
SCIENCE [N. S.VOL.XXXIX. NO. 1013 

"Effect of Glass Walls on Thermionic Cur-
rents," by Saul Dushnan. 

"A New Design of Fliclier Photometer f o r  Lab- 
oratory Colored-light Photonletry," by II. E. Ives 
and E .  J. Brady. 

' (No te  on the Pl~ysiological Effect of the Cur- 
rent, " by F. J .  Rogers. 

( 'Examples of the Precision A ttainahle in De- 
terminations of Thernial Expansivity," by Arthur 
W. Gray. 

Dioptric Formulze fo r  Combined Cyliildrical 
Lenses a t  Obliclue Axes," by  Cllarles Shcard. (By 
title.) 

"The Testing of Potentiometers," by Frank 
Wenner and Ernest Weibel. 

"An Absorbing Solution for Eliminating Color 
Differences in Photometry," by 11. E.  Ives and E. 
F. Iiingsbury. 

"Photographs of Retrograde Rays, ( a )  from 
the  Cold Cathode, (71) from the Hot Lime Cath- 
ode," by 0. H. Smith. 

A. 	 D. COLE, 
Secretary 

TI IE  SOCIETY O F  AHERICAN B A C T E B I O E  
OGISTS 

IT 
TEIURSDAY, JANUARY 1,1914 

Systeqnatic Bacteriology 

JforphoCogy of 13ie Bacteria (Pibro  and Spirillzcm), 
An Early Research: JOSEPH JR.LEIDY, 
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The 	Cla.ss$cation Card and the Type or Study 
which i t  Merits: H. A. HAILDING. 
The classification card has not appealed to  tho 

pathologists, because they could test unknown cul- 
tures lnore quickly on ani~nals, nor to  water bac-
teriologists because their attention has been 
focused upon B. coli and special media, but i t  has 
been very valuable to students of bacterial ecology. 
Tho card is jnstly criticized because the observa- 
tions of bacterial cultures are not always accurately 
recorded by i t  and because the present group num- 
ber is  unwieldy and of nndetermined value as  a 
basis for  classification. One of the most urgent de- 
mands of bacteriology to-day is the careft11 testing 
out of varions suggestions loolring toward an  im-
proved technique. Dr. 1%.J. Conn has suggested 
that the ease of handling the group number can be  
increased by pointing it off into periods of about 
tlrree figures each. The significance of such 
periods would be increased if each was devoted t o  
a class of reactions such as  morpholo,yr, fermen-

tation, nitrogen relations and enxyms. The reac- 
tions should be selected fo r  this group number 
after careful study of them accuracy and utility, 
and pending the results of this study the card of 
1907 should be  retained practically uncllanged. 

Constancy in  the Fermentative Activity of Strepto- 
cocci: JEAN BROADHURST. 
Attempts to corlelate the fermentative results of 

different workers jn saccharoso mannit and other 
Gordon rrledia have led to a series of experiments 
dealing with the different conditions characterizing 
the technique in different laboratories. Differences, 
such as  acidity, presence or absenee of sugars, sub- 
jection to  raw and variously heated milks, were 
tried out without finding any definite results on 
the later Gordon reactions. Slight and brief in-
creases i n  tem1)erature (above 37') depressed fer- 
mentative activity decidedly. Much more marked 
(as  previously reported) mere the contrasts resnlt- 
ing from the use of meat extract and of meat Gor- 
don media. These effects are evidently not neces- 
sarily lasting. Permanent changes were effected 
by a s tay  in the alimentary canal (e. (I., a gain in  
lactose in dogs fed on streptococci-free milk). Cul-
tures kept for 1to 4 montlrs on meat agar (10-day 
transfers) shoved a gain jn the amount of fermen- 
tative activity (the amount of acid), many strains 
show also a gain in the number of substances for.  
mented; less often a loss oecurred in the number of 
substances fermented. Studies carried on with in- 
dividual animals for  v a ~ y i n g  periods (2-10 mo.) 
shorred unexpectedly vide ranges in tho physiolog- 
ical types of month and fecal streptococci, affecting 
probably the diagnostic value of fermentative re- 
actions. These, and other phases of the ~ o r k  re-
ported upon, seem to  warrani, the following con- 
clusions: ( I )  Constancy may be  claimed for strep- 
tococci under identical or duplicate conditions. 
( 2 )  Constancy in these fermentative responses is 
also characterjstic of a large perreutage of strains, 
under varying or varied conditions. Age, a stay in 
the alimentary canal, and meat extract, have more 
effect on such results than any of the (19) varied 
conditions tried. 

The Xc.lation of Eubitr~1and Physiological Char-
acters in the Bfreptocoeci: L. A. ROGERSAND 

ARNO~ADDAELBERG. 
It is reasonable to asstune that true species in 

the bacteria will be found associated mith a clefi-
nite habitat as i t  is mith the higher plants and 
anmals.  Studies ne re  niade of the physiological 
characters of 51 cultures from infected ndders; 
114 cultures from bovine feces; 31 cultures from 
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the mouths of cows and 42 cultures from milk ob- 
tained by selecting cultures showing chains i n  
lactose bile a t  37". The morphology varied under 
different conditions but the udder cultures showed 
the niost uniform and consistent chain formation. 
The cultures from the several sources differed in 
the amount of acid formed in dextrose broth, those 
from the mouth giving the highest acidity and 
those from the udder the lowest. The milk cul-
tures were slightly higher than those from tho 
udder. The udder cultures would be divided into 
t ~ v o  distinct groups, one of which fermented dex- 
trose, saccharose and lactose artd occasionally man- 
nite and agreed with the published descriptions of 
strep. pyogenes. The second group frequently 
liquefied gelatin and in addition to  dextrose, 
saccharose and lactose, usually fermented the alco- 
hols mannite and glycerine. The cultures from 
feces were particularly uniform in their reactions, 
fermenting dextrose, saccharose, lactose and raffi- 
nose and frequently the polysaccharides starch and 
inulin, but failing to ferment the alcohols or 
liquefy gelatin. The cultures from the  mouth dif- 
fered from those from the udder in the higher 
percentages of raffinose, inulin and mannite fer-  
menters and in less action on glycerine and gela- 
tin. They are  sharply differentiated from the 
feces organisms in  their general failure to  fer-
ment starch and in the much higher percentage of 
mannite fermenters. Two of the milk cultures evi- 
dently belong with the feces group. All others 
may be placed in one of the two udder groups. 

The Si.q?aificant Characters of the Colon Group Iso-
lated from Cow Fmes: L. A. ROGERS, WM. M. 
CLARKAND ALICEC. EVANS. 
Previous work on a collection of the colon type 

from milk demonstrated that  the gas ratio and 
volume are constant under uniform conditions; 
that, on the basis of the gas ratio and volume, the 
cultures may be divided into two distinct groups 
and that  the correlation of the fermentative abil- 
i ty  with the  gas ratio makes this distinction 
sharply defined. 

This paper records the results of a similar study 
on 150 cultures isolated from bovine feces. None 
of these cultures liquefied gelatin and all but one 
found indol from tryptophane. By the use of a 
siniple medium and exact methods of analysis i t  
was found that  in 149 cultures the CO,:H, ratio 
varied from 0.98 to 1.20 only. One culture only 
gave a ratio identifying it with the high ratio 
gronp which made up 48 per cent. of the milk 
series. The 149 law ratio (0.98-1.20) cultures 

were readily divided into two groups, one of vhich 
fermented dextrose, saccharose, lactose, raffinose, 
maunite, glycerine and dulcite, but almost invari- 
ably failed to ferment starch, inulin and adonite, 
while the seeond group ferments dextrose, lactose, 
mannite and glyeerine, occasionally ferment8 
adonite and dnlcite and fails to ferment saccha-
rose, raEnose, starch and inulin. 

These groups agree almost perfectly with two 
groups which may be  formed from the low-ratio 
cultures isolated from milk. Special methods 
failed to give evidence, with the exception of the 
single culture mentioned, of the presence in bovine 
feces of the high ratio group which made up about 
one half of the milk collection. 

Studies on the Classification of the Colon Group: 
I. J. KLIGLER. 
Eighty organisms generally classed under the 

colon group were subjected to  a series of fermen- 
tative and other tests with a view of determining 
their natural grouping a s  based on biometric 
principles. The following tests were: employed: 
(1)  Mwphology, Gram. (2) Ferinentation of dex- 
trose, lactose, saccharose, raffinose, glycerine, maJ1- 
nite, dulcite, salicin and inulin. (3)  Coagulation 
of milk. (4) Liquefaction of gelatin. (5) Pro-
duction of indol. (6) Reduction of nitrates. ( 7 )  
V. & P. reaction. Fifty-seven of the strains fell  
into the lactose fermenting division; twenty did 
not ferment lactose but fermented dextrose; three 
failed to ferment. 

Acid production as determined by t i trat ing ali- 
quot portions of the broth with phenolphthalein 
as  an indicator was found to be a more constant 
and a more reliable differential test than gas pro- 
duction, a s  ordinarily determined. The degree of 
initial acidity had no appreciable effect on the 
final acidity, which was quite constant, reaching 
its maximum on about the  fourth day. Tho fifty- 
seven lactose fermenters attacked mannite, gly-
cerine, saccharose, salicin raffinose, dulcite and 
inulin in the order named. Mannite, raffinose and 
inulin were found to  be  of minor or doubtful 
classificatory importance. Saccharose divides the 
lactose group into two distinct subgroups. 

On subdividing the saccharose groups on the 
basis of auleite and salicin fermentation respect- 
ively, it was found tha t  the saccharose-salicin 
groups gave better correlations with indol produc- 
tion, V. & P. reaction and gelatin liquefaction, than 
did tho saccharose-dulcite groups. 

The saccharose positive, salicin positive group 
corresponds to B. aerogenes. 



SCPE 

The saccharose pos~tive, salicin negative group 
corresponds to B, com?nnnior. 

The saccllarose negat~ve salicin positive group 
corresponds to B. commu?1ts. 

The saccharose negative saliein negative group 
corresponds to B. a c t d ~Eactici. 

Glycerine n as found to be of value in separating 
the cloaca forms from the aerogencs bacilli, 78 per 
cent. of the saccharose positive, salicin positive, 
glycerine negative strains being l~quefiers. 

'It muit bo kept i n  mind, of course, that  this 
classification mas obtained with a relatively small 
number of organisms and can a t  best be considered 
only tentative. The results are, however, suffi-
ciently interesting to merit further investigation, 
e?pecially on the part  of those interested in the  
bacteriology of mater. Of the dextrose positive 
lactose negative forms five liquefied gelatine and 
fermented dextrosc and saccliarose but  failed to  
fernlent any of the other sugars, with the excep- 
tion of glycerine, ~vhich was fermented by two of 
the organisms. Of the other tests, all were nega- 
tive with the exception of indol, which was nega- 
tive for the two glycerine positive organisms and 
poritive fo r  tlie glycerine negative. For  the pres- 
ent all t l ~ e  five may be grouped under tho name B. 
c?tlgnris. The sixty two members of the colon 
gronp discussed may, therefore, be  said to  fall  into 
six main species ar follows: 

No. of Or' 
Species Bpecitic Texts gnllistns 
B. cona-

w ~ u r ~ 6 o ~  12.
dex. +, lac. +, sac, +, ~211.--, 
B. com-

mzuris . .dex. +, lac. +, sac, -, sal. +, 11. 

B.  aero-

genes . .dex. +, lac. +, %LC, +, sal. +, I D .  

B. acidi 
lactici . .&ex. +, lac. +, sac, -, sal. -, 6. 
B. clo-
aca: ... .clex. +, lac. +, sac, +, sal. +,glyc. --,9. 
B. cub-
garis . ..dex. +, lac. -, sac,+, gel. +, 5. 

il Biocke?nical SturZg of Profctns with Reference 
to  t71c Bellaoior of Bacteria tozuards Pu re  Ani- 
nzrrl and T~gc tnb le  P~otc ins :  JOEI, A. SPERRY, 
2n. 
Solutions of unehangecl egg albumin, seium al- 

bcmin and edestin mere c:~reCully prepared. To 
tlicse solutions sodium chloride, sodium snlphate, 
calcium chloride and potassium phosphate wore 
added. Tlie composition of these solutions a35 

thcn of such a character that the bacteria were 
ohllged to break down the protein moleculc in 
order to obtain the necessary nitrogen to synthesize 
their food in the presence of the inorganic salts. 
Thr  tmo most important factors in this invcstiga- 
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tion are: first, that, the protein used is really a 
nornixl or unchangea protein, and second, that 
there must be nothing ill the final solution from 
which the organism might obtain the necessary 
n~trogen, except the native protein. The organ- 
islus used in this investigation were R. subtzlis, B. 
prodigtosus, R. anl hracis, B. protez~s vulgaris (two 
different strains), 3'.proleus tnirahrlk, B. coln, B. 
lyphi, B. pyocytrtctus, Rncillzcs "Z," a proteus-like 
organism isolated f r o n ~  the feces of ~ l i i t e  rats fed  
on cxperimcntal protein diets, and the anae1obr8, 
B. plitrificzts, B. anthrc~cis sy?nptomatici, and B. 
edcmatis nealigni. 

