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CONTRIBUTIONS OF T H E  CHEMIST TO 

OUR KNOWLEDGE OF BIOLOGI- 


CAL OXIDATIONS1 

THE contributions of the chemist to our'knowledge 

of biological oxidations are today of such magnitude 
that they constitute a subdivision of biochemistry. 
A mere enumeration of the problems which have been 
solved would be of little purpose; on the other hand, 
to speak a t  length on a few interesting details would 
be evidence of lack of appreciation of the great con- 
tributions which have been made. I shall therefore 
try to point out the methods by which the various 
types of investigation have been carried out rather 
than give great detail concerning any one investiga- 
tion. 

CALORIGENICRELATIONSHIPS 
The problem of the oxidation of foodstuffs may be 

considered from the standpoint of the three classes 
of compounds, carbohydrates, fats and proteins. The 
calorigenic relationships were placed on a firm basis 
when it was shown that the same amount of heat was 
produced whether glucose was burned in the body 
or in a bomb calorimeter. Studies in the complicated 
apparatus necessary for direct calorimetry have now 
given way to the analysis of expired air, and for 
most work all the essential data may be obtained by 
indirect calorimetry. 

After it had been shown that 1gm. of glucose, 1 
gm. of fat  and 1gm.of protein f,urnish to the animal 
organism 4.2 calories, 9.46 calories and 4.3 calories, 
respectively, it was realized that all the essential data 
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required to estimate the diet requirements of an ani- 
mal organism were a t  hand. These data, however, 
furnished no information concerning the mec.hanism 
by which glucose, fats and proteins were burned in 
the animal organism. 

Despite the large amount of work carried out in the 
field of intermediary metabolism many important 
questions remain unanswered. Embden and Meyer- 
hof have shown that glucose apparently is utilized 
through the decomposition of a hexose phosphate, and 
the work of Hill and Meyerhof is very suggestive 
that at least a portion of the lactic acid is burned to 

1 Presented as part of a symposium on "The Chtribu-
tions of Other Sciences to Medicine" a;t the annual meet- 
ing of the American Association f o ~the Advancement of 
Science, Nashville, December 28, 1927. 



FOR APRIL PUBLICATION 111 
Anthelmintics and their Uses $5.00 

By ASA C. CHANDLER and R. N. 
CHOPRA. A concise and .systematic 
study from the pharmacological and 
helminthological viewpoints for the 
physician, health worker, veterinarian, 
and pharmacologist. 

To be published Aprll 6 

Sir Isaac Newton: 1727 1927 $5.00 
Edited by FREDERICK E. BRASCH. A 
bi-centenary estimate of all phases of 
Newton's career, contributed to by 
leading scientists of America, among 
them : David Eugene Smith, Michael 
I. Pupin, Paul W. Heyl, Florian 
Cajori and George E. Roberts. Pub- 
lished in conjunction with The History 
of Science Society. 

To be published April 10 

Filterable Viruses $7.50 
Edited by THOMAS 31. RIVERS. A sum- 
mary of existing knowledge of the fil- 
terable viruses, presenting ten discus- 
sions from the pens of as many,leading 
investigators. Contributions by T. 32. 
Rivers, Stuart Mudd, Alexis Carrel, 
E. V. Cowdry, Harold L. b o s s ,  P. K. 
Olitsky, E. W. Goodpasture, R. W. 
Glaser, L. 0. Kunkel and J. Bronfen- 
brenner. 

To be published April 23 

Leaf-Mining Insects $6.00 
By JAMES G. NEEDHAM, S. W. FROST 
and B. H. TOTHILL. An introduction 
to the study of leaf-mining insects, an 
account of their natural history, and 
lists of leaf-miners and their food 
plants. 

To be published April 26 

Physiology and Biochemistry of 
Bacteria $7.50 

By R. E. BUCHANAN and ELLIS I. 
FULMER. An introduction to the 
growth phases, composition, and bio- 
physical chemistry of bacteria and 
their environment, and energetics. 

To be published April28 

The Williams & Wilkins Company 111 
Publishers of Scientific Books a n d  Periodicals 

Baltimore, Maryland 

JUST PUBLISHED 
GUIDE TO THE STUDY OF FRESH-WATER 

BIOLOGY. With extensive illustrations, keys 
and tables. $1.00 

BY 

JAMES G. NEEDHAM-Professor of L ino logy  
and Entomology, Cornell University. 

(Co-mthor, Paul R. Neeaham) 

NEEDHAM-GENERAL BIOLOGY. A book of 
outlines and practical studies for the general 
student. Copiously illustrated. 13th edition. 

