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AGE, CHANGE AND THE ADAPTED LIFE1 
By Dr. WM.de B.MacNIDER 

KENAN RESEARCH PROFESSOR 0% PHARMACOLOGY, THE UNIVERSITY O F  NORTH CAROLINA 

THE interest in ageing which has expressed itself 
here in'such a happy and helpful fashion during the 
past two days is not new as an istellectual adventure. 
The application of such understanding is in the period 
of its anticipated commencement. To date it has not 
related itself to life in the form of a basic considera- 
tion of such a process on which and from tvhich spe- 
cific interpretations of the varied manifestations of 
life a t  different age periods may be considered. The 
average individual, too frequently the biologist and 
usually the pathologist, limits his interest and con-
fines his intelligence of ageing to narrow categories of 
thought. H e  fails to appreciate the yearning of tis- 
sues for life and the amazing chemical and structural 
modifications they may participate in, even gross 
structural changes designated disease, in order to 
bring about organ adaptation and the adaptation of 

1 An addrcss a t  the Symposium on Ageing, Washington 
University Medical School, Saint Louis, March 24 and 25, 
1944. 

the individual as a whole to those changes which occur 
as the life span progresses. The certainty of the 
termination of this life span and the fact that all 
living things are concerned with it has stimulated the 
imagination of poets and philosophers. Their inquisi- 
tiveness has been either romantic or dominated by 
resignation and has not been demonstrably helpful. 
Another period which concerns itself with the facts 
of life is in its beginning, and as these facts accumu- 
late through chemical, biological and psychical re-
search the romance of life will find sound ground on 
which to express its related beauty. Ultimate resig- 
nation will become lost in an interest in the transitory 
prolongation and effectiveness of the different periods 
of the life span. The Browning concept of the "last 
of life for which the first was made" will assume tan- 
gible significance. 

For centuries before Cicero's great statement con-
cerning old age thought had been given to this state 
of man, but only in what may be designated recent 
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strodgly reducing substance, 11. Both I and I1showed 
positive ketose tests with Seliwanoff's reagent, and 
were levorotatory. The osazone of I1 was identical 
with that of fructose. 

On the basis of the above observations it is con-
cluded that fructosan is one of the carbohydrate con- 
stituents of guayule. I n  so far  as tests conducted to 
date indicate, this polysaccharide (I) appears to be 
inulin,l but its exact constitution remains to be deter- 
mined. 

Using a colorimetric method, values for the fruc- 
tosan content in the stem and roots of guayule have 

ranged from 0.2 to 12  per cent. (dry weight basis), 
depending on the conditions under which the plants 
were grown. Evidence that this polysaccharide is the 
chief storage carbohydrate in this species will be pre- 
sented in detail elsewhere. 

WILLARDL. MCRARY 
HAMILTONP. TRAUB 

U. S. DEPARTMENT OF AGRICULTURE, 
AGRICULTURAL ADMINISTRATION,RESEARCH 


BUREAUOF PLANTINDUSTRY,
SOILSAND 
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GUAYULE PROJECT,
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 

NUCLEAR BEHAVIOR IN RELATION TO 


CULTURE METHODS FOR PENI- 

CILLIUM NOTATUM WESTLING 


DIFFERENCESin the yield of penicillin from Penicil-
l i um  no ta tum Westling occur among strains or in sub- 
cultures of the same strain, even when grown from 
single spore isolations. Clutterbuck, Lovell and Rais- 
trick1 reported difficulty in maintaining Fleming's 
strain of P. notaturn. Currently Hansen and Snyder2 
attribute this variation to the dual phenonlenon which 
they have found to be characteristic of many fungi." 
To maintain an active culture these authors recom- 
mend selection of a suitable strain following single 
spore isolation and tests for yield. Subsequent trans- 
fers can then be made by mass spore transfer. 

Foster et  aL4 recommend merely the selection of a 
high potency strain and its maintenance by mass spore 
transfers. An analysis of the 19 substrains they de- 
rived from 3 dXerent parent colonies clearly suggests 
that association and dissociation of genetic factors can 
not be overlooked as an explanation of the varied re- 
sults recorded by these and other investigators. 

I n  none of these accounts has the nuclear behavior 
been taken into consideration. If  heterokaryosis or 
the interaction of genetically different haploid nuclei 
in the same mycelium is responsible for the variation 
in penicillin production it is necessary to know whether 
P .  lzotatum has a nuclear cyclc capable of such be- 
havior. The details of a cytological investigation of 
this fungus are now in press, to be published shortly." 
I t  will suffice herc to say that the conidia of this fungus 

1After this note was submitted for publication, an in- 
cidental statement (not supported by data) to the effect 
that inulin ocems in guayule was found in a report of 
the Experimental Chemical Laboratory of the Italian Min- 
istry of War (Silvio Guglielminetti, Azzurra Agricola-
Bloreale, 16: 63. 1936). 

