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T H E  CONTRIBUTIONS O F  CHARLES DENISON AND  
HENRY .SEWA,LL T O  MEDICINE'  

By Dr. FLORENCE R. SABIN 
THE ROCKEFELLER INSTITUTE FOR MEDICAL RESEARCH, NEW PORK, N. Y. 

IT gives me the greatest pleasure that you have 
invited me to come home, as  it were, to  have a share 
in this ceremony to commemorate two great men and 
the distinguished services they have rendered to the 
development of medicine in this community. To those 
of you who are students in this medical school, the 
significance of the evening lies in the future, fo r  the 
dedication of the Charles Denison Memorial Library 
and the starting of the Henry Sewall Lectureship in 
Medicine are gifts that mean continuing opportunities 
for  your education. But to  those of us who are of 
an older generation the occasion is crowded with 
memories. 

We who knew Dr. Denison, and indeed you who 

1 Address on the occasion of the dedication of the 
Charles Denison Memorial Library and the inauguration 
of the Henry Sewall Lectureshia in Medicine. University 
of Coloradou School of ~ e n v e r ,~ e d i c i n i  and ~ o s ~ i t k l s ,  
May 28, 1937. 

never saw him, save in  the revealing portrait which 
hangs in  the library, recognize him as  a physician, as  
the type that all through the ages has been attracted 
to medicine. I n  his portrait one can see his extraordi- 
nary kindliness as  well as  the fact that his most out- 
standing characteristic was his objectivity. By tem- 
perament interested in people, he was the kind of man 
that the Germans have called a Menschefifrezcud. Be-
loved of his patients, he carried them through their 
illnesses. H e  was trained for  medicine in  a n  earlier 
day, 1867-1869, when observation of the patient was 
the main method for  the diagnosis of disease, yet he 
was quick to accept the advances of his time. H e  was 
inventive and repeatedly published articles on new 
tools of precision for  his work-a new stethoscope, a 
new spirometer. Skilled in the a r t  of medicine, yet 
he liked its science. His  most absorbing interest was 
in the therapeutic properties of light. Long before 
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hurried, for  the successful transfer depends on the 
maintenance of an alcohol concentration of about 95 
per cent. in and around the bag. Once inside, the top 
of the bag is drawn shut and the free ends of the 
thread are cut off near the knot. F o r  greater security 
the overhand knot may be continued into a square 
knot before cutting off the ends. There is little dan- 
ger of tearing the bag upon pulling it shut. 

The entire bag plus contents is now to be dehy-
drated, cleared, infiltrated, imbedded and sectioned, 
though it  is advisable to stain it  in alcoholic eosin to 
facilitate orientation. Since the thread can not be 
sectioned, the section plane must be a t  right angles to 
the longitudinal axis of the bag. Begin cutting tan- 
gentially to the deepest par t  of the bag and proceed 
toward the thread. 

I f  it is desirable to 'keep the protozoa concentrated 
in the bottom of the bag, a metal insect pin may be 
thrust through the free edges of the bag above the 
thread. With suitable wire supports a t  the ends of the 
pin, it may be kept in  a horizontal position with the 
bag hanging downward from i t  throughout the entire 
procedure, including imbedding. 

C. D. BEERS 
UNIVERSITY CAROLINAOF NORTH 

T H E  PRESERVATION O F  TETANUS TOXIN 
BY T H E  LYOPHILE PROCESS1 

TETANUStoxin (tetanospasmin), obtained by drying 
the ammonium sulfate precipitate from a filtered broth 
culture, must be preserved under rigorous precautions. 
Aqueous solutions and stock bottles of powder which 
a re  repeatedly opened deteriorate rapidly. An addi- 
tional difficulty is created by the actively hygroscopic 
behavior of the dried powder which causes errors in  
the weighing. MacConkey2 recommended the use of 
a stable solution prepared by dissolving toxin in equal 
parts of pure neutral glycerine and distilled water. 
Most investigators consider it essential to perform 
guinea pig titrations of their stock toxin with each 
successive experiment. A t  the National Institute of 
Health in  Washington, D. C., purified toxin, used as  
the basis for  standardizing therapeutic antiserums, is 
preserved within small .ampoules in  vacuo under the 
influence of pentaphosphoric acid in a cold dark 
place." The minimum lethal dose of this purified 
powdered material fo r  350 gram guinea pigs remains 
constantly a t  0.006 mgm. 

I n  a n  attempt to  avoid these difficulties, the Flos- 
dorf-Mudd lyophile technique4 has been applied to  the 
problem of tetanus toxin preservation. A known 

1 Aided by a grant from the Eli Lilly Fellowship Fund. 
2 A. T. MacConkey, Jour. Hyg., 22: 473-476, 1923-24. 
3 M. J. Rosenau and T. F. Anderson, Hygienic Lab. 

Bz~l l .No. 43, March, 1908. 
4 E. W. Flosdorf and S. Mudd, Jour. Immunol., 389-

425, November, 1935. 

quantity of standard toxin, obtained from the National 
Institute of Health, was dissolved in distilled water 
and distributed in aliquot portions into a large number 
of small rubber-stoppered glass ampoules. The solu- 
tions were immediately frozen in a bath of dry ice 
and methyl cellosolve a t  - 78' C., and then dried by 
high vacuum distillation from the frozen state. The 
containers were sealed individually under vacuum by 
heat fusion of the pyrex glass exhaust tubes, and 
stored away under ice refrigeration (8-10' C.). The 
powdery residue dissolved instantly when distilled 
water was reintroduced by syringe and needle through 
the rubber stopper, in contrast to the slow solubility 
of the original material. 