Test tubes containing abont 10 c.c. of the pro- 
.tein solutions were inoculated from 24-hour slant 
xgar cultures. Tn making the inoculations every 
precantion was observed to avoid transferring any 
of the nledilirr~ to the tubes containing the protein 
solntions. Plates mere poured immediately after 
ino?ulation, and a t  intervals of 24, 48, 96 hours, 
and one r eek ;  in a few instances ten days and two 
necks. Tlie amount of the inocuiated material used 
in the plates n a s  0.6 c.c. of a 1:10,000 dilution. 
The plates were incubated a t  suitable tempera-
tures and the number of colonies counted 24 to 48 
llours later. The period of time during which the 
organisms survived after being planted in  the pro- 
tein solutions, as  shown by the examination of the 
plates, varied from 48 hours to 10 days. None of 
the inoculated material gave any visible evidenco 
of decomposition or even putrefaction. Flasks 
containing 25 c.c. of the different protein solu-
tions were inoculated wit11 variouq organisms 
and incubated a t  tlie optimuni temperature 
for  the organism undcr ohhervation, for n period 
of two weeks. At  the end of this time tests n-ere 
m:cdc to dctermine the qnantity of coagulahlo 
protein. The amount of coagulable protein in the 
inoculated flasks and the control flasks remained 
the same, shonring clearly tha t  there was no ap-
preciable loss of protein. 

A Study of the Bacteria Coucern~d in the Prozuuc- 
tion of the Charncteristcc FTocor in Cheese of 
the Chcdcllir Type: ALJ(T C. EVANS AND E. G. 
1r4s1'1h'os. 
~l the flora of andcomparative study of raw-

pasteurized-milk cheese of the Cheddar type has 
been made, p i th  reference, particularly, to the 
prod~lction of rilaracteristic fla\-ors. The r a v -
m1lB cheese flora was found to cons~st of the fol- 
lowing four groups of cheese organisms : Bact. 
Z(rctis acidi, Bart. cr~sci. Streptococci and hli-
crococci. Se-ceral var~i,tles of each group occnr in 
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the cheese, according to the classification as de-
termined by the  fermentation in broth containing 
earlbohydrates or related substances. The flora of 
pasteurized-milk cheese is shonn to depend upon 
the organisms introduced in  the starter, with the 
exception of the Baot. casei group, which develops 
slowly and is concerned with the production of 
the biting flavor i n  mature cheese. 

Many experimental pasteurized-milk cheeses 
were made with starters consisting of the organ- 
isms isolated f rom normal raw-milk cheese, either 
in pure culture or in varying combinations. The 
results of these experiments showed tha t  pro-
nounced differences i n  the flavor could be  brought 
about by  varying the cultures in the starter. Cer-
tain conlbinations in the starter resulted in an  im- 
provement of the flavor. 

Technic 
The  App1icatio.r~ of Practtcal Records t o  the Xain-  

tenance of Stock Bacierial Cultures: L. T. 
CLARK AND W. L. DODD. (By invitation.) 
The scope of a bacterial culture bureau has been 

gradually broadened, as  new organism9 have been 
isolated requiring additional tests to differentiate 
between old and new species. To assist in their 
classification a practical system of records is  a 
necessity and to this end the writers submit a 
method which has had three p a r s '  application. 
Essentially i t  consists of a double system of 
records: one, a card index, consisting of classifi-
cation charts ~ h i c h  provide for the morphological, 
cultural and biochenlical characteristies as  well as  
space for  the name, age, source and number of the 
organisms in question. The auxiliary system is a 
book record of the cultures in numerical rotation. 

To  avoid confusion resulting from maintaining 
cultures on the  shelves in numerical sequence, an  
arrangement in groups according to biochemical, 
morphological and cultural characteristics has 
been found convenient. Protection from light 
and dust is provided by means of the black boxes 
described by Novy. The variable requirements of 
organisms malre it necessary to transplant them a t  
intervals ranging from three weoks to a week o r  
less. Growth of stock anaorobes is cstablisiicd iu 
a volume of pure hydrogen gas. Most pathogenic 
types may be  grown for  the fixst twenty-four 
hours a t  incubator temperature, after which they 
are  easily maintained a t  ordinary room tempera-
ture. Saprophytic cultures are  kept continuously 
a t  room temperature. A dup1ic:ite set of cultures 
is maintained a t  a low temperature. 

The folloning advantages may be  claimed for  

the system as  outlined: The history of the culture 
forms a par t  of the record and is  readily avail- 
able; the cultures are easily handled and trans-
planted; any one of the organisms may be easily 
and quickly located by i ts  number, name or by  
some predominant biologic characteristic. 

The arrangement in groups, of cultures of simi- 
lar  characteristics, facilitates a further and more 
coruplete classification. This leads to  the detec- 
tion of variations between strains of the same 
species. 

A Study of the "Tellurite Reaction" with the 
Colon-typhoid Group and other Orgaqaisms: 
LEWISDAVIS. 
The writer has investigated the reaction of po- 

tassium tellurite with the more iniportant mem-
bers of the colon-typhoid group and allied organ- 
isms, with the view of determining: 

(a)  Differences in antiseptic action on the va- 
rious members of the group; ( b )  variations in the 
macroscopical appearance, character and velocity 
of the "tellurite reaction " under optimum con-
ditions; ( c )  the influence of treatment with tel- 
lurite on the biochemical activities of the  organ- 
ism. 

The bacteria studied included the following, ar-  
ranged in the order of their resistance to the anti- 
septic action of potassium tellurite: B. capsulatus 
macosus, B. capsulatzcs, B .  coli communis, BacB. 
( lactis)  aerogenes, 13. cloaca?, B .  proteus vulgaris, 
B. paratyphosu~. "B," B .  of szuine plague, B .  
enteritidis, B .  typhost~s, B .  paraiyphosus "A," B. 
paraoolon, B. acid; lactici, B .  cholera suis, B ,  
rhinoscleromatis, B. pneunwn i~ ,  Bact. dysenteria: 
(Sh iga ) ,  B. icteroides, Bact. dysentertce (Flexner) 
and B.  z q f i i .  The variations in resistance to pro- 
tassium tellurite, as well a s  in the appearance of 
their reaction with this salt, are considered SUE-
cient to suggest the  use of the  tellurite for  dif- 
ferential diagnosis ~ i t h i u  the colon-typhoid 
group. 

