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HEMOGLOBIN, GLUCOSE, OXYGEN AND WATER IN THE 

ERYTHROCYTE 


A Concept of Biological Magnitudes, Based upon Molecular Dimensions 

By Dr. DAVID L. DRABKIN 

DEPARTMENT O F  PHYSIOLOGICAL CHEMISTRY, SCHOOL O F  MEDICINE, UNIVERSITY O F  PENNSYLVANIA 

THE purpose of this communication is to direct 
the attention of biological workers to the illumination 
which may be afforded in many problems by express- 
ing, when possible, biochemical relationships on a 
molecular basis. 

The use of empirical "units" in  the literature of 
the vitamins and hormones is justified in the early 
stages of investigation before precise quantities can 
be employed. However, in  many instances the usage 
of "units" of this or that has continued long after the' 
chemistry of the therapeutic or prophylactic agent 
has 'been established. The persistence of such em-
piricism is not only irksome, but serves to  obstruct 

quantitative thinking and often delays proper inter- 
pretation and formation of useful qoncepts. With the 
enlarging interest in  the architectural chemistry of 
cells and the dynamics of cellular metabolism, the 
realization appears inevitable that quantitation even 
on such a basis as "gm or mg per  100 ml" may have 
but limited usefulness. This is more obvious in n 
consideration of the complex equilibria which are  the 
chemical mechanisms of cellular work and energy 
supply. 

My attention was drawn forcibly to the advantages 
and desirability of calculating the concentration of 
cellular elements in terms of molecular populations 
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wall just anterior to the liver, thus exposing the heart. 
This incision is then carried through into the sinus 
venosus. Since the circulation is not yet fully estab- 
lished the resulting hemorrhage soon subsides. The 
tissue to be implanted, having been previously secured 
and cached in a depression beside the prospective host, 
is then inserted into the open heart cavity. The in- 
cision closes rapidly and the retention of the implant 
is assured. The host can then be transferred to the 
container in  which it is to be reared. After a n  ap- 
propriate interval the animal is sacrificed and the 
graf t  is recovered by sectioning the heart region. 

The development of a number of embryonic tissues 
has been studied by this method, and it is felt that 
the encouraging results which have been obtained are  
in  a large measure due to the adaptability of the 
transplantation site. The heart cavity is easily ac-
cessible and can accommodate fairly large pieces of 
tissue. Operations can therefore be performed rap- 
idly and with little mechanical injury -to the donor 
tissue. Since the incision closes rapidly it is possible 
to transfer the host without waiting for  the implant 
itself to become fixed. The operation apparently 
causes no permanent damage to the host, and the 
mortality is negligible. 

The blood plasma undoubtedly serves well to nour- 
ish the implant until vascularization has taken place. 
Thus a favorable environment is provided f o r  the 
tissue during this critical period. 

That a permanent attachment takes place very 
soon is indicated by the fact that the implants are  not 
carried forward with the onset of c irculat io~ but can 
be recovered very near to their original site. When 
older hosts a re  used the implants often are carried 
as  emboli which obstruct the blood supply to one or 
more gills, but this does not occur when tissues are  
implanted into the host before the onset of circula-
tion. 

The grafts survive in  a very high p'ercentage of 
cases. This indicates that physiologic conditions fo r  
the transplant are quickly restored and maintained 
in the heterotopic site. 

Only the tissues of the blood vascular system are 
included in the environment. These factors are sub- 
ject to little variation and probably act in a purely 
nutritive capacity. Thus a near approach to the con- 
trolled environment of the culture method is afforded. 

ERLINO S. HEGRE 
DEPARTMENT ANATOMY,OF 

MEDICALCOLLEGE V I R G ~ I AOF 

A MODIFICATION O F  T H E  UREASE TEST 
FOR PROTEUS 

THE ability of Proteus species to decompose urea1 
is considered a n  important identifying characteristic 

1Robert Rustigan and C. G. Stuart, Proc. Soc. Ezp. 
Biol. and Med., 47: 108-112,1941. 

by B e r g e ~ , ~  and has recently been recommended by 
Ferguson et aL3 as a routine differential test in  enteric -
bacteriology. 

I n  the test as  employed by the above workers, 
inoculation of suspected organisms into a urea niediuni 
is followed by a twenty-four-hour incubation a t  
37' C. before results are  obtained. Since the test is 
dependent upon the presence of the enzyme urease i t  
seemed apparent that if a large amount of inoculum 
were employed in a small amount of urea medium 
decomposition could be quickly determined. 

