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SOME NEW ASPECTS O F  T H E  RELATIONSHIP 
a 

O F  	CHEMICAL STRUCTURE TO 
BIOLOGICAL ACTIVITY* 

By Dr.D.W.WOOLLEY 

LABORATORIES OF  THE ROCKEFELLER INSTITUTE FOR MEDICAL RESEARCH, NEW PORK, N. Y. 

ALTHOUGHfor  many years it has been recognized 
that relationships exist between the chemical struc-
tures of certain compounds and their pharmacological 
properties, those interdependencies1 which have been 
observed have served more to correlate existing data 
in Inany isolated sectors of the field of drug action 
than to serve as guideposts on the road of medicine 
and research ahead. Therefore it  has seemed desirable 
to examine some of the facts recently uncovered in 
n~~t r i t iona lresearch in a n  effort to gain new vantage 

"Received for publication October 27, 1944. 
1 Thus while mauy studies have been made of the rela- 

tionship of such factors as the length of side chains to a 
given biological activity in a series of compounds, these 
studies have followed the original empirical discovery of 
an active member of the series. 

points from which to survey the field of the relation' 
ship of chemical structure to biological activity. 
From these vantage points it  may be possible to see 
some of the roads along which future progress may 
be made. 

Much of the material from which condusions will 
be drawn in this paper had its origin in  the observa- 
tion of wood^,^ who in 1940 reported that the 
bacteriostatic action of sulfanilamide was reversed 
competitively by p-aminobenzoic acid. These two 
antagonistic substances are  very closely related struc- 
turally, since they differ only i n  the fact that the 
sulfonamide group of the former is replaced by a 
carboxyl group in the latter. The hypothesis was 

2 D. D. Woods, Brit. Jour. Ezp. Path., 21: 74, 1940. 
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ence in mean gain between adjacent dose levels to be 
statistically significant with a probability of 5 per 
cent. 

In  the course of these studies it was discovered that 
the maximum height (or length) to which the odonto- 
blast cells of the incisor teeth would develop in a given 
length of assay was related to the dose level of vita- 
min C. In  this procedure the size of the odontoblasts 
is measured in microns by microscopic examination of 
sections of decalcified teeth cut longitudinally through 
the pulp cavity in such a way as to expose the plane 
fro111 the dental papilla to the crown of the tooth con- 
taining the most fully developed odontoblast cells. 

I ,  I 
0.25 0.5 1.0 2.0 4.0 8.0 

Daily dose of ascorbic acid in milligrams. 

Left ordinate =microns: right ordinate =grams. 


FIG.1 

When such readings were plotted against log dose of 
ascorbic acid, the relationship was linear between in- 
takes of 0.5 mg and 2.0 mg ascorbic acid. No dif- 
ference was found between males and females in this 
charactel-istic. Replicate tests have given the same 

results though average cell development may 
differ in different trials. Readings are reproducible 
by different technicians woi+king independently. 

Most important of all is the fact that the vari- 
ability between animals treated alike is relatively low. 
In our eight-weeks tests the coefficient of variation in 
odontoblast development was 12  per cent. as compared 
to 29 per cent. in the case of live weight gains. The 
effect on numbers of animals required per treatment 

which this reduction in variability has is considerable. 
To obtain a significant mean difference of 10 per cent. 
between groups would require 10 animals per group in 
the case of the odontoblast assay as against 65 ani- 
mals were growth the criterion. 

I t  is noteworthy that the levels of vitamin C be-
tween which response by either method bears a rela- 
tionship to dose are the same. The upper level (2 
mg) agrees with that for maximum bone healing re- 
ported by B o ~ r n e . ~  

In  our experience no macroscopic scurvy is found 
up to eight-weeks duration of assay in young pigs 
where the daily vitamin C intake has been 0.5 mgms 
or greater. We have taken this as the minimum level 
of ascorbic acid suitable for bioassay, on the premise 
that guinea pigs that are deficient in ascorbic acid to 
the extent of producing visible lesions can not be de- 
pended upon to show either predictable nor repro-
ducible development in the characteristic being used 
as the criterion of vitamin C intake. 

