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ADVENTURES I N  BIOLOGICAL ENGINEERING1 
By Dr. HUDSON HOAGLAND 
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THE JOHN SIhION GUGGENIIEIM hIEhIORIAL FOUNDATION 


MAN, together with other higher vertebrates, has 
developed some elegant automatic mechanisms f o r  
regulating the physical and cheniical properties of 
his blood and body fluids. The relative constancy of 
one's internal environment in  the face of external 
stress and change is characteristic of such factors as 
blood volume, blood sugar, hydrogen ion concentra-
tion and salt content of the body fluids. The thermo- 
static regulation of internal body temperature is an- 
other case in  point. These factors are  beautifully 
controlled with little or no conscious thought on our 
part.  As Claude Bernard pointed out nearly a century 
ago this regulation renders the higher vertebrates free 
of their external environment to a degree impossible 
for  animals not possessing these automatic mecha- 
nisms. Homeostasis of the internal environment, as  

1 Sigma Xi initiation lecture given at  Worcester Poly- 
technic Institute on June 14, 1944. 

Cannon, Barcroft and others have demonstrated, is 
one of the truly central problems of physiology. 

When, fo r  example, the environmental temperature 
falls a bird or mammal conserves more of its metabolic 
heat and maintains its internal temperature constant. 
A frog, on the other hand, must take on the tempera- 
ture of its environment. I n  cold weather its metabo- 
lism and other dependent reactions are slowed until i t  
becomes immobilized and a prisoner of the climate. 
Freedom thus is not just a matter of sociology and 
politics, but freedom of a sort has its substratum in 
biochemistry and physiology. 

I n  recent years with the development of aviation 
man has desired to be free in  a n  environment fo r  
which his evolutionary history could not possibly have 
fitted him. I n  high-speed airplanes he is assailed by 
new and formidable stresses. Living as he does at  the 
bottom of a sea of a ir  supplying a continuous and 
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the amount of P A B  u p  to 0.1 mw mole; i t  was ap- 
proximately the same with 0.1, 0.5 and 1.0 mw mole. 
Somewhat less growth was obtained with 10 mw moles 
of P A B  than with 1mw mole. 

Schopferl reported that R. auralztiaca grew poorly 
i n  a mineral-dextrose solution containing asparagine. 
The addition of thiamine doubled growth, but it  was 
still poor. The addition of pyrimidine, thiazole o r  
thiochrome was ineffective. Schopfer's results as  f a r  
as they go agree substantially with ours. 

We concluded that our strain of R.auralztiaca suf-
fers from a complete deficiency for  thiamine and for  
PAB. I t s  sensitivity to P A B  appears to be of the 

same order of magnitude as  that of some other organ- 
isms to biotin. I t s  growth on media supplemented 
with peptone or malt extract demonstrates the pres- 
ence of P A B  (or a substitute therefor) in  those nat- 
ural substances. R. aurantiaca might be useful f o r  
the nlicrobiological assay of P A B  or of molecular 
thiamine and for  the study of the function of P A B  
and its relation to the sulfa drugs. 

WILLIAMJ. ROBBINS 
ROBERTAMA 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 

ATTACHING POINTERS T O  MICROSCOPE 


SLIDES 

INpreparing practical slide examinations in  such 

subjects as  vertebrate embryology or histology, it is 
frequently necessary to direct the student to a particu- 
lar detail selected from many others present in a 
preparation. Various methods for  solving this prob- 
lem are in  use in different teaching laboratories; e.g., 

(1) accompanying the slide with a mimeographed 
sketch on which various selected details mav be indi- 
cated by name or number; (2) covering all extraneous 
matter with gummed paper, leaving exposed only the 
detail to be observed by the student; (3) pasting 
paper pointers to cover slips; (4)  using 'ocular point- 
ers; (5) ringing cover slips with diamond point object 
markers fitting into the nosepiece of a microscope. I t  
is unnecessary to point out decided disadvantages 
inherent in each of the methods mentioned above. 

Since our difficulties 1~1th this problem must be 
paralleled in  many other laboratories, i t  may be of 
general interest to describe here a technique which we 
find to be very satisfactory. Using very sharp scis- 
sors, small pointers, in  the form of isosceles triangles, 
are cut from thin, tinted Cellophane. Pointers cut 
from a good quality of bond paper are  often good 
enough, but under a magnification of 300 or  400 
diameters such paper pointers look quite ragged. 

The pointers are glued. to clean cover slips with 
thin clarite,, balsam or damar, and the cover slips 
dried on a warming stage. Sections fresh from 
xylene are mounted in clarite ( G O  per cent. by weight 
in  toluene) under such cover slips, with the pointer 
between the section and the cover. By gentle manipu- 
lation of the cover slip under a dissecting or com-
pound microscope, it  is easy to place the t ip  of the 
pointer in any position desired. We have not been 
troubled by having pointers move during the drying 
process. After the preparation has been thoroughly 
dried (e.g., one month a t  50' C.), there is no further 
danger of moving or blunting the pointer. The slide 

1W. H. Schopfer, Protoplasma, 31: 105-135, 1938. 

then constitutes a permanent item in a practical ex- 
amination set. HADLEYKIRKMAN 