The medium used is that of Ferguson and Hook. 
It contains 2 per cent. urea (Baker's C.P.), 0.1 per  
cent. K H 2 P 0 4 ,  0.1 per cent. K 2 H P 0 4 ,  0.5 per cent. 
NaCl and 1.0 per cent. C2H,0H in distilled H20. 
The p H  is adjusted to 7.0. A sufficient quantity of 
0.2 per cent. aqueous Phenol Red is added to give 
a definite color. The medium is sterilized by Seitz 
filtration. Sterilization is not necessary, however, if 
the medium is stored in the refrigerator or made u p  -
i n  small amounts for  relatively quick utilization. 

I n  order to run the test a heavy inoculum scraped 
from a n  initial Kligler I ron slant or other solid' 
medium is suspended in 0.1 ml of urea medium. The 
suspension is incubated a t  37' C. and observed at 
five-minute intervals fo r  a period of thirty minutes. 
A positive reaction, as indicated by a definite change 
of the indicator to pink, will usually occur in  the first 
ten to fifteen minutes. 

The test as described was run  against a series of 
known Shigella, Proteus and Salmonella strains. 
During a five-month period the test has been rou-
tinely used in this laboratory4 with biochemical and 
serological checks. No false positives have been ob- 
served. 

THEODOREG. ANDERSON, 
Captain,  Sani tary  Corps,  

19th ikfedical General Laboratorg 

2 ''Bergey 's Manual of Determinative Bacteriology, " 
1939, 5th edition, Williams and Wilkins Co., Baltimore, 
Mrl. 

3 W. W. Ferguson and A. E. Hook, Jour. Lab. Clin. 
Ned., 28: 1715-1720, 1943. 

4 Fourth Service Command Laboratory, Fort McPher- 
son, Georgia. 

BOOKS RECEIVED 
BAITSELL, GEORGE A,, Editor. Science in  Progress: 

Pourth Series, National Lectureships, 1943 and 1944 
of the Society of the S igha  Xi. Illustrated. Pp.
xvi -t 331. Yale University Press. $3.00. 1945. 

MAINLAND,DONALD. Anatomy as a Basis for Medical 
and Dental Practice. Illustrated. Pp. xvii + 863. Paul 
B. Hoeber, Inc. $7.50. 1945. 

POLLACK, Careers in  Science. Pp.PHILIP. Illustrated. 
222. E. P. Dutton & Company, Inc. $2.75. 1945. 

RATCLIFF,JOHN Science Year  Book of 1945. D., Editor. 

Pw xxviii + 224. Doubleday, Doran .. & Company.-
- $2.50. 
1945. 

SCHWARTZ,CHARLESW. The Ecology of the Prairie 
Chicken i n  Missouri. University of Missouri Studies, 
Vol. XX, No. 1. Illustrated. Pp. 99. $1.50. 1945. 



Jist Ready The New Second 
Edition of 

By E. WERTHEIM, PH.D. 

Professor of Organic Chemistry 


University of Arkansas 


In  this new text, the presentation is such that initial learning is easy and facts are easily found 
again when wanted. The object of the book is to teach a certain amount of organic chemistry 
and teach it well. Students depend on the text for much of their instruction, hence every 
effort has been made to meet and improve this situation. 

Teachers and students will like the new colored plates of MOLECULAR MODELS OF 0% 
GANIC SUBSTANCES in this edition, also the up-to-date treatment of such modern subjects 
as Electronic Structures and Formulas, Acrylics, Butadiene, Explosives, Nylon, Octane rat- 
ings, Plastics, Synthetic Rubber, Sulfa Drugs, Vitamins, etc. 

Excellent teaching devices are the new, stimulating review questions, numerical. problems and 
up-to-the-minute literature references. These will facilitate student reports and class discus- 
sions in courses which allow this treatment. 

The tables of derivations of organic compounds, glossary, flow sheets of industrial processes, 
chronological table of organic chemistry developments, charts and summaries, will give the 
student considerable help both in learning and in review. 

The book presents material for a year's course for beginning students-those who will major 
in chemistry or specialize in organic chemistry and for those enrolled in premedical or chemical 
engineering courses. 

With text figures, colored plates, many portraits, industrial flow sheets, tables, review 
questions, summaries, numerical problems, historical data, bibliographies, charts and 
appendix of useful data. 

867 Pages. $4.00. May 1945 

Laboratory Guide for Organic Chemistry--2nd Edition 

This manual by Dr. Wertheim provides 169 varied experiments illustrating properties, methods 
of preparation, reactions of organic compounds, and a section on "spot tests." Many helpful 
drawings are included, and a time table for each experiment is given as a guide to the student. 
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