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ARISTOTLE, NEWTON, EINSTEIN. 
By Professor E. T. WHITTAKER, F.R.S. 

UNIVERSITY OF EDINBURGH 

THE problem that now confronted physicists was 
this :How can local properties, such as a gravitational 
field, exist in  space when the existence of a n  ether is 
not a permissible supposition? The answer was fur-  
nished, in  1915, by the "General Theory of Relativity" 
of Einstein. H e  discarded Gassendi's assunlption that 
space was a uniform characterless vacuum, and postu- 
lated that it  had a property of curvature, varying 
from point to point: and that just as (to make use 
of a rough analogy) a paramagnetic body when placed 
in a magnetic field tends to move from the weaker to  
the stronger places in  the field, so a massive body in 
space might be pictured as  moving from places of 
weak to places of strong curvature. The curvature, in  
fact, performs in general relativity the same kind of 
function as the density and rigidity of the ether did 
in  classical physics; but, unlike the ether-properties, 

i t  does not come into conflict with the principle of 
relativity. I n  Einstein's conception, space is no longer 
the stage on which the drama of physics is performed : 
i t  is itself one of the performers; fo r  gravitation, 
which is a physical property, is  entirely controlled by 
curvature, which is a geometrical property of space. 

I n  Einstein's theory of gravitation the Newtonian 
concept of force is completely done away with; a free 
particle moves in  a path determined solely by  the cur- 
vature-properties of space; i t  is, as  the Aristotelians 
would say, in  potency with regard to space, and things 
in  a state of potency continually seek to become ac- 
tualized. The changes of position of the particle, in 
their turn, bring about changes in  the curvature of 
space, so that the particle and space together may be 
regarded a s  a single system whose evolution is deter- 
mined by the law that the total curvature of space- 
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these animals likewise was f a r  f rom thriving. When 
a change was made to the Amigen ("A") diet o r  the 
fortified acid hydrolysate ("CTH7') diet, gain in  
weight was promptly restored. The superior growth 
of animals on the Amigen diet as  compared with the 
"CTH" diet may well be due to the pancreatic proteins 
present in Amigen, proteins which have recently been 
shown to have a high nutritive The growth 
curves of animals on Amigen are comparable to those 
on casein with the exception of a slight lag when the 
animal is first put  on Amigen. 

Nitrogen balance studies were made on six addi- 
tional animals which were fed the "EAA" diet. These 
studies were repeated after the diet had been changed 
to "CTH" diet. The data are shown in Table 1. I t  

TABLE 1 
NITROGEN OF RATS MAINTAINED ACIDBALANCE ON THE A M I N O  

Mrxi~unaAND REINFORCEDACID HYDROLYZII)
CASEINL)IETS 

Arnino acid mixture CTK diet 
dietperiodsday 4 x 3 day periods 

Rat 
number 

and 
sex 

gms gms rngrns grns grns mgms grns 
EAA-10 cc" GO 4.2 + 22.5 - 20 4.0 + 31.1 + 5 
EAA-11 d GO 4.4 + 29.7 - 17 4.0 + 30.2 + 4 
EAA-12 d 60 4.1 + 31.8 - 10 4.0 + 42.0 + 9 
EAA-13 d 62 3.9 + 29.2 -15 4.0 + 40.0 + 8 
EAA-14 d 01 3.45 + 12.8 - 21 3.67 + 36.0 + 7 
EAA-I5 8 44 3.90 + 19.8 -10 3.92 + 40.8 + 7 

will be noted that although the diet on the '(CTSI" 
period was restricted to that taken on the "EAA" 
period, the animals gained weight during the "CTH" 
period in contrast to the loss of weight which occurred 
on the essential amino-acid diet. Despite the loss of 
weight on the "EAA" diet, the animals retained nitro- 
gen, although the retention was noticeably less than 
that on the complete amino-acid diet. These cxperi- 
ments emphasize the fact that in t 7 ~ egro?ui~zganimals 
nitrogen retention can not be taken as a criterion of 
adequate nutrition. 