The intensity of bacterial action on potassium 
tellurite vias found to  depend upon the individual 
resistance of the bacterium and the concentration 
of the salt present. The velocity of reduction of 
the tellurlte is  considered to be a specific funciion 
of an organism apart  from its registance to anti- 
septic action. Most of the types studied showed 
a reaction within thirty niinutes. With the colon 
bacillus the reaction was almost instantaneous. 
Comparison was made of the action of "tel-
lulited" -nd normal bacteria with dextrose, lac- 
tose and saccharose bouillons, respectively, as nell 
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as litmus milk. Trcatmenk mjth potassium 
tellurite was found to have practically no influ-
ence on the biochemical reactions of an organism. 

An Improved Ttc~hxiqzie for  Performing the 
Cirzrbcr Widnl Test for  Typlloid Fevrr:  I?. &I. 
M EADER, N D. 
The nwtbod hcrewith described is not new in ~ t s  

elements, but the con~~l~ination is one nhich I have 
not rioticed i r ~  other lnboratolies that I have 1%- 
ited or in the l i teratu~e.  TYe have been using the 
method in the city lal~oratory of Syracuse for  
three months now n i th  cons~derable fiatisfaction. 
A (leerription of the method is herrnith offeren. 

Apparatus.-There are used the Eolloming ma-
terials: Ist, a vial with straight sidfi, 2 cm long 
and having a 0.5 em. lumen. The cork stopper 
has fined into the inner sl~rfaee a lance. ( A )  213, 
a standard mire loop made from a No. 25 U. 8. 
gauge platinum wire, the lumen of which is 2 mm. 
in diameter. ( X )  3d, a capillary pipette with per- 
forated nipple, graduated in two places to de-
liver the equivalent of 3 and 4 standard loopfuls 
of serum. (C) 4th, a mixture tray having a 
dozen or more cells such as  is used by artist=, for 
mixing paints. (D) 5th, a hanging drop slide. 
( E )  (ith, cover slips. ( F )  7th, alboline oil. 8th, 
sterile salt solution, Sth, a 24-hour bouillon eul-
ture of B. typkos~s .  

Proceclwe.-Prepare a control by  placing a 
loopful of salt solution upon a covevslip. Then 
mix with it a loopful of the culture of B. typhosus. 
Place a r ing of alboline oil around the depression 
in the cover glass. Invert the coverslip over the 
depression in the slide so that  the center of the 
drop comes over the riliilille of the depression. 
Examine under the microscope to see that  the cul- 
ture  i s  active and that  the organisms are sufB-
ciently numerous. Tf  the preparation is satisfac- 
tory, the time is noted and i t  i.j set aside for  one 
hour. 

Given a sample of blood in vial A. I f  the vial 
is about one fourth full  of blood, and is then cen- 
trifugalized, there will be  a satisfactory amount 
of serum present. With the graduated pipette 
measure 4 loopfuls of salt solntion into one of the 
cells of the mixing tray. Then measure 3 loopfuls 
of salt solution into another cell of the mixing 
tray. With the standard loop take one loopful of 
the serum and mix i t  with the salt  solution first 
measured out. This niakes the dilution of serum 
1-5. Transfer a l o o p f ~ l  of this mixture to the 
second solution measured out. This rnakes a dilu-
tion of 1-20. Transfer a loopful of this mixture 

to  a coverslip. Add to i t  a loopful of the culture 
of Bacillus typhoszcs. This makes a dilution of 
1-40. Prepare a hanging-drop slide as above with 
oil. Invert the coverslip over tho depression and 
examine under microscope. Wote the  time anit 
examine one hour later for  agglatiuation. 

The particular point of value in this technique 
is the nse of the capillary pipette. Since there is 
a perforation in the nipple, the salt solution v~i l l  
rise to the graduations by capillary folce, so tha t  
an  exact amount of dilucnt can be easily and ac-
curately obtained. The liqnid can be  pushed out 
into the cell of the diluting t ray  by covering the 
perforation n i th  the finger and compressing the 
bulb. Since the viscosity of serum is greater than 
that of salt solution, the rol~ime of a loopful of 
serum pi l l  be q e a t r r  tlian the loopful of salt so-
ution. So that  in calibrating the pipette 3 and 4 
loopfuls of serum should be used instead of salt 
solution in order that in practise the volumes of 
diluent and serum will be  comparable. The 
method corninends itself for its simplic~ty, mapid- 
i ty of operation and precision in measure~nent. 

A S?/nthetic Meditun~unt for  the Deternaincrtion of 
Colon Bacilli in Ice  Creu~n,: X. HENRYAYERS 
nNn WILLTAMT. JOHNSON,JR. 
I n  a stoily of the bacteria in ice cream we have 

endeavored to prrpare a synthetic medium for the 
detection of colon bacilli. During the experiments 
53 diderent combinations Rere tried. The most 
satisfactory medium was made as  follol~s:  Agar, 
1.5 per cent.; asparagin, 0.3 per cent.; sodiuin di- 
basic phosphate, 0.1 per cent.; lactose, 1.0 per 
cent., and 2 per cent. of a saturated solution of 
litmus. The majority of the bacteria in ice cream 
did not grow on this medium, while colon bacilli 
showed quite characteristic acid colonies which 
with a little practise could be readily detected. 
The colon count on litmus lactose asparagin agar 
was compared with the estimated number from 
lactose bile tubes in 43 samples of ice cream. I n  
41 of the 43 samples the number determined on 
the plates was higher than the estimated number 
from tho bile tubes. 

Suspected colon colonies on tho asparagin platm 
front 19  samples were picked off and inoculated 
into lactose broth fermentation tubes. From ten 
plates all the suspected colonies, or 100 per cent., 
proved to  be  gas formers. Among the other nine 
plates the percentages ranged from 87.77 per cent. 
to  98.01 per cent. This shows tha t  i t  is  possible 
to  detect quite accurately any colonies of gas-
forming bacteria on litmu8 lactose asparagin agar. 
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A comparison of this medium with Endo medium 
hliowed that the colon count on asparagin agar was 
much lower than tha t  on the other medium. We 
found, however, that  in some cases a t  least i t  was 
impossible to consider all  typical colonies on Endo 
plates as  colon bacilli. Certain strains of B. ooli 
failed t o  give typicd  colonies on Endo plates and 
acid and peptonizing bacteria gave reactions sim- 
ilar to some of the colon strains. 

Ih is evident tha t  we hnve no entirely satisfac- 
tory method for  the determination of colon bacilli, 
but i t  is believed tha t  the use of synthetic media 
may be developed to a point where i t  will be  su- 
perior to  other methods. 

A Satisfactory Platinum Needle:  L. A. ROGERS. 
The tendency of platinum needles set in glass 

handles to break when they a r e  flamed, is a source 
of annoyance. A needle which will avoid thie 
trouble may be  made by fusing the platinum mire 
into a copper pire. This may be  done by twisting 
a bit of small wire about the platinum wire and 
holding in the flame of a blast lamp until i t  forms 
a ball a t  the end of the wire. The copper ball and 
the end of a copper wire of the proper size are  held 
together in the flame until they fuse. The rough 
joint obtained may be  hammered or filed to ap-
proximately the diameter of the copper wire, which 
should be large enough to insure rigidity. The 
wire may be mounted in a capillary tube or in an  
ordinary glass tube with plaster of Paris. The 
needle may be thoroughly flamed without danger 
of breaking. 
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On the Value of a N e w  Skin Test for  Diagnosis of 
Tuberculosis: DR. J .  BRONPENBBENNER. 
I n  the work reported to this society last year by  

Dr. Manwaring and myself1 and subsequently con- 
tinued and published in the Journal of Experimen-
tal Madicine,z i t  was shown that  tuberculous 
guinea-pigs acquire the power of reducing the num- 
ber of tubercle bacilli injected into their peritoneal 
cavity; tha t  certain fixed cells of the  peritoneal 
cavity were apparently responsible fo r  this phe- 
nomenon, as even removed from the body of the 
guinea-pig the isolated peritoneal tissues of tuber- 
culosis animals had the power of reducing the num- 
ber of tubercle bacilli placed in contact with them; 
that, however, a s  f a r  a s  our experiments went the 

1 Centrbl. f. Baot. Bef., Bd. 59, No. 12, p. 371. 
2 Jour. of Exp. Med., 1913, Vo1. XVIII., No. 6, 

p. 601. 

intraperitoneal destruction of tubercle bacilli in 
tuberculous animals mas not caused by circulating 
anftibody. It was thought, honrever, worth while to  
investigate what changes the blood of these guinea- 
pigs underwent i n  the conditions of the experi-
ment, as i t  seemed improbable tha t  the cells of the  
peritoneal cavity could have acqnired immune 
prope~ties without these being present in the 
1,lood. A series of experiments was undertaken t o  
test eomplenient deviation on the blood of tuber-
culous animals, but the results obtained varied 
with the different,straine of tubercle bacillus used 
as a.ntigen. I n  general, however, experiments 
showed: that the blood of guinea-pigs often con-
tains specific antibody against tuberculous antigen, 
IIaving established this faot, a n  attempt was made 
to see if this antibody is of the nature of a bac-
teriolysin. The series of experiments were per-
formed both in vitro and i n  vivo. I n  the course 
of this last series of experiments a very interesting 
phenomenon was nosticed, namely: tha t  i f  a normal 
guinea-pig was: injected intraperitoneally with a 
mixture of the serum of a tuberculous guinea-pig 
with the peritoneal exudate resulting from the injec- 
tion of a small amount (10,000) of tubercle bacilli 
in the peritoneal cavity of another highly immunized 
guinea-pig, often a local reaction would result on 
the spot of inoculation,'followed by a rise of tem- 
perature. This local reaction was especially pro- 
nounced in the cases where the peritoneal wall was 
punctured several times fo r  the purpose of remov-
ing a sample of the exudate, and in this way prob- 
ably a part  of the mixture mas introduced from 
within the peritoneal cavity under the skin of the  
animal. I n  analyzing this phenomenon it was 
found tha t  the peritoneal exudate employed in  
these experiments conld be conveniently replaced 
t iy  a crude tt~berctilin as  prepared by the Board of 
Ilealth of New York, but not very well by a sus-
pension of washed tubercle bacilli. The non-
washed (possibly partly autolyzed) suspension of 
tubercle bacilli, especially if not freshly prepared, 
could also be  used successfully. Since then, a num-
ber of tests were performed in which guinea-pig 
serum was replaced by the serum of tuberculous 
patients, and i t  was found tha t  the reaction, al- 
though not very constant, is  of a prognostic value 
in tuberculosis. 

While the work is  shill i n  progress, the experi- 
ments performed up to date seem to show that the 
complement is an important factor in the phe-
nomenon, inasmuch as  heated sera failed to  give 
this reaction, yet if activated by the addition of a. . 
complement and left  at room temperature for  a 



short time, they conld be reactivated. Whether 
the reaction is clue to the liberation of an  anaphi- 
latoxin from the mixture of the serum containing 
the toxogenin and complement mith the antlgen of 
the tuberculin, is a question to be decided in the 
experiments %hick are  to follow. A t  present I 
nish to c:tll attention to thns phenoinenon as a pos- 
s ~ b l e  method for the diagnosis of t11berculosis a t  
least in cases where the condition is not too f a r  
advanced and where there is some of the free anti- 
body in the circulating blood. 

Subcutaneous injectnon 0 55 e.c. of a mixture of 
frcsh blood of patients suffering from tuberculosis 
(1 c.c.) with tuberculin (crude diluted I to 30 0.1 
c.c.) into a normal guinea-pig canses a local reac- 
tion siniilar in its aspect to a tuberculin reaction 
which i s  of good prognostic ralue in diagnosis of 
tuberculosis. 

The Belationship of Anaphytaxb t o  I m m n i t y :  
FRASERB. Gum. 
Tho experiments reported in this paper were 

undertaken in the hope of proenring data which 
might throw light upon the fact, now well estab- 
lished, tha t  in order that an animal ]nay become 
' l immune" to a complex proteid, such as serum 
albumin, i t  1s necessary tha t  the animal first be- 
come, potentially :11t least, anaphylactic. 

The author belicvez tbat  there is not suEcient 
evidence upon n h ~ c h  to base the theory of sessilc 
and free receptors, as suggested by Ericdberger 
and recently actively championed by Weil. That 
the reaction of the body to  the parenteral intro- 
dnetion of foreign proteins i s  an exhibition of 
the property of parenteral digestion, is well estab- 
hihed, ns indicated by the work of Albe~halden, 
Zunz, Friedhorger and others. That a t  one stage 
in tho process of p ro t e~n  cleavage a highly poison- 
ous splrt product is  produced, i s  also proven, and 
that i t  is on account of tho elaboration of ferments 
or lysins, capable of proitucing cleavage of the 
injected plotein with the liberation of this tovic 
product, thak the :anaphylactic state is de>eloped, 
appears suflicicrltly nlell supported by numerous 
exprrimcnts. The author dcsiies to 411gjiest that  
the immunity to or tolelarrce of l~eterologous pro- 
tcin introductron 1s due to the tissucr of the ro 
peatedly Injected :mmn~z~l ncqrriring the property 
of elaborating a, second order of lysirrs: which arc 
potent to produce more corlipletc clcavnge of the 
toxic split protein prodncts. Thus i t  is due to the 
pri,sence in  the body fliiids arid tisiues of tmo 
orders of l y h a ,  that the  "lrnmune" animal is  
itself protected against the harinfnl effects of pro- 
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ten1 injection, men though i t 5  serum is potent to  
passively sensiti7e norm:~l animals. 