$2.50 

NEEDHAM - THE LIFE OF INLAND 
WATERS. An elementary text-book of Fresh- 
Water biology. $3.00 

(Co-author, John T. Loya, Ph.D.) 

NEEDHAM-THE NATURAL HISTORY OF 
THE FARM. An analysis of the sources of 
agriculture. Fully illustrated. 

THE AMERICAN VIEWPOINT SOCIETY, INO. 
15 Astor Place New York City 

Marine Biological Laboratory 
Woods Hole, Mass. 

Facilities for research in Zoology. 
INVESTIGATION ~$PrY~~~t~tw",hp","~,"~~ia~,"~t~,"; 

Entire Year $I00 each and ninety-four private 
l~borat0rieS $200 each for not over 

three months. Fifty-six tables are available for beginners 
in research who desire to work under the direction of mem- 
bers of the staff. The fee for such a table is  $30.00. 

Courses of laborators instruction 
INSTRUCTION with lectures are offered in In- 

vertebrate Zoology Protozoolol5y, 
June 27 to August Embryology, ~hysiAlogy, and Mor- 

phology and Taxonomy of the 
algae. Each course requires the 7r Iga8 
full time of the student. Fee, $'7&.00. 

The annual announcement will 
be sent on application to The 
Director Marine Biological Labora- 
tory,  bods Hole, Mass. 

SUPPLY 
DEPARTMENT Biological Supplies 
Open the Entirs For the classroom, museum or col- 

-- lector. 
Year Look for the eign of the Limnlns. 

As the Limulus represents the test 
of time, we feel from the business 
growth that our suppliee have also 
stood the test of years. 

Sand for Catalogwe 
No. I. Zoological and Embmolop 
leal material. Life Histories ma 
Habitat Groups. 
No. 11. Botanical materlsl 
No. 111. Microscopic Slides. 
Address all correspondence regard- 
ing material and catalogues to: 

Supply Department 
GEO. M. GRAY, 

Curator, Woods Hole, Mass. 



xi SCIENCE-ADVERTISEMENTS 

School of 

Medicine and Dentistry 


THE UNIVERSITY OF 

ROCHESTER 

Medical School Strong Memorial Hospital, School 
of Nursing and but-patient De artment of the Uni- 
versity of Tlelc l~csler and (be ~funlcipal Hospital of 
the Citv (I! I toc t~e~rr rr ~ l l  under one roof. Medical 
~u rg i c i l .  Obrterric P ~ d i u t r ~ c ~ .Contagious and ~ e u r o !  
logical 1lc1r ienr P ~~ii'n~ittrd. opportunities for U n u s ~ ~ t ~ l  
school o 1111buell~r: ~ lcoc~~h~rti rnedical and dental I iou i u 
teaching. 

Admission 

Medical and dental candidates must have completed 
three years of college work with special requirements 
in chemistry, physics and biology. The entering
class will not exceed 40, men and women being ad- 
mitted on equal terms. 

Tuition 

Charge for tuition will be $800 per annum, payable 
in equal installments at  the beginning of each 
semester. 

For Cformatbn address 

T H E  DEAN 

School of Medicine and Dentistry 


Crittenden Station, Rochester, N. Y. 


BOSTON UNIVERSITY 

SCHOOL OF MEDICINE 


ORGANIZED I N  1873 

ANNOUNCEMENT 

may be obtained by appli:ation to 

THE REGISTRAR 

80 East Concrord Street 

Boston 	 Massachusetts 

JOHNS HOPKINS UNIVERSITY 
S C H O O L  O F  M E D I C I N E  

The School of Medicine i s  an Integral Part  of tke 
University and is  in the Closest afaliation with 
the Johns Hopkius Hospital. 

Candidates for admission must be graduates o i  ag- A?MISSION 
roved colleges or scientific schools with two yearn' 

fnstruction, including laboratory work, in chemistry, 
and one year each in hysics and biology, together 
with evidence of a reading knowledge of French an4 
German. 

Each class is limited to a maximum of 75 studentr, 
men and women being admitted on the same terms. 
Applications may be sent any time during the aca- 
demic year but not later than June 15th. 

If vacancies occur, students from other institn-
tions desiring advanced standing may be admitted 
to the second or third year provided they fulfill the 
requirements and 	present exceptional qualifications. 

