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DIGITALIS AND SOME OF ITS DERIVATIVES1 
By Dr. HARRY GOLD 

DEPARl'MENT OF PIIARMACOLOGY, CORNELL UNIVERSITY MEDICAL COLLEGE 

Ladies and Gentlemen: I WISH first to acknowledge 
the honor conferred upon me by the New England 
Heart  Association through the invitation to address 
you this evening. The opportunity to discuss the 
subject of digitalis i n  the city of Boston, steeped in 
the traditions of cardiovascular res'earch and rich in 
eminent leadership i n  cardiological practice, is indeed 
a great privilage. I feel doubly honored to have this 
opportunity on the occasion arranged as a tribute to 
the memory of one of New England's most distin-
guished physicians. 

I have planned to present the results of experiments 
and to discuss briefly lines of evidence having to do 
with variousphases of the nature of the action of 

1Annual Jackson Lecture of the New England Heart 
Association, delivered at  the Boston Medieal Library, 
April 24, 1942. 

digitalis and its glycosides. Some are based on ex-
periments performed on animals, others directly on 
human subjects. The account is not intended to 
exhaust the subject. It represents for  the most par t  
explorations in  this field carried out during the past 
few years by a group of collaborators in  our labora- 
tory and ~ l i n i c s . ~  

One of the popular formulations regarding the 
rrrechanisrn by which digitalis abolishes heart failure 
is based on the view that  the essential action of 
digitalis is a n  action on the '(tone" of the heart muscle, 
There is no general agreement as  to the nature of the 

2 From the Department of Pharmacology of Cornell 
University Medical College and the Cardiac Services of 
tho Beth Israel TTospital and the Hospital for Joint Dis- 
eases in New York City. Chief collaborators: Drs. Mc- 
Iceen Cattell, Nathaniel T. Kwit, Janet Travell, Harold 
Otto, Milton Kramer, Theodore Fox and William Zahm. 
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The speed of ~riovel~~ent  during exposure need not 
be absolutely constant, for changes in  speed will 
merely produce longitudinal stripes. So~rie vertical 
bantling will occur because of differences in  the slope 
of the line. A little eonsidcri~tion will make it appar-
ent that the line is widest, so f a r  as  the direction of 
movement is concerned, where the slope is steepest, 
the time of exposure is il function of the "width" of 
the line. Iliffercnces in  slope are  closely related to 
frequency and wave-form, however, and experience 
has shown that this type of banding is not ordinarily 
a serious source of error. It can be almost entirely 
el i i~i~natedif it high contrast pr int  is  made from the 
sliadowgrain. 

The theory on which the procedure is based is ex- 
ceedingly simple. When a point of light is moved on 
a photographic film, i t  forms a line. TVlien a line is 
moved, it  forrns a n  area. When the image of a wavy 
line is moved a t  right angles to  its long axis, i t  will 
widen, and, if moved l a r  enough, it  will become so 
wide that half the line can be disregarded and its 
characteristics will be correctly represented by its 
margin. 

FREDERICA. GIEBS 

A METHOD FOR T H E  STUDY OF INVERTE- 
BRATE BLOOD IN  VITRO 

TITE blood elements of many invertebrates disinte- 
grate very rapidly when exposed to air  and their 
study in the hanging drop is extremely difficult. This 
is particularly the case with the various types of 
trephocytes, but the aniebocytes of sonle species 
present similar obstacles. 

The following method was found suitable fo r  this 
kind of observation. A capillary about 3 to 4 cm 
long and not over 0.25 mm thick is drawn out from 
a glass tube of 3 to 4 mlrl external diameter. About 
5 cm of the glass tube are left f o r  hllndling and a 

rubber tube attached to i t  (Pig. l A )  through which 
suction is applied when necessary. 

When used, first the end of the capilli~ry is dipped 
into pure mineral oil till a coluinn of a few millimeters 
is drawn u p  by capillary attraction. The oil adhering 
to the outer surface of the capillary is wiped off and 

the latter ci~refully inserted into the body cavity or 
blood vessel like a syringe needle. Capillarity will 
draw the body fluid u p  whilst pushing the parafiirl 
colulrin ahcad; if this f o r  sume reason is insuficient, 
suction is applied through the rubber tube. 