Several possible explanations fo r  the nutritive fail- 
ure of the animals z i ' the  "EAA" diet suggest them- 
selves. I t  is conceivable that the particular mixture 
employed contained too little of some one amino acid. 
I n  order to evaluate this possibility, a diet was pre- 
pared which contained essential amino acids in double 
the quantity used before (cornprising 29.4 in-
stead of 14.7 per cent. of the diet). Control experi- 
ments were carried out in which the nitrogenous 
moiety was supplied as  "CTIX" hydrolysate a t  twice 

l o A. White and M. A. Sayers, Proc. Soc. Ezp .  Biol. and 
Med, 51: 270, 1942. 

the previous level. The food intake of the control 
animals was restricted to that of the "doubled EAA" 
group. The control animals on "double CTH" all 
survived, although their weight curves were flatter 
than those of the animals on 14.7 per cent. "CTH." 
On the other hand, the results on the high intake of 
essential amino acids were most unsatisfactory. Of 
six rats (54-60 gms) submitted to this diet, 3 ate well 
and died within 5 days, the other 3 ate the diet poorly 
and survived until sacrificed 3 weeks later. The weight 
loss in these animals was much more striking than i n  
the 14.7 per cent. "EAA" animals. 

St seems possible that the toxic effects of the high 
"EAR" diet as  compared to the high "CTH" diet a re  
brought about by the unnatural isomers of certain 
amino acids which can not be utilized by the animal. 
Bauer and Berg5 attribute their unfavorable results 
with mice on a ten amino-acid diet to the "cost" of 
the additional synthetic work the organism is called 
on to perform-in energy and in building materials, 
undoubtedly factors of importance, but it  is difficult 
to attribute the effects observed in our animals to other 
than a toxic cause. The possibility that one or more 
unutilizable optical forms of amino acids may exert 
a toxic influence is one that demands verification by 
direct experiment, and until it has been definitely ex- 
cluded it  would seem wise to employ only the naturaI 
forms in human therapy. 

(1)A mixture of ('essential" amino acids, fed t o  
rats, was found to be inferior from a nutritional point 
of view to enzymatic or acid casein hydrolysates or, 
casein fed a t  comparable levels. 

(2) Evidence is presented which suggests that the 
nutritive inadequacy of the essential amino-acid diet 
may be due in part  to toxic effects of unnatural forms 
of certain amino acids that can not be utilized. 

ANTHONY A. ALUANESE 
VIRGINIAIRBY 
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HOWE'S 

INTRODUCTION TO PHYSICS 

By HARLEYHOWE 

Professor of Physics, Cornell University 

559 pages, 6 x 9, 493 illustrations. $3.75 

This immediately successful text has already established its leadership through a long list of 
adoptions which includes specialized Service training courses as well as regular academic classes. 
Institutions which have adopted the book include : 

University of Alabama (AST) 
University of Akron 

Georgia School of Technology 
Goucher College 

Queens College 
University of Richmond (V-12) 

Albany State Teachers College 
Albertus Magnus College 
Armstrong Junior College 
Baldwin Wallace College (V-12) 

Green Mountain Junior College 
Grinnell College 
Hamilton College 
=award University 

Rochester Junior College 
University of Rochester 
St. Lawrence University (V-12) 
St. Olaf College 

Bowling Green State University 
Bucknell University 

Hobart College 
Hunter College 

Smith College 
Stanford University 

California Polytechnic School 
Canyon, Texas, State Teachers College 
Cedarcrest College 
Centenary College (AST) 
University of Cincinnati 

Illinois Institute of Technology 
Iowa Wesleyan College (AST) 
Iowa State College 
Jackson, Mich., Junior College 
James Millikin University 

San Bernardino Junior College 
University of South Dakota 
Utah State College (AST) 
University of Virginia 
Syracuse University (AST) 