F o r  example, on one occasion a solution of standard 
government toxin, which had been obtained from the 
National Institute of Health, was distributed into 25 
lyophile ampoules in 10 cc quantities. The original 
solution had been prepared in such fashion that, after 
processing, 0.8 mgm was left in each ampoule as a dry 
residue. On repeated titrations the MLD of this 
material was regularly found to be 0.008 mgm. 

Five separate solutions of tetanus toxin have been 
processed by this technique. I n  each instance a slight 
inconstant diminution of the initial potency was ob-
served, although within each batch of ampoules there 
was a consistent uniformity of titer as measured by 
the MLD test on guinea pigs. These solutions were of 
various strengths depending on the nature of the 
experiments in  which they were to  be used. This 
lyophile toxin has proved itself most dependable in  
the course of several series of experiments on tetanus 
intoxication and treatment carried on over a three 
year period. No single batch was used for  longer than 
a one year period, however, since beginning deteriora- 
tion was detected after that time. 

I n  summary, therefore, the lyophile method of pre- 
serving tetanus toxin has been found a valuable and 
time-saving adjunct to experimental investigation. 

IRVINGJ. WOLXAN 
CHILDREN'SHOSPITALOF PHILADELPHIA 
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MUNICIPAL CIVIL SERVICE  
COMMISSION  

City of New York  
Applications will be received between October 19 

a n d  November 10 fo r  the  following positions: 

Assistant Director (Bureau of Laboratories) 
open to all qualified citizens of New York State 

Duties: To assist the  Director in  the  supervision of 
one of the divisions of the Bureau of Laboratories of 
the Health Department of New YorB City. 

Requirements: 1f.D. degree, or  a degree in bacteri- 
ology or slmilar satisfactory degree and five years sat- 
isfactory experience in a bacteriological laboratory of 
recognized standing. 

Preferred ages, 30 through 50. 
One vacancy a t  $4500 and  one additional vacancy a t  

$4500 expected after January 1. 

Assistant Director (Pneumonia 'Control) 
open to all qualified citizens of the  United States 
Duties: To  direct and  supervise all phases of Health 

Department work in collnection with the  serum ther- 
apy of pneumococcus pneumonia. 

Requirements: 1I.D. degree and  five years experi- 
ence in  connection with the  clinical and  laboratory
study of pneumonia and  considerable research work 
connected- with the serum therauv of uneumococcus.
pneumonia.  

Preferred ages, 30 through 45.  
One vacancy a t  $6000.  

Applications must  be made on forms furnished by 
the M u n i c i ~ a l  Civil Service Commission. T ~ P S P- .-.forms 
a n d  compl6tr information will be sent upon request, 
but  such request must be accompanied by a 9-inch 
self-addressed envelope with prepaid postage thereo; 
(3 cents). 

Qualified applicants will receive due notice of the 
date of examination, which will be held in  New YorB 
City. 

Requests fo r  application forms must  be received not  
la ter  than  November 7 a n d  the  application must  be 
Rled before 4 p. m., November 10, 1937. 

MUNICIPAL CIVIL SERVICE COMMISSION  
1400 Municipal Building  
Borough of Manhattan  

New York City  
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Rectangular MUS.EUM JARS 

LABLAMP A High Intensity Visible 
and Ultraviolet Monochromatic Light Source with Mer- 
cury Vapor Radiation . . . 

An Instrument of Features Found Only 
Extreme Versatility in the Lablamp 
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Both Visible and Ultraviolet 
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.405 p -546 p .62S p 1.014 p Harmful Ultraviolet Radiation 
Also Complete Ultraviolet-Visible from No Tilting to Start 

1800 to 11000 Angstroms. We csn sup- Operates on a-c. 
ply Alters for all of these. Line Voltage Selector 

Abridged Spectrophotometry Kigh Pressure (40 Atmospheres) 
Monochromatic Microscopy, both Visible More Efflcient 

and Ultraviolet Lamp Protected from Injury 
General Microscopy Operator Protected Completely from fL.di- 
Wavelength Standard for Calibration of ation and Lamp FaUure 

Spectrum Plates, etc. Stronger Construction-Longer Life 
Optical Bench Illumination More Versatile and Economical 
Optics Laboratory Modern Attrsotive Design 
As a Synchroscope for Determining the 

Speed of Rotating Objects 
Interferometry 
DiffraCtion Studies 
Catnlyais 
Irradiation 

Write for Bulletin 842-A 

OVER 100 SIZES IN STOCK 

NOW a jar of suitable size for almost any 

specimen. Our stock, comprising well over 

Sterilization of Liquids and Gasen 
As a Source of Bright Light for m y  Sort 

1 of Photography 
IMineral Detection m d  Analysis 
IRuorescence Studies 
Hidden Identiliestion Marlring 
Crime and Forgery Deteotlon 

100 standard and odd sizes, is  the largest in 

America. . A complete catalog listing shapes, 

sizes and prices will gladly be sent upon request. 
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