
Philippines. The damage resulting from the disease 
to both seedling and field plants caused great concern 
in  seoeral tobacco-growing areas. Spraying and 
needle puncture inoculations recently conducted in 
this laboratory have shown the culture to be pathogenic 
fo r  tobacco. On the basis of its disease-producing 
ability in  plants, this organism has been placed by 
systematists among the phytopathogenic bacteria. 

I n  the course of a serological study of the green 
fluorescent group of phptopathogenic bacteria, to 
~vhicllPFyto~~zonaspolycolor has been ascribed, it was 
found that this organism was extremely virulent when 
introduced into small laboratory animals. Rabbits, 
guinea pigs and mice were found to be susceptible. 
Intraperitoneal injections of 0.05 cc of a 24-hour 
broth culture proved fatal to mice in  12  hours, while 
0.25 cc killed 300 g guinea pigs in the same period of 
time. The intravenous injection of 0.2 cc of a bacil- 
lary suspension brought about the death of 2,000 g 
rabbits in 24 hours. Bacterial cells which had been 
washed free of metabolites mere found to be as lethal 
as were the broth cultures. I n  each case the organism 
was recovered in pure culture from the heart's blood, 
spleen, liver and lung. Intravenons injections into 
mice of 0.2 cc of the sterile filtrate of a broth culture 
failed to kill, whereas the same culture unfiltered mas 
fatal. Varying amounts of washed bacterial cells 
which had been lrilled by heating a t  55' C f o r  1hour 
failed i n  each instance to kill mice. Sterile filtrates of 

lysed suspensions of the organis111 (lysed by alternate 
freezing and thawing) were apparently toxic f o r  mice 
on intraperitoneal and intravenous injection but failed 
to cause the death of the animals. I t  was possible to  
isolate the organism from the blood stream in mod- 
erate quantities 5 or 6 hours before death, and in great 
numbers just previous to death. There seeins no 
doubt, therefore, that this organism multiplies within 
the animal ancl manifests itself in  a true bacteraemic 
fashion. That the organism is not particularly in-
vasive is evident from the fact  that very small doses 
were not fatal. Forced feeding of the organism pro- 
duced no ill effects. Fifteen other organisms o f  the 
green fluorescent group of plant pathogens failed to  
produce any of the results noted above. 

Although a co~nparative study has not yet been com- 
pleted, all available evidence points to the probability 
of this organism being Pseudomo~zns neruginosn 
(Schroeter) Migula. Whatever its true identity, the 
ability to nlultiply in both animal and plant tissues is  
remarkable. The fact that both animals and plants 
are susceptible to experimental infection makes this 
organism interesting from an evolutionary point of 
riew. 

R.P. ELROD 
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A SCALE F O R  GRAPHICALLY D E T E R M I N I N G  


T H E  S L O P E S  O F  DOSE-RESPONSE 

CURVES 


THE following device, which may hare been orer-
looked by other worlrers in the field of biological assay, 
has been found useful in  our laboratories fo r  the 
routine estimation of the slopes of such dose-response 
curves as may be transformed into straight lines. I t  
is based on the well-kno~-n fact that the slope is a 
tangent. As Fig. 1sholvs 

6 ='z--?l,=~tan 8 or tan O = b / R .
r2-El 

I n  these equations b is the slope, x2, y2 and x,, y, are 
the coordinates of any two points on the line, 0 is the 
indicated angle and R is the ratio of the length of one 
plotted unit of dose to the length of one plotted unit 
of response. The dose-response curve must be plotted 
in such a way as to give a straight line. This usually 
can be done for  the graded response type of data by 
plotting response against the log dose. And the curve 
f o r  the all-or-none type of data may be made straight 
by converting the response into probits by rneans of 
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00% IN LOGARITH~IS 
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tables clereloped by Bliss1 and then plotting the 
probits against the log dose. 

1C. I. Bliss, Quart. Jour. Pharm. and Pharmacol., 11: 
192, 1938. 
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9 s  a practical example, in  the graphic calculation 
of the results of routine biological assays of the all-OF- 
none type i t  mas found convenient to plot all such 
results on a graph in which each z or lop dose unit mas 
50 cm long and each y or probit unit was 5 cnl long. 
Therefore, R = 50,s= 10. F o r  making the scale a 
sinlple table like that below mas constructed. I n  the 

TABLE I 

Slope or b Blope/R or tar~8 B in degrees 

first colunln a series of consecutive slope figures, such 
as  one niay expect to encounter, mas rvrittcn down. 
The second coluinn, giving the values of the tan 6 was 
calculated by substituting the corresl)onding slope 
f i g ~ ~ r e sin the equation tan  6 = bl'lO. The values of 0 
mere then obtained iron1 a table of tangents, and for  
convenience the minates were oonl erted into decimal 
fractions of degrees by dividing by 60. To mark off 
the actual divisions on the scale, select a point as the 
angle zero on a piece of polar coordinate paper which 
is divided into 360 degrees, and Illark off each slope 
value at  the proper nunlber of degrees frorn zero, 
using the relationship betl'een the slope values and 
the corresponding angles as given in the first and 
last colun~ns of the table. F o r  example, a t  a distance 
of 16.7' from zero make a mark corresponding to the 
slope 3. 

This palticular scale may be used with any assay 
providing that on the graph, each li: unit (log dose) is 
10 times as long as each y unit (cc, gni, probit, etc.). 
F o r  any graph in ~vhich R is not 1 0  the size of the 
scale divisions will be different. 

To use this protractor-like scale, place the center of 
the circle of which the slope scale is a n  arc a t  the 
intersection of the dose-response curve with the 3: axis 
and let the zero of the scale also fall  on the x axis. 
The slope may be read directly froln the slope scale 
a t  the point a t  which i t  is intersected by the straight- 
line close-response curve. I n  the figure, the scale 
shows that the slope is 10. 

A conlplete graphic treatnlent of the Bliss1 nlethod 

for the all-or-none of data be pub-
lished in the near future. 
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MODIFIED HYDRAULIC M E T H O D  F O R  
REMOVING PLUNGERS FROM 

"FROZEN" SYRINGES 

A XETHOD similar to the one described recentlv by 
&IcCoord in SCIENCE,volulne 91, page 170, has been 
used by ns for  sereral >ears to reilzove tlie plungers of 
"frozen" sj-ringes. An additional sim1)le device which 
we use inakes the method inore conlenient and fool- 
p ~ o o f .  TTe realize that this mociification nlay already 
be familiar to sollie, but feel that since the problem 
is such a colnmon one in clinical labor:itories, any 
additional impro\~emrnt is worthy of publicity. 

The dra~ving (Fig.  1 )  il1ustr:ites the method. The 

Tuberculin
Frozen syrinQe syrinqe (1ml.1 

clevice referred to consists of a n~unber  22 (one i n k )  
>-ale hypoder~ilic needle telescop~d into a number 19 
(one and one-half inch) Pa le  hypodermic needle so as 
to make a tight connection. Other tight-fitting coin- 
binations of needles may be used and, if desirrd, the 
connection mag be soldered, although rTe have not 
found this necessary. By attaching one end of the 
device lo  the "frozen" syringe and the other to a 
tuberculin syringe filled wit11 water, enough hydraulic 
pressure can lse developed by exerting force on the 
plunger of the tuberculin syringe to free the barrel. 
The deqired result is almost al~vays attained. The 
device can be lnacle in a few minutes and can be kept 
on hand for  future use which, In our experience, is  
frequent. 
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