INSTRUtJTION 
The academic year begins the Tuesda nearest Oc-

tober 1, and closes the second Tuesday rn June. The 
course of instruction occupies four years and es-
pecial emphasis i s  laid upon practical work in the 
aboratories, in the wards of the Hospital and in the 

dispensary. 
TUITIBN 

The charge for tuition is $400 per annum, payable 
in two installments. There are no extra fees ex-
cept for certain expensive supplies, and laboratory 

Inquiries should be addressed to the 
Exeontive Seoretarj of the Sohool of Msdicinq Job#  

Hopkins University, Washington and 
Monument Sts., Baltimore, Md. 

Graduates in Medicine who satisfy the require-
ments of the heads of the departments in which they 
desire to work are accepted as  students for a period 
not less than three quarters. Tuition charge is  $60 

School of lldedicine 
Western Reserve University 

Cleveland, Ohio 

NEW LABORATORIES AND 
HOSPITALS 

RESTRICTED CLASSES 

THOROUGH INSTRUCTION 

LARGE CLINICAL FACILITIES 

HIGH STANDARD O F  SCHOLAR- 
S H I P  

Admission confined to students having aca- 
demic degrees and to Seniors in Absentia. 

For hfomatwn addresa: 

T H E  REGISTRAR 
a109 Adelbert Rd. CLEVELAND 



OarmsgBI@OwsblQuBloaof W~eLBingbow 
Barnard, E. E. Atlas of Selected Regions of the Milky Way. Edited by Edwin B. Frost,  

assisted by Mary R. Calvert. Publication No. 247, in two parts . . ........ ...... ... $10.00 
Par t  I. Photographs and Descri tions. vii + 126 pp. 
P a r t  11. Charts and Tables. viii 202 pp. 

Part  I contains 51 photographic prints of regions of the Milky W a y  selected by the late 
Professor Barnard from a large number of photographs taken by him with the Bruce telescope 
at Yerkes Observatory and a t  the Mount Wilson Observatory of the Carnegie Institution of 
Washington. The  prints are  10 inches square and  faithfully reproduce the varied details shown 
in the negatives. As the edition of this volume was 700 copies, there were made 35,700 photo- 
graphic prints. 

Facing each print is a page of descriptive matter giving the results of the author's minute 
studies of its features based upon many years of observation. An introduction describes Pro- 
fessor Barnard's telescope and the methods of observation and reproduction which he employed. 
T h e  author's v i e ~ s  on the nature of the Milky Way are quoted. T h e  Atlas also contains a list 
of "dark  objects in the Milky W a y  discovered by him and a frontispiece in photogravure of 
Professor Barnard. 

Part  I1 contains 51 key charts corresponding to the photographs in Part  I ,  each to each. 
The  user of the Atlas wishing to make a careful study of a particular photograph opens both 
volumes a t  corresponding pages. T h e  key chart enables him to identify all of the principal 
objects in the photograph. I t  also contains much information in compressed form about the 
region covered by it. 

Correspolzdelzts may obtain price-lists or classified lists, as  issued, by furnishhg requisite addresses. 
Boobs mag be ordered through your boob-dealer or requests may be smt  direct to 

8ARIEQlE 1189ST#TUTi@HOF WAOBldBlWQIQI 
Wesblm@8em,8. Omr U p  08. Am 

GENERAL CHEMISTRY 
By LEONB. RICHARDSON 

Professor of Chemistry in Daftmouth College 

Designed as a text in General Inorganic Chemistry, this book contains much material of an illus- 
trative and explanatory character which is usually confined to class lectures. Those points which the 
student is likely to find troublesome or difficult of comprehension have been clarified by means of homely 
examples and detailed descriptions, and the discussion as a whole has been made highly attractive by 
virtue of an abundance of concrete illustratiom and a vivid style. 

There has been no straining to secure novelty, either in order or method, where present practice has 
seemed satisfactory. The subject matter has been developed from the start, and the book is well 
adapted to college courses taken by students with or without previous chemical instruction. Moreover, 
the abundance of material permits the individual teachers the choice of advantageous selection. 

Teachers who have used General Chemistry this year have written to tell us that they found the 
book a highly teachable text. 

A LABORATORY MANUAL OF GENERAL CHEMISTRY 
By LEONB. RICHARDSON JR.& A. J. SCARLETT, 

Dartmouth College 

This manual is written to accompany Richardson's General Chemistry. The 54 selected experi- 
ments range over the entire field of general chemistry, and all of them will accomplish the desired 
purpose without bein too involved. Like the text, the manual can be used for students who have had 
no previous work in elemistry. Ready this spring. 

H E N R Y  H O L T  A N D  C O M P A N Y  

One  Park  Avenue New York 