JEANALLENKOGAN 
DEPARTMENT ANATOMY,OF 

STANFORD OF MEDICINE~ N I V E R S I T YSCHOOL 

LOAN TEACHING SETS ON BACILLARY 
DYSENTERY 

THERE are  now available fo r  teaching purposes six 
sets, each consisting of eighty-six 28 x 4 0  min slides, 
thirty-five in Kodachrome, and a condensed lecture 
brochure. These slides cover the subject of acute and 
chronic bacillary dysentery, including the newer as-
pects of the epidemiology, pathology, bacteriology, 
serology, clinical phases, prophylactic and curative 
therapy. They are  available on loan to Army, Navy, 
public health and university teachers without cost ex- 
cept that of mailing. The project is par t  of a long- 
range plan of the Dysentery Registry fo r  the dissemi- 
nation of our ever-growing knowledge of the impor- 
tant subjects of bacillary dysentery, enteritis and 
colitis. It was deemed expedient to stress the military 
aspects a t  this time. Requests will be honored in 
order of their receipt. The date on which the slides 
will be used should be specified: The total time of 
presentation is approximately 90 minutes a t  the ordi- 
nary talking speed. The slides are  so aranged that 
they may be presented in a single lecture, two lectures 
of 45 minutes each or three lectures of 30 minutes 
each. JOSEPHFELSEN 

THE DYSENTERY REGISTRY, 

THE BRONX HOSPITAL, 


NEW YORK 56, N. Y. 
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General Chemistry 
By JOHN ARRENDTIM=, Simmons College. Inter-
national Chemical Series. I n  press-ready in 
August 

A new textbook that should become one of the leading 
books in the field of general chemistry. I t  is designed to 
meet the needs of those students who plan to use chem- 
istry in their professional education, and is suitable both 
for beginners and for those who have completed an ele- 
mentary course in a secondary school. The vigorous, al- 
most conversational style and the sound modern treatment 
of fundamental theory are features of the book. 

General Meteorology 
By HORACE R. BYERS, University of Chicago. 642 
pages, $5.00 

Although based upon the author's well known Synoptic
and Aeronautical Meteorology, this is essentially a new 
book, meeting the need for a general text embodying the 
fundamentals as well as the modern developments in 
synoptic meteorology. Discusses such recent advances as 
isentropic analysis, new forecasting uses of upper-air 
charts, modification of the Norwegian concepts from 
upper-air evidence, behavior of the stratosphere in day- 
to-day weather, etc. 

Climatology 
By BERNHARD HAURWITZand JAWESM. AUSTIN, 
Massachusetts Institute of techno log^. I n  Press 
-ready in August 

A treatment of general climatology and of the climates 
of the earth. written wrimarilv for meteoroloeists. More 
than half of the bood is devo"ted to a separaie discussion 
of the climate of each continent and of the oceans, Erom 
the point of view of the weather forecaster. 

Historical Geology 
By RUSSELL C. HUSSEY, University of Michigan. 
456 pages, $3.50 

A lucid and well organized introductory text that presents 
the geologic history of North America and its inhabitants 
throughout two billion years. A special attempt has been 
made to present broad panoramas of important events 
rather than a mass of details. Fundamental principles 
are .considered first, and technical terms are reduced to 
minimum. The illustrations are numerous and of excep- 
tional quality. ' 

Methods of Advanced Calculus 
By PHILIP FRANKLM, Institute of Massachusetts 

Technology. 487 pages, $4.50 


Covers Taylor's series, partial differentiation, applications 
to space geometry, integration, special higher functions, 
Fourier series, differential equations, vector analysis, the 
calculus of variations, etc. 

Laboratory Manual  for General 
Zoology 

By TRACY I. STORER, University of California a t  
Davis. McGraw-Hill Publications i n  the  ZOologi- 
cal Sciences. I n  press-ready in July 

Designed to accompany Storer's General Zoology, this 
forthcoming manual for the beginning course in zoology 
contains a great variety of exercises, resulting in unusual 
flexibility in outlining a laboratory program. 

Suggestions for Laboratory Instructors 
By TRACY I. STORER. I n  press-ready in July 

Offers suggestions regarding laboratory demonstrations 
and procedures, to aid the instructor in conducting his 
classes. Demonstrations are described in detail, and step- 
by-step explanations of the various exercises are given. 

Metallography and Heat Treatment of 
Steel 
(Vol. I11 of Ferrous Metallurgy.) New second edition 

By ERNEST J. TEICHERT,E. G. Budd Mfg. Co., on 
leave from the Pennsylvania State College. 557 
pages, $5.00 

Includes the of metal logra~h~> 
Gamma ray, and magnetic testing, as well as all the 
essentials of physical testing. Deals -with the constitu- 
tion of metallic alloys and emphasizes National Emer-
gency steels. 

Explosions, Their Anatomy and 
Destructiveness 

By CLARK S. ROBINSON, Lt. Colonel, Ordnance 
Dept., U. S. Army, on leave from Massachusetts 
Institute of Technology. 88 pages, $1.50 

Discusses the destructiveness of bombs and shells in war- 
fare, and with the results of accidental explosions in 
munition plants and elsewhere. A feature of the book 
is the description of 125 notable explosions. 

Send for copies on approval 

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


