By M. X. Zarrow

Serial Studies of Plasma Progesterone by a Double Isotope Derivative
Technique. By C. A. Woolever, and A. Goldfien

Clinical Aspects of the Progesterone Block. By C. Wood and A. Csap6

Clinical Considerations on the Use of Progestational Hormones in
Pregnancy. By F. Fuchs

The Effect of Various Compounds on Pituitary Function in Man as
Judged by Urinary Gonadotropin Assays. By ]J. A. Loraine
and E. T. Bell

Effect of Corticoids and Progestins on Pituitary Gonadotropic Func-
tions in Immature Rats. By E. G. Shipley and R. K. Meyer

Effects of Progestational Steroids on the Cytology of the Pituitary
Gland. Experimental Investigation. By L. Mosca

In Vivo and in vitro Effects of Steroids on Pituitary Prolactin Secretion.
By J. Meites and C. S. Nicoll

Effects of the Gonadal Hormones on ACTH Secretion. By J. I. Kitay

Observations on the Action of Some Steroids Derived from Testo-
sterone at the Adrenal Level. By F. Fraschini, G. Gavazzi, and
G. Giuliani

Inhibition of the Adrenal Cortex by Dexamethasone. Its Application
in the Diagnosis of Hyperadrenalism and in the Dynamic Study
of the Hormonal Function of the Gonads. By M. F. Jayle

The Pituitary Adrenal Function During Pregnancy. By J. J. Hoet,
G. Pagni and G. C. Saba

A Viewpoint on Animal Tumors as Test Systems for Steroids. By
E. P. Vollmer

Action of Hormonal Steroids on Transplantable Human and Animal Tu-
mors. By G. W. Woolley, J. J. Harris, P.C. Merker, and M. N. Teller

The Role of Corticosteroids in the Treatment of Myeloproliferative
Disorders and Lymphoma. By E. Polli, S. Eridani, and M.
Bianchessi

Examples of the Action of Steroid Hormones on the Development of
Certain Experimental Tumors. By A. Lacassagne



Xix

Stimulating Action of Large and Subphysiological Quantities of
Testosterone Propionate on the Growth of Two Transplantable
Ovarian Tumors of the Rat: One Spontaneous, One Experimentally
Produced. By R. Iglesias

Estrogens in the Geneses of Mammary Cancer. By O. Miihlbock and
L. M. Boot

Antitumor Activity of Some Enol-Ethers of 5a—3 Ketosteroids on
3-Methylcholanthrene-Induced Rat Mammary Carcinoma. By
G. Briziarelli

Inhibition of Cell Proliferation by Androgenic Steroids and Its Possible
Mechanism. By A. Di Marco, M. Gaetani, M. T. Dasdia and
M. Soldati

Hormones and Humors. By R. A. Cleghorn

Mating Behavior in the Androgen-Sterilized Female Rat and Its
Relation to the Hypothalamic Regulation of Sexual Behavior.
By C. A. Barraclough

Effect of Certain Steroid Hormones on the Sexual Behavior of the
Male Rat and an Analysis of their Effect on the Central Nervous
System. By A. Soulairac and M. L. Soulairac

The Selective Accumulation of Estrogens in the Neural and Genital
-Tissues of the Cat. By R. P. Michael

Central Nervous System and Behavior: Some Properties of Proges-
terone. By J. R. Bergen, N. E. Beisaw, D. M. Krus, W. P. Koella
and G. Pincus

Some Considerations on tihe Relationship between Psychic Disturbances
and Endocrinopathies. By N. Canal

Experimental Design for Studying the Pattern of Central Nervous
Activity Steroids. By I. L. Bonta and G. A. Overbeek

Plasma 17-Hydroxycorticosteroids in Dogs after Whole Body Vibra-
tion. By B. B. Blivaiss, R. Litta-Modignani, and I. Priede

Effects of Whole Body Vibrations of Humans on Plasmatic and Urinary
Corticosteroid Levels. By R. Litta-Modignani, E. B. Magid, and
B. B. Blivaiss

Plasma Corticosteroid Changes during Space-Equivalent Decompres-
sion in Partial-Pressure Suits and in Supersonic Flight. By H. B.
Hale

Characterization of Hormonal Steroids of the Chimpanzee: Changes
Observed in Adrenal Cortical Function during Simulated and
Actual Space Flight. By F. Elmadjian and E. Forchielli

Adaptive Responses of Adrenal Cortex to Some Environmental
Stressors, Exercise, and Acceleration. By D. Jovy. H. Briiner,
K. E. Klein, and H. M. Wegmann

Determination of 17-Hydroxycorticosteroids in Plasma. By C. S.
Corker, J. K. Norymberski, and R. K. Thow

The Effect of Protein Binding on the Physiologic Activity of Plasma



Corticosteroids. By D. H. Nelson, H. Tanney, ]J. H. Mestman,
and V. Gieschen
Conjugated Estrogen in Human Blood. By E. Diczfalusy
The Metabolism of Ct,0, Steroid Conjugates. By A. E. Kellie
Variations of the 17-OHCS in the Plasma After Administrations
of Pyretogenic Substance. By D. Gelli and M. Lampertico
Plasma 17-Ketosteroids. By E. E. Baulieu
Histochemical Studies on Steroid 3f-ol-dehydrogenase and Other
Enzymes of the Adrenal Cortex. By C. Cavallero and G. Chiappino
The Laboratory Diagnosis of Cushing’s Syndrome: Preoperative
Differentiation between Tumorus and Nontumorus Adrenal
Cortical Hyperfunction. By L. J. Soffer
Enzymatic Defects in Adrenogential Syndromes. By M. Finkelstein
Hormonal Investigations in the Polycystic Ovarian Syndrome. By
C. Cassano, C. Conti, E. Forchielli, M. Capone, and G. Sorcini
Biochemical Investigation in Postpuberal Hirsutism. By ]. Decourt,
M. F. Jayle, and P. Mauvais-Jarvis
. Steroid Metabolism in the Adrenogenital Syndrome and in the Stein-
Leventhal Syndrome: Analogies and Differences. By L. E. Piotti,
C. Mazzi and E. Ferrari



Contents

CONTRIBUTORS TO VOLUME 1 . . . . . . . . . « « . « . . v
FOREWORD . . . . . . . . . « i v v v e i e e e e e xi
CONTENTSOF VOLUME 2 . . . . + v v v v v e e e v e u xvii

syMposiuM 1
NEew StEroIiDs WitH HORMONE-LIKE A CTIVITIES

Inverted Steroids, their Preparation and Biological Activities.

By J. Jacquesand G.Pincus . . . . . . . . . . . . .. 3
Ether Derivatives of Steroidal Hormones. By A. Ercoli . . . 11
Discussion. The Influence of Enol Etherification on the Blologlcal

Activity of 4%-3-Ketosteroids. By B. G. Steinetz and A. Meli 25
New Steroids with Hormone-Like Activities: C-6 Substituted

Hormone Analogs. By A. Zaffaroni and A. Bowers . . . 29
Discussion. Pharmacological Aspects of the Study of Chlor-

madinone. By G. A. Overbeek . . . . . . . . . . .. 37
Antiandrogenic, Antiestrogenic and Antiovulatory Compounds.

By B. L Dorfman - o « « « - 2 i 65 5 58 s o5 s 39
Discussion. By T. Miyake . . . . . . . . . . . . . . ... 51

The Actions of “Retro” Progestagens. By H. F. L. Schéler . . . 53
Discussion. Possible Uses of Retrosteroid Derivatives in Humans.

By P. M.F. BShop + » o o « s o 6w 2 4 # & 5 4 « & 65
Biological Properties of 4-Hydroxy-3-Keto-44-Steroids. By

.08 m s p B+ T PR R A el bR PE N b Bl 67
Discussion. Applications of Ring A Modifications of 4-Hydroxy-

3-Keto-4%-Steroids. By G. K. Suchowsky . . . . . . . . 77

SYMPOSIUM 2
PATHWAYS OF SYNTHESIS AND METABOLISM OF HORMONAL STEROIDS
Some Aspects of Steroid Dynamics. By J. F. Tait, B. Little, S. A. S.

Tait, W. P. Black, A. Riondel, and M. Gut. . . . . . . . 81
Discussion. Ring A and Side-chain Reduction Processes in

Cortisol Metabolism. By F. Ceresa . . . . . . . . . . 99
Interaction of Thyroid with Steroid Hormone Metabolism. By

T-B. Gallagher . . < o o 5 = o & o6 w von o & & @ 103
Discussion. Thyroid and Steroid Hormone Metabolism. By

A. Vermeulen . . . . . . . .. ... 0. 111



xiv

The Metabolism and Localization in Tissues of Tritium-Labeled

Steroid Sex Hormones. By W. H. Peatlman . . . . . . . . 115
Discussion. Comments on the Biological and Biochemical Aspects

of the Experiments. By K. D. Voigt . . . . . . . .. .. 125
In Vitro Conversion of Deoxycorticosterone to Some Acidic

Metabolites. By J. J. Schneider . . . . . . . . . . . .. 127
Discussion. In Vitro Conversion of Deoxycorticosterone to Some

Acidic Metabolites. By J. K. Grant. . . . . . . . . . . 137

SYMPOSIUM 3
CONTROL OF SYNTHESIS AND RELEASE OF STEROID HORMONES

Neurohumoral Factors from the Brainstem and Epiphysis. By

G. Farrell, W. M. Mclsaac and A. N. Taylor . . . . . . . 141
Discussion. By R. Romanelli . . . . . . . . . .. .. ... 149
Interrelationship of Renal and Adrenal Hormones. By F. Gross 153
Discussion. Interrelationship of Renal and Adrenal Hormones.

By A. RIVEIE . = « 5 « & s w 5 s 6 & » v & & & & » & 165
Hypothalamic Control of the Production "of Corticosterone. By
F. Tronchetti, V. Marescotti and A. Carnicelli . . . . . . 167

Discussion. Effect of Hypothalamic Lesions. By D. De Wied . . 181
The Regulation of ACTH and Corticosteroid Secretion. By D. M.

HufMe o v « o2 0% 9 ¢« 2 8 5 8 o 65 568 » & % « 5 & 185
Discussion. By M. Saffran . . . . . . . .. ... ... .. 197
The Inhibiting Action of Adrenocortical Steroids on ACTH

Secretion. By L. Martini, M. Motta, and E. Miiller . . . . 199
Discussion. Neurosecretion and Control of the Pituitary Gland.

ByT.F.Leveque . . . . . . . ...+ v v v v v v v o 207
Adrenal Cortical Function in Dogs with Central Nervous System

Ablations. By R. H. Egdahl . . . . . . . . . .. ... 209
Discussion. Hypothalamus and Release of Ovulating Hormone.

By M. B. Nikitovitch-Winer . . . . . . . . . . . . .. 217
Neural Aspects of the Feedback Action of Ovarian Steroids. By

B.Flerké6 . . . . . . . . . . ... .. 221

Discussion. Neural Aspects of the Feedback Action of Ovarian
Steroids: The Role of Progesterone By B. T. Donovan . . . 231
Electrolytic Irritative Lesions in the Hypothalamus and Other
Forebrain Areas: Effects on Luteinizing Hormone Release
and the Ovarian Cycle. By J. W. Everett, H. M. Radford, and
J-Holsinger . . . . . . . . . . L0000 e e 235
Discussion. By G. K. Benson . . . . . . . . « . . . . . . . 247
Regulation of Luteinizing Hormone (LH) Secretion by a Hypo-
thalamic LH-Releasing Factor. By S. M. McCann, D. Ramirez,
aod R. ABfams ¢« . o v o » o v % 5.6 s 5 o s o 2 @ & 251



Discussion. Control of Ovulating Hormone Release. By H. J.

CaopBell . + w v« v v 2 5 e x BE AR EwF G T oG P 259
Synthesis and Release of Progestin by Rabbit Ovary # Vive. By

J. Hilliard and/C. H. Sawyet « o« + « & o s o« s = & @ 263
Effects of Hypothalamic Deconnection of the Pituitary Control of

Testosterone Secretion. By I. Assenmacher . . . . . . . . 273
Discussion. Effects of Pituitary Transplantation in Birds. By A. V.

Nalbandov. . . . . . . . . . . . . . ... .. 283

SYMPOSIUM 4
MECHANISM OF STEROID A CTION

The Role of Molecular Configuration in the Interaction of Steroid
Hormones with Coenzymes and Enzymes. By L. L. Engel,

A. M. Stoffyn,and J.F.Scott. . . . . . . . . . . . .. 291
Discussion. By W. H. Fishman . . . . . . . . . . . . . .. 301
Steroid Metabolism and Steroid Action. By H. J. Ringold . . . . 305

Discussion. Adrenal Steroids and Adipose Tissue. By L. Adezati 317
Steroids, Nonsteroids, Intermediary Metabolism, Inflammation

and their Probable Interrelationships. By E. M. Glenn . . . 319
Discussion. Aspects of the Anti-inflammatory Action of Predniso-
lone. By G. Fekete . . = = = « 5 5 5 w5 o 5 « 5 4 o = 351

Possible Mode of Action of Adrenocortical Steroids. By I. E. Bush 353
Discussion. Glucocorticoids and Alanine «-Ketoglutarate-Trans-
aminase Activity. By F. Rosen . . . . . . . . . . . .. 355
The Mode of Action of Cortisol upon Lymphocytes. By O.
Hechter, I. D. K. Halkerston, and J. Eichhorn. . . . . . 359
On Mechanism of Steroid Action at the Molecular Level. By
CoA VHlgE & o v v v s s @ v b3 9 575 5 & @ 375

SYMPOSIUM 5

SUBSTANCES WHICH AFFECT SYNTHESIS AND ACTION OF STEROID
HORMONES

Nonhormonal Inhibitors of Adre.nocortlcal Steroid Biosynthesis.
By W. W. Tullner . . . . . % . . . . oo ue .. .. 383
Discussion. Nonhormonal Inhibitors of Adrenocortical Steroid
Biosynthesis: Clinical Applications. By R. B. Greenblatt,

V. B. Mahesh,and S. Roy. . . . . . . . . . . .. .. 397
Studies on Adrenocortical Inhibitors. By J. J. Chart and H.

Sheppard . . . . . . . . . ..o Lo L0 399
Discussion. By A.Klopper . . . . . « ¢« s v« o o &« o & & « 413

Incretory Modifications Induced by Administration of an Inhibitor
of 11p-Hydroxylase (Su-4885) in Different Functional Con-