Fig. 1shows the response by guinea pigs to ascorbic 
acid as measured (1)by growth and (2) by odonto- 
blast development. For these particular tests the 
linear relationships were : 

For growth : y =296.9 +818.72 x, when x = log -
log dose. 

For odontoblast : y = 8.0 t 34.09 x, when x = log dose. 
Tests are still in progress to determine the minimu111 

length of assay period permissible. Thus far  it ap-
pears that at least a six weeks feeding period should 
be used. Assays on three- and four-week periods 
have not given linear response between dose level and 
cell development. 

E. W. CRAMPTON 

BOOKS RECEIVED 
RUCY,PAULC. T h e  Precentral Motor Cortem. Illus-

trated. Pp. r i v  t 605. The University of Illinois 
Press. $4.50. 1944. 

LOEB, LEO. T h e  Biological Basis of Individuality. Pp.
xiii + 711. Charles C Thomas. $10.50. 1945. 

I'ANTII,D. Co?zsider tlze Calendar. Illustrated.BHOLA 
Pp. 138. Bureau of Publications, Teachers College, 
Columbia University. $1.25. 1944. 

POPE, CLIFFORD H. Amphibians and Beptiles of the  
Chicago Area. Illustrated. Pp. 275. Chicago Natural 
History Museum. 1944. 

Problems in the Utilisation of Small Coals. Illustrated. 
Pp. 294. British Coal Utilisation Research Associa- 
tion. 1944. 

SEVAG,M. G. Immuno-Catalysis. Illustrated. Pp. xv + 
272. Charles C Thomas. $4.50. 1945. 

STERN,BERNHARD American Jfedical Practice in theJ. 
Perspectiues of a Century. Pp. xvi + 156. The Com- 
monwealth Fund. $1.50. 1945. 



9 DECEMBER SCIENCE-ADVERTISEMENTS29, 1944 

GENERAL CHEMISTRY 

By JOHN ARREND TlMM 

Professor of Chemistry and Director of School of Science, Simmons College 

691 pages, 5% x 8%, 185 illustrations. $3.75 

International Chemical Series 

Off to  an  excellent start, this distinctive new text has won an  enthusiastic recep- 
tion from teachers everywhere, and has already been adopted by over a score of 
institutions. 

Representative comments: 
"It seems to me that the-book is an excellent one. "I am very much attracted by it, especially the 
I am particularly struck by its readability. The early important chapters, which are very much 
organic section at the end I have read with care, 
and it seems to me that just enough, and of the 

to the point." 
G. H. BENHAM,right things, is included for a book of this kind." PROFESSOR 

H. G. LINDWALL, Macdonald College PROFESSOR 

New York University 


"1 have examined this text very carefully and 
"This book appears to be very well written and am most enthusiastic about it. I t  seems to me thoroughly up to date. The illustrations are 
particularly good, especially the photographs that Professor Timm has succeeded in unfolding 
showing arrangements of atoms in molecules the field of chemistry in such a manner that no 
before and after reactions take place. The vari- difficult principles are taken up until the student 
ous line drawings and tables show that much care is fully prepared to understand them and ap- 
has gone into their preparation. They add a preciate their importance." good deal to the value of the book." 

PROFESSOR LIGHT,JR., ROY B. DAVIS, WILLIAM PROFESSOR 
University of Cincinnati The University of the South 

In  General Chemistry the author presents things clearly and graphically in a vivid style that will 
capture and hold the student's interest. The book is designed to meet the needs of students who 
plan to use chemistry in their professional education, and is suitable for those without training and 
for those who have completed an elementary course in a secondary school. One of the distinctive 
features of the book is the souiici modern approach to the fundamental theory. The Lowry-Bronsted 
acid-base definitions are nseci consistently; yet the older definitions are carefully pointed out. 

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 