The author'., experimmto, prote that i t  is pos- 
sible, by  tarying the quantity of transferred 
serum injected, to  render normal animals elther 
highly sensitive or ( ( immnne. " Thus, two guinea- 
pigs which received (~ntra\cnously) .ti c.c. of 
serum from an ilnniune 1:tbbit were found to he 
sensitive ( a t  the end of 3.1 hours), to 5 and 6 
minims of sheep's serum, the lattel with a fa ta l  
termination; mhereas a rabbit which received 4.0 
and 4.5 c.c. of the same r d ~ b i t  serum on two suc- 
cessive days, and 24 hoar? later was ~njec ted  mitli 
7 xnlnlms of sheep's serum, was found to he im- 
mune. 

I n  another serles of experiments the toxic injec- 
tions were carried out immediately following the 
injection (intravenous) of the transferred serum. 
I n  these exp~rimenta i t  n a s  found that whereas 
0.5 c.c. of rabbit's serum rendered a normal pig 
Inghly anaphylactic (dyspnea and coavnlsions), the 
injection of 2.75 c.c* n:li sufficient to i n d ~ r ~ ea 
cao~nplete tolerance to the toxlr liijectron of the 
protein. 

Study  of thc Bacteriology o f  thc Posterior Naso- 
pharynx bn Scartatma: N. S.FEI~R-L,hT.1). 
The study of the bacteriology of the posterior 

nasopharynx in scarlatina was undertaken by the 
nr i te r  to sola ate, if posslble and determine the rcile 
of a certain micrococcus found in this region and 
briefly described by Dr. Schultze in a preliminary 
repork in the iCfeclical Itecord, New York, December 
10, 1910. This organism was seen by Dr. Xchultze 
in smears from 459 out of 555 cultures taken from 
the tlrroats of patients suffering v i th  t yp~ca l  symp- 
to~ns  of the disease. The firratest number of poji- 
tive findings have been ohtalned by swabbing tho 
posterior pharyng~al  wall and allowing the smab 
to stand in a test tubo of bouillon a few hours. 
The entirc :%mount of bouillon 1s fllen plated in the 
usild manner. The olganisru n a s  not isolated in 
the later 5tage.s of the disc:~ce and nns  not found 
in any of the purulerrt discharges nor the blood, 
which seems very sigriifilieant considcring the fac t  
t l ~ a tit appears to roirlclde mith the contention of 
t l ~ c  rnajorlty of obwrvers tha t  the disease js con-
tagiou.; only in i t s  e:iily stages F'or conveaience 
in nonienclatnre tlli.: organim was called 1'y the 
mritrr i\licioeopcus "S"  and, fo r  the present, ~t 
will continlie to lie dcsignafed by that term. 

The Rfic. ' 'B ' ' is  a large coccus usually found in  
pairs and o f t i ~  tetrads vllich grows loxurit/ntly 
on all cultnre nledla after the fir\t few generations. 
Wlrether the Mic. "8" has or has not any spe- 



eific clinical or pathological significance, for  the 
purpose of placing it on record, a detailed descrip- 
tion of the organism will be  given, followed by a 
brief review of the experimental work carried out 
with it. 

Morp7~ology.-Mic. "S" i s  :t large, clearly de-
fined, biscuit-shaped diplococcus, sometimes ap-
pearing in tetrads, measuring about the size of the 
meningococcus and gonococcus. I t  is non-spore- 
bearing, non-motile, non-capsulated, stains deeply 
with all aniline dyes and is positive to  Gram. 

CuZtzcral Readwns 

Agar Slant.-Abundant, smooth, grayish-white, 
glistening, opaque, filiform or slightly betided' 
raised grorwth, becoming some~vl~at  viscid within a 
few days. 

Agar Deep.--Abmldaat, filiforll~, growth usually 
in one plane, with a slightly spreading surface 
growth. 

Agar Colony.-Slo1\7-growing., round, smooth, 
convex. entire. coa.rselv granular colony. 

~ou$llo?a.-slight ,&o<th, clear with" sediment. 
Potato.-Very slight, colorless growth. 
Litmus Mil7:.-Nn c h n n y .  
Koch's Ret.,r~,r.-Sli~.lnt, til;fa,ri~~. white growth. 
Loefler 's s.rtrrrr.-.\lnur~,i~~ I ,  tiliform, Gmooth,1 8  

glistening, pinkish ahi te  growth. 
Gelatzn Stab.-Gradual stratiform liquefaction. 

Jn about five days a cup forms a t  the surface and 
as liquefaction increases i t  reaches the sides of the 
tube and then proceeds downwards. A t  the end of 
six weeks, the medium is liquefied about half way 
down. 

Indol negative. 
Litrnus Sugars.---Glucose, maltose and saccharose 

gave an  acid reaction; gal'actose, levulose and lac- 
tose, no change. 

PatAogenic Powers 

While extensive in~cula~tionexperiments were 
carried out with this organism, nothing of any spe- 
cial specific significance could be gleaned from tha 
work. Whether the organism soon loses its viru- 
lence on artificial culture media, or whether i t  i s  
devoid of all pathogenie properties for the animals 
nsed, is a qneslion vchich was undecided. Believ-
ing, nevertheless, that this organism was found in 
a large enough proportion of cases to warrant 
further work, irrespective of the apparently nega- 
tive pathogenicity, several vaccines were prepared 
nit11 it which have been fairly tested out, both 
prophylactically and therapeutically under the 
supervision of Dr. Schu1te.c jn New Pork  and Dr. 
Kiefer in Detroit, which worlr will be reported in 
later communications by them. 

Other observe~s have, from time to time, noted 
the presence of a large diplococcus in cultnres and 
smenrs from the thronts of sc:~rlatina cases, and 

j e t  no one has succeeded in proving that  i t  has any 
part  to play in the disease and, therefore, very 
little stress has been laid on the findings. The or- 
ganism described by these mi t e r s  is so varied in 
its morphology and cultural characteristics t ha t  
one i s  inclined to one of two suppositions. Either 
i t  is extremely polymorphous, as was claimed by 
Class, or else they were dealing with cultures con- 
taining streptococci, which organisms may often 
be seen, in sluears fro111 the throat directly or from 
cnltures, as  large diplococci. 