1 P. W. ~luttkrbuck,R. Lovell and 11. Raistrick, Bio-
chem. Jour., 26: 1907, 1932. 

2 H. N. IIansen and W. C. Snyder, SCIENCE, 99: 264, 
1944. 

3 H. N. Hansen, Mycologia, 30: 442, 1938. 

are predominantly uninucleate although occasionally 
bindcleate conidia occur. Using C and h!L to designate 
types, single conidia then could co~rlprise e i the~  of 
these genetic factors or their possible con~binations: 
C, M, CM, CC or MM, depending on the number of 
nuclei per conidium. If  a spore is heterotypic then 
the genetic means of variation are present from the 
outset. If  it  is homotypic presumably thc line can be 
developed monotypically provided no mutations occur. 
However, in mass spore .transfers a few hours after 
germination there is marked anastomosis arnong the 
developing germ tubes, conidia and niycelia, giving 
abundant opportunity.for nuclear interchange. Since. 
analysis of cultural isolates indicates that the v;vria- 
tions are due to a mixture of genetic factors following 
anast'omosis and the establishment of heterokaryosis, it 
would appear that a t  present mass spore transfer 
methods would offer as certain a way as any of keep- 
ing active cultures. Unless a spore is hinucleate and 
heterotypic, an infrequent condition in this fungus, 
the effect of heterokaryosis is eliminated by single 
spore transfer. Mass spore transfer increases the 
chances of nuclear mixing and consequently betero-
karyotic vigor. 

GLADYSE. BAKER 

4 J. W. Foster, H. B. Woodruff and L. E. MeDaniel, 
Jour. Bact., 46: 421, 1943. 

5 G. E. Baker, Bull. Tirrrey--Bot. Clzib. In 'press. 
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Revised Edit iof i  

By G. ROSS ROBERTSON 
University of California 

The unusually full and clear discussion 
of theory which distinguished the first 
edition of this text has been further clari- 
fied and expanded in this new edition. 
The 70 experiments in the second part of 
the book allow for considerable choice, 
and cover thoroughly all important topics 
in organic chemistry. Among the many 
experiments added in the new edition are 
about a .dozen entirely new ones, not 
found in other comparable manuals, which 
offer both teacher and student a refresh- 
ing change from the routine work. $2.50 

INTRODUCTORY 

GENERAL 


CHEMISTRY 


Third  Edit ion 

By STUART R. BRINKLEY 
Ya le  University 

A complete revision along the lines of the 
latest revision of the author 's ''Principles 
of General Cheaistry" brings this text 
up to date. This book has been especially 
popular for classes of students who have 
had no previous training in chemistry in 
high school or preparatory school. While 
it  is a little less rigorous than the "Prin- 
ciples" text, i t  is very thorough and 
maintains the same high standards of 
scientific exactness and clarity which char- 
acterize Professor Brinkley 's other work. 
Ready in the summer. $3.50 (probable) 

TEXTBOOK OF 
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INORGANIC 

ANALYSIS 


Revised E d i t i o ~  

By KOLTHOFF & SANDELL 

Uniaersity of Mcnnesota 


This text, long noted for its comprehen- 
sive and thorough treatment of quantita- 
tive analysis, is now brought completely 
up to date. Among the many new im-
provements are the extensive discussions 
of modern abridged spectrophotometry 
and error3 in analytical chemistry; a com- 
plete list of oxidation-reduction indicators 
with oxidation potentials ; and compre-
hensive discussions of electrometric titra- 
tions and the properties of precipitates, 
coprecipitation, post-precipitation and ag- 
ing. $4.50 

FUNDAMENTAL 

PRINCIPLES 


OF PHYSICAL 

CHEMISTRY 


By PRUTTON & MARON 
Case School o f  Applied Science 

Every part of this new basic text in phys- 
ical chemistry is evidence of the authors' 
complete knowledge of their subject. I t  
is clearly written and extremely thorough 
in all fundamentals. Thermodynamics is 
introduced early' and used throughout. 
The whole book contains the most recent 
information, including an unusually full 
treatment of the important principles of 
electrochemistry. I t  includes 454 origi-
nal problems. Ready in the summer. 
$4.50 (probable) 