The Citadel McPherson College Simmons College 
Citrus Junior College 
Clemson College (AST) 
Concordia College (AST) 

University of Minnesota (AST) 
Mississippi State Col. for Women 
University of New Hampshire 

South Dakota School of Mines (AST) 
Vassar College 
Wake Forest College 

Cornell University (AST) New York University Washburn College (V-12) 
Decatur, Miss., Junior College 
De Paul University 

University of New Mexico (V-12) 
University of Nevada (AST) 

Wheaton College 
University of Washington 

Detroit Institute of Technology 
Findlay College 

Norwich University (AST) 
University of Omaha 

University of Wisconsin (AST) 
U. S. Naval Academy 

Florida State College for Women 
George Washington University 

Parsons College 
University of Pittsburgh 

U. S. Naval Air Station, Atlanta 

Teachers like Introduction to Physics because: 
-it states physical laws in rigorous but non- -it incorporates more "modern physics'' in 

mathematical terms the traditional organization of a first course 

-it illustrates physical principles from the -it encourages the student to ask questions 
student's daily experience and to think for himself 

-it includes a wealth of tested exercises, ques- 
tions, examples, problems, and illustrations. 

Send for  a copy  on approval 

McGRAW-HILL BOOK COMPANY, Inc. 
330 West 42nd Street, New York 18, N. Y. Aldwych House, London, W.C. 2 
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NEW WILEY BOOKS 

ERUPTIVE ROCKS 

By S. JAMES SEIAND, Professor of Geology, Columbia University. 

A study of the petrology of the igneous rocks. The boolr discusses their origin and physical chemistry, the chemis- 
try of the Earth, the composition of the interior of the Earth, the relation of eruptive rocks to ore deposits, and 
presents an original system of classification of rocks. A chapter is included on meteorites. 

444 pages; 5; by 8X; $5.00 

FUNDAMENTAL R A D I O  EXPERIMENTS 
By ROBERT C. HIGGY, Assistant Professor of Electrical Engineering, The Ohio State University. 

Thirty-two basic experiments in electricity, electronics, and radio, with a full explanation of the principles involved, as 
well as the procedure to be followed in the laboratory. Suggestions on use of equipment, safety, and construction of 
equipment for the laboratory are included, and a large number of circuit diagrams are given. 

95 pages; 54 by 83/,; $1.50 

ELECTRONIC INTERPRETATIONS O F  ORGANIC CHEMISTRY 
By A. EDWARD REMICK, Assistant Professor of Chemistry, Wayne University. 

Equally adaptable as a textbook or as a working guide to procedure in using the electron theory for the solution of 
laboratory problems in pure or applied chemistry. The book presents the history of the English theory, a critical dis- 
cussion of it, and its applications. 

474 pages; 54 by 83,; $4.50 

LABORATORY M A N U A L  O F  EXPLOSIVE CHEMISTRY 
By ALLEN L. OLSEN, Instructor of Chemistry, and JOTIN W. GREENE, Professor of Chemical Engineering; 

both at Kansas State College. 

A laboratory manual for explosives courses given to ordnance inspectors, and for courses in the subject for chemistry 
majors. Gives factual information, laboratory procedures and explanatory iiotes on explosive chemistry. Important 
manipulative techniques are described. 

106 pages; 54 by 8%; Probable price, $1.75 

PRINCIPLES O F  ELECTROCHEMISTRY 
By $1. JEBMAIN CREIGHTON, Professor of Chemistry, Swarthw~ore College. 

Volume I of a two-volume treatise on the principles and applications of electrochemistry. The new edition includes 
discussions of the notable advances that have been made in the science of electrochemistry since the previous edition 
was published. 

Fourth Edition: Approximately 490 pages; 5: by 8:; $5.00 

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

An eminently practical 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 its severity. 

Approximately 5961 pages; 6 by 9; $5.50 

JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N. Y. 