From the experience of the writer with the or-
ganism he has isolated and ualued Mic. "S," 
vrhich tallies with the general descriptions given 
by Schultze, Class and others, as seen in smears it 
is  quite essential not only to plate the cultores, but 
to be  absolutely certain that  the colonies from 
which the cultures are  taken have no small colonies 
of streptococci, either deep or superficial, adjacent 
to or near them. This can only be  ascertained by 
examining the field with a lens. Among the several 
known organisms found in the throat, from which 
the Mic. "8" should be differentiated, tlie follow- 
ing are the most important. 

Nic. catarrhalis. 

Mic. tetra,qenus. 

Mic. pharyngis siccus'. 

Dip. intrcccellulark meningitidis. 


Studies Q Avian T7~berculosis: L. R. IIIMMEL-
BERGER. 


Cultures of the avian tubercle bacilli were grown 

on sterile banana and glycerinated slants of car-

rots, turnips and garden beets. The different char- 

acter of the growths obtained on the different 

media, would suggest tlie use of these vegetables 

as differentiating media. Attempts were made to 

infect white rats, under conditions simulating co- 

habitation with tuberculous chickens and guinea- 

pigs and rabbits by injection of pure cultures sub- 

cntaneoosly and intravenously (in rabbits) without 

success. Two calves were infected by the ingestion 

of nia(scerated tubercular organs of chickens n-liile 

in one an  attempt a t  infection by ingestion TTas 

unsuccessful. The calves were tuberculin tested 

previous to infection and came fro111 a COI' which 

had given no actions to the tuberculin test, and 

mele fed from a herd free from tuberculosis as  

iiltlicated by repeated tuberculin tests. The calves 

which were infected gave reactions to tuberculin 

prepared. from the  avian organisms and on autopsy 

lesions of tuberculosis mere found. I t  is reg-ret- 

table tliat rpe were nsot able to isolate this organism. 

Tlie agglutination test m'as tried on a limited num- 

ber of birds both normal and diseased. I n  only 
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one case did a normal bird (as shown by macro-
scopical examination a t  autopsy) exhibit a n  ag-
glutination t i tre over 1:50 and this bird had been 
subjected to  infection. All of the birds showing 
lesions on post-mortem examination gave a t i t re  as  
high as  1:100. 
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d Comparative Study of the Intestinal Flora of 

White Bats Kept on Exp~r imentc~l  and OIL Ordi-
nary NizecZ Diets: LEOF. I~ETTGER GEORGEAND 

D. IIORTON. 
The investigation extended over a period of al- 

most one year, and was carried on in connection 
with tlie pure protein nutrition experiments of Os- 
borne and Mendel. The feces of 22 rats mere ex- 
amined, 17 of tlie rats receiving the experimental 
diets consisting essentially of purified animal or 
vegetable protein, protein-free milk, starch and 
lard. The remaining 5 ra ts  received ordinary 
mixed food consisting of sunflower seeds, carrots, 
dog-bread, meat, etc. 

A change in the intestinal flora became apparent 
very soon after the ra ts  nlere transferred from the 
ordinary to the special diets. Tho flora became 
more simplified, very few types being found after 
the first three or four days, as a rule. An increase 
in the number of Gram-positive organisms from 
35-50 per rent. to 85-100 per cent. was frequently 
ot~served. There was no appreciable din'erence in 
the results, in so f a r  as  tlte individual proteins 
were concerned, with the exception of Zein. A1-
thougli they %\ere present in the feces of the stock- 
room rats in relatively large numbers, two organ- 
isms which are  a part  of, or closely related to, the  
acidophilns group of bacteria, were frequently 
present to the exclnsion of all other types, except 
Baozllus bzfidvs of Tlssier and B. coli, B. bifidus 
was mucli more abnndant in the experimental ra ts  
than in those receiving the usual diet, while the 
nuni1)er of B. coli was greatly reduced. No definito 
relationship could be established between tlie bod- 
11y conditions (gromth, vigor, etc.) of the rats re-
reivilrg tlie special diets, and the illtestinal flora. 

Anaerobic Culture of Coccidiodes Immitis: WARD 
.J. XACNEALAND RICHARDM. TAYLOR,B1,'I.D. 
Two strains of Coccidioidcs inxmitis of Rixford 

and Gilchrists have #been studied, one derived from 
a fa ta l  case of generalized infection rh ich  occurred 

3 Rixford, Enimet, and Gilchrist, T. C., "Two 
Cases of Protozoon (Coccidioidal) Tnfection of 
the Skin and Other Organs," Johns I-fopkins IIos- 
pita1 Reports, 1896, Vol. I.,p. 209-290. 

in the practise of Dr. Chas. A. Powers, of Denver, 
and which has been studied by Whitman,4 and a 
iecond isolt~ted at  this laboratory5 from a similar 
case which occnrred in the practise of Dr. Robt. T.  
morris, of New Yorli. We observed the meta-

rnorphobis of the spherical (Coccidioidal) bodies 
into typical mycelial growth on agar and the in- 
verse change of the threads back into spherical 
bodies in the animal body. Finally by inoculating 
the spherical bodies into tubes of ascitie flnirl con- 
taining bits  of sterile animal tissue, o r  better, 
tubes of gelatinized horse Rerum, and covering 
these with paraffin oil or incrtbating in an atmos- 
phere of lrydrogen, r e  succeeded in obtaining abun- 
dant multiplica~tion of the spherical form in  vitro. 
The forms of the organism in these cultures re-
semble very closely those seen in diseased tissues. 

Furlher Observations of the Phompson-JlcFaiTden 
Pellagra Com~nission upon the Etiology of 
Pellagra: S. F. SILBR,P. E. GAERISONAND W. 
J. M a c N ~ u .  
Information concerning the age and sex, occu-

pations, location of domicile, general dietary hab- 
its, and oortcerning the existence of pellagra was 
obtained upon about five thousand persons by a 
house-to-house canvass of six cotton-mill villages. 
A similar study was carried out in one rural  dis- 
trict of four square miles in which several cases of 
pellagra had occurred. Many other communities 
were studied in less detail. Tlrere was no defiuito 
relation obscrved between tlie occurronco of pel-
lagra and the use of any particular foods. New 
cases developed for  the most part  in the immediate 
vicinity of old cases or after close association with 
them. Tn districts completely equipped wit11 water- 
carriage systems of sewage disposal, we found 
pellag~ins who had acquired the disease before mov- 
ing to  these districts. Cascs apparently origina- 
l i n g  in these sewercd districts wero extremely rare 
and tlieir origiii there somewhat doubtful. These 
observations strongly suggest tha t  unsanitary 
metliods of semage disposal have an  important re- 
lationship to the spread of pellagra. I f  these indi- 
cations can be confirmed in other places, we feel 
tha t  the proper correction of these conditions by 
the inst:tllation of water-carriage systems of sew-

4 Whitmnu, E. C., "A Contribution to the Bot- 
any of the Organism of Blastomycosis," Jour. of 
Infectious D~seases, July, 1913, Vol. XITI., pp. 
85-95. 

