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On the Particulate Size of Bacteriophage. 

D. M. HETLElR AND J. BRONFENBRSNNER. 

From the Department of Bacteriology, Wmhington Un~iversity Medical School. 

All existing evidence seems to indicate that the active agent re- 
sponsible for transmissible lysis of bacteria is distributed in the 
medium as  if it were particulate.' Several authors are inclined to 
consider these particles as  autonomous units of an organized proto- 
plasm. 

In this connection it is of interest to measure and in other ways 
to identify these particles as  such. Several attempts have been made 
to measure them. In most instances, these particles were', '9 '* ' 
forced through membranes of presnmably known porosity. Because 
of the limited value of this method, von lingerer' tried to arrive at 
more reliable figures by the nephelometric method, and Bechold' 
used an ingenious gold cast method. While the figures obtained by 
these various procedures are not identical, they are sufficiently close 
to indicate, at least, that in all cases authors were dealing with par- 
ticles of approximately the same order of magnitude. 

A recent paper of Northrop and Anson' offers means to inquire 
into this question by the use of a different technique. By a suitable 
modification of the classical procedure for establishing diffusion 
 rate^,^ they have proposed a comparatively simple method for ob- 
taining the diffusion constants of complex biological substances. 
The size of the particles in solution can be calculated from these 
diffusion constants by the use of Einstein's equation." 

Following the procedure as  used by them* for carbon monoxide 
hemoglobin, we have obtained the following results for B. coli bac- 
teriophage : 
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TABLE I. 

Diffusion cell 

No. 1 
” 1 
9 9  2 
” 2 
” 3 
” 3 

Cell constant 
( K )  as deter- 
mined with 
0.1 N HCl 

.1975 

.1975 

.1975 

.1975 

.1975 

.1975 

Time in days 

,0208 
.0208 
.0208 
.0208 
.0208 
.0208 

Phage diffused 
as cc. of origi- 

nal filtrate 

.00188 

.00188 

.000406 

.000406 

.00133 

.0015 

D. for phage 
in cm.z/daya 

.0178 

.0178 

.ON2 

.0392 

.om2 

.0205 

Using this average value of D = (.0188) in the Einstein equa- 
tion,” the radius of an average size particle of phage is calculated 
as having approximately the value of 6.1 X lo-’ cm. (or 6 w). Of 
course, one has still to determine whether such particles represent the 
units of bacteriophage or  serve merely as carriers for a more highly 
dispersed agent. 
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Differentiation Between Types of Fibers in Certain Components of 

Involuntary Nervous System. 

PETER HEINBECKER AND GEQRGE H. BISHOP. 

From the Departments of Surgery aitd Physiology, Washingtoir Uniaersity School 
of Medicine. 

Criteria discussed in a previous report’ have k e n  eiiiplcyed to dis- 
tinguish between 3 different types of fillers \vliich occur together i.1 
nerves of the involuntary nervous system. C‘clnipai-ative iiicasurc- 
ments of threshold’ have also been estended to these fibers. The 
cervical sympathetic trunk of one variety of turtle serves as a typical 
nerve containing such axons, recognizable by 3 groups of waves in 
their conducted action potential record on the oscillograph. These 
groups will1 be designated as  the A, B, and C groups. 

A second type of turtle has only 2 groups of waves in the cervical 
sympathetic nerve trunk, the second and third. Sections of the first 
type of nerve* show scattered, larger, and for the most part thinly 

11 Bronfenbrenner, J., see pages 527-529 in the “Newer Knowledge of Bacter- 
iology and Immunology,” Jordan and Fa&, University of Chicago Press, 1928. 
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*We are indebted to JIr. William Nasek of the Department of Cytology for 
1928, xxVi, 241. 

making sections of these nerves. 