Aftcr  a eolul~ln of 1 to 2 cm of blood has been 
drawn up, the capillary is  removed from the body and 
is instantly dipped again into rnineral oil drawing 
u p  another 2 to 3 rnm or  it. Thus the ei~pillary con- 
tains a coli~rnn of body fluid encloscd bctween two col- 
umns of mineral oil (Fig. IB).  

Kow the ci~pi l l i~ry is  broken off just above the liquid, 
placed in a drop of mineral oil on a slide, and covered. 
F o r  observation with irnrr~ersion it is advisable to use 
mineral oil instead of cedar oil. 

I f  necessary, the method can be applied without 
exclusion of air  either by omitting the use of mineral 
oil o r  by drawing in slr~all colun~ns of air before and 
after drawing the blood. I n  the last case the blood 
column is separated on both ends by a i r  from the 
rnineral oil (Fig. 1C). 

This method has some other advantages over that 
of the hanging drop. The corpuscles adhering all 
around the capillary wall are  seen from above, below 
and in profile. By slightly moving the cover glass the 
capillary is made to turn, thus enabling observation 
of a single element from various angles. The rnethotl 
is also useful fo r  the study of blood in very srr~all 
forrr~s, where its quantity is so minute as to make the 
preparation of a hanging drop rather difficult. 

ENILLIERNANN, 
Dazirrn Fouvzdation Fellow 
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McGraw-Hill Announces 

THE METALLURGY AND METALLURGICAL 

ENGINEERING SERIES 


Under  the  Consultin,g Edi torsh ip  o f  
ROBERT FltANIiLIN MEHL 

Head, Ilepartment of Metallurgical Engineering, Ilirector Metals Research Laboratory 

Carnegie Institute of Technology 


The new Metallurgy and Metallurgical Engineering Series aims to provide for the practicing metal- 
lurgical engineer, the research worker, and the student a series of authoritative books and texts on 
modern practice and on the scientific fundamentals in the field of metallurgy. 
Metalhrrgy has advanced enormously since the days when Henry Marion Hume's classic, Metallog-
raphy  of lrteel and  Cast Iron,  was published under the McGraw-Hill imprint. The great develop- 
ment and great extension of the field of metallurgy has taxed the engineer and the student, in part 
because of the dearth of standard books in which the fundamentals of practice and of science are 
treated in competent fashion. McGraw-Hill offers this new series as an aid to those engaged in the 
great task of adapting metals to the needs of society. 

Just Published Problems. I t  presents practical problems designed to
accompany courses in metallurgy, and outlines and gives 

Structure and Properties of Alloys examples of the methods used in calculation, with tables 
supplying the necessary data. The book has been brought 

BY R. M. BRICK and ARTIUJR PI~~LLIPS, up to date with respect both to metallurgical practice and Yale Univer- 
sity. 227 pages, 6 x 9, 149 illustrations. $2.50 to the chemical and physical data as tabulated and used 

Seeks to establish the correlation among alloy phase dia- in the text. 
grams, micro-structures, and properties. Especial atten- 
tion has been directed to the effect of industrial practices The Physics of Metals 
in casting, working, and heat treating alloys on the appli- 

SEITZ, Carnegie Institute of Technology.cation of, or departure from, theoretical principles. A Ry FREDERICK 
feature of the book is the inclusion of 136 photomicro- Approximately 300 pages 
graphs, with full descriptions of their origins, illustrating Gives an entirely non-?nathe?natical treatment of the de- 
normal and abnormal structures of the most standard velopments of the physics of metals that have taken place 
alloys. in the past fifteen years. The topics treated include the 

structure of metals, factors determining the stability of 
The Principles of Metallographic alloys, the theory of plasticity of metals, diffusion in 

Laboratory Practice metals, the theory of iron-carbon alloys, the electron 
theory of solids and its applications to cohesion, mag- 

By GEORGE L. KEIIL, Columbia University. Second netism, and conductivity. 

edition. 453 pages, 6 x 9, 191 illustrations. $4.00 


Deals with the principles of physical metallurgy, especially The Structure of Metals. Crystallo-as they underlie effective laboratory practice. The author 
covers apparatus and procedures for preparation of speci- graphic Principles, Tecliniques, 
mens, examination, testing, etc., giving detailed instruc- and Data tions for carrying out a number of important manipula- 
tions, and emphasizing the theory and fundamentals By CHARLES S. BARREW, Carnegie Institute of Tech- 
necessary to an intelligent application of the various nology. Approximately 500 pages 
operations. A text and reference book covering structures, properties, 

Books in Press and theories of metals and alloys and the crystallographic 
trchniaues of ahvsical metallurev. I t  includes extensive 

Metallurgical Problems review; of prifirred orientations and directional prop- 

By Lehigh University. erties, effects of cold work and annealing, plastic defor- 

500 pages 
mation, dislocation theory, age hardening, transforma-
tions. alloy structures, su~erlattices. electron diffraction, 

A revision of the author's A Textboob of Metallurgical and ktress"measurement by x-rays. ' 

Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 
330 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 
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NEW WlLEY BOOKS 

INTRODUCTION TO BIOPHYSICS 

By OTTO STUHLMAN, JR., Professor of Physics, Unzversrty of North Carolina. 

Written for junior or senior college students who have had one year of college physics, and pref- 
erably a year of unified mathematics. The book offers eight chapters on the borderline prob- 
lcms of biology and physics. 

Approximately 364 pages; 6 b y  9 ;  Probable price, $4.00 

PATHOLOGY IN FOREST PRACTICE 
By DOW V. BAXTER, Assistant Professor of Silvics and Forest Pathology, University of 
BMchzgan. 

An eminently p~act ica l  treatment of the subject of forest pathology, designed to provide a working 

knowledge of the conditions which cause disease and of the practical measures which can be taken 

to reduce its incidence or i ts  severity. 


Approximately 575 pages; 6 b y  9;  Probable price, $4.75 

ELEMENTARY QUALITATIVE ANALYSIS 
By BRUCE E. HARTSUCH, Associate Professor of Chemistry, Nickigan State College. 

The subject matter of this boolr is suitable fo r  use in beginning courses i n  qualitative analysis. 
The material is written in a readable and understandable style, with detailed, step-by-step solu- 
tions of illustrative problems. Laboratory directions are included. 

Approximately 294 pages; 7: b y  10;; Probable price, $2.50 

FOREST ECONOMICS AND FINANCE 
By P. L. RUTTRICK, Consulting Forester; formerly Professor of Forest Management, Univer-
szty of Georgza. 

A general treatment of forest economics, keyed to the capabilities of the average student. Covers 
the economic and financial aspects of forestry, including considerable material on forest exploita- 
tion and industries, and on the economic aspects of protection, recreational and wildlife forestry. 

Approximately 492 pages; 6 b y  9 ;  Probable price, $4.00 

ANALYTIC GEOMETRY 
By EDWARD S. SMITH, Professor of Mathematrcs, University of Cmcinnati (ahsent on leave, 
with U. 8. Army); MEYER SALKOVER, Assoczate Professor of Mathematics, and HOWARD 
K. JUSTICE, Professor of Mathematics; 60th a t  the University of Cincinnati. 

A new book by the authors of the well-known "Calculus." Designed to give the student accurate 
and fully illustrated explanations of the topics commonly taught in analytic geometry and, a t  the 
same time, fit him for further studies in mathematics, science or engineering. 

Approximately 337 pages; 6 b y  9 ;  Probable price, $2.50 

THE CHEMISTRY OF POWDER AND EXPLOSIVES, Volume II 
By TENNEY 11.DAVIS, formerly Professor of Organic Chemistry, Massachusetts Institute of 
Technology. 
Deals with nitric esters, smokeless powder, dynamite and other high explosives, ammonium nitrate 
and nitroamines, primary explosives, detonators, and primers. (Vol. I, 1941, covered properties 
of explosives, black gunpowder, pyrotechnics, and aromatic nitro compounds, $2.75.) 

Approximately 298 pages; 6 b y  9 ;  Probable price, $5.00 
Combined volume, Probable price, $4.50 

JOHN WlLEY & SONS, Inc., 440-4th AVE., NEW YORK 