5 MacNeal, W. J., and Hjelm, C. E., "Note on 
a Mold, Coccidtoides imntilis, Found in a Case of 
Generalized Infection in Man." Jour, Amer. Med. 
Assoc., December 6 ,  1913, Vbl. LXI., No. 23, p. 
2044. 



age ilisposal nlll go f a r  t o ~ r a i d  ~ e s t i i c t ~ n g  the 
spread of tlie c3isease The exact nloclc of t~ansmis-  
sion of pellagla is st111 uncertarn and n e  strongly 
urge the eontinurd study of food contamination, 
of insects a s  t r~nsnn t t j ng  agent? and of close per- 
sonal association as  posslble factors In its spread. 

Bzlrthe~ Slztdies 11'1th Beference to Spzroc7zrrtn szirr: 
ITALTERE. K I ~ G ,RATIIONDIT. DRAKEA ~ DG. 
1'. ~IOFS~IAN. 
Thls report gives in detail tlie 1csnlt5 of tlie 

study of the flora of the crypts in the ceca, intes- 
tlnal ulcers and tlie extcrnal local leslons of a nuln- 
her of normal, ilnmune and diseased hogs, n i th  
reference to  the presence of Sptrocharla szilv The 
study ~ncludes the examination of 234 cases by 
means of the dark field. Of these, pos~tlve find- 
ings have been made in 1'71 cases, negative find- 
lngs in 63 cases. Of the latter, 38 cascs weie hogs 
immune to cholera, 2 were animals susceptible but 
not exposed to hog cholera, 3 mith typical hog 
cholera but treated with t o ~ l c  aoses of mercuric or 
a-rsenical preparations, 16 in which the organism 
p a s  found either in local lesions or in the crypts 
and ttlcers of the intestines, and 6 cases resulting 
In negative control findings. I n  5 hogs ahich 
ae re  made immune to  cholera, Spiroclmta suis n a s  
found in the crypts of their ceca a t  interpals of 
from 10 da j s  to 3 1 weeks after exposure. 

These data, together with results already re-
ported, narrant  the tentative deduction of the fol- 
loning conclusions: (1) I n  the ulcerated areas of 
cecal mucosa and in the crypts, near the ~leo-cecal 
valve, of hogs dead from cholera, is  localized a 
constant species of spirochete, Spirochceta suis. 
Exprimenta l  evidence shows that  this organism is 
pathogenic for  swine and that i t  plays an  impor- 

tant  pa l t  in the production of hog cholera. (2) 
The crypts in the ceca of activity immunized hogs 
may sornetinles contain Spiroohcetn suis for a vari- 
able period of time after im~nclnizatlon. ( 3 )  S p ~ r o -
cliceta suis become3 localized in tlie necrotic tissue 
or purulent exudate of the exteinal lesions, nhich 
are  sometimes present m cases of typical hog 
cholera, especially of tlie subacute chronic types. 

The Relation of Lavatory Appliances to the Spread 

of In tc~t~?za2 B. R. EI~RARDS
I ~ ~ f e c l w n s :  AND L. 
B. CLORE. 
These euperiments were carried out to determine 

the rcile played by the chain pull and other appli- 
ances of the t o~ le t  room In transmitting from hand 
to hand typhoid bac~lli  and other organisms capa- 
ble of eauLing intestmil d~soriiers. The snrfaces 
tested nere rubbed with slolile cotton snabs  

].~er~ionslymoistened vitli sterile water. Plates 
in::de by rltbbing the snzlis over the qurfaee of 
l3ndos nlcdiuln ill Pctri d~shes. The plates were 
inc~ti~atcdfor  48 lioiils :xt 37" C. and inoculations 
into plain broth ere then made from a number 
of each of the various kinds of colonies found, a t -  
tention heing cente~ed oll those cultures having a 
typical Brrcillus coli appearance. The work was 
confined entirely to thc detrction of the colon 
group, laclr of time pre~icntinq experiments being 
carried on for  the presence of B. mrogenes capm- 
tntzrs. '!?lie broth cultules n ere examined micro-
scopically z~fter 48 hours' incubation and trans-
p1:lnts made into Hiss's semi-solld media. These 
tests xlere carried out on media eontainin,g, respect- 
ively, dextrose, lactose, saccharose and mannit. 
Typical yronth on all four media was taken to 
mean that the organism isolated was a inember of 
the typhoid-colon group. 

Jn  each instance snabs were taken from the 
front of the seat, back of the seat, door knob and 
from the handle of the device operating the fl~tsh- 
ing tank. From the low flash tank type, cultnres 
R-ere made from the metal or porcelain lever. I f ,  
of the high box type, the sn-ah inoculation was 
made from the metal or porcelain handle and often- 
times from the lower parts of the chain, the object 
of the latter heing to see if there was any attenipt 
by the users of the closets to avoid infection by 
plitting the hands on tha t  part  of the apparatus 
not commonly used. For  the same reason swa4bs 
vere  in all cases taken from portions of the door 
with which the hand might come in contact in ease 
the handle of the door was avoided. 

B. coli was isolated in pure culture from swabs 
taken from the following locations. (1) From 
the seat in two different toilets of the scientific de- 
partment of the manufactnring establishment. I n  
one case tests were made a t  three different times 
and B. coli found each time. ( 2 )  From four dif- 
ferent seats in the p~tblic comfort station. I n  no 
case was B. coli detected on the handles of pull or 
push let-ers nor on the chains, nor was this organ- 
ism detected on the metal or porcelain door handles 
or upon the  mood of tlie door. 

Wliile tile results by experiments fail  t o  show 
presence of B. coli on any other snrfaces except on 
the mooden seat, -re still feel that  there i s  a possi-
bility that  the handles of flushing devices may a t  
times serve as  a means of carrying typhoid or 
other intestinal infection or possibly gonorrhea or 
sjphilis from hand to hand, a t  short intervals and 
that foot or anton~atic levers sl~ould take their 
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Jiany of the :n,acon:e;)l;oac. ill regard to the 

mory~liolopj- and biolog:, of tilo 1iial:~tial p a ~ a ~ i t e s  
are due to the fact  thxl the niajority .rf ubserver~ 
have believed t!~ciii to and tha t  l ~ e  in t~ :~ r t~ l l~ i l a r ,  
curh parasite gcvr 1111 a7rd complcied i ts  lrfe cycle 
within a. single rorpiisi~le, tlie srg~neritation of the 
pnrasite corrcspor!diog to tlic filial deat,ruct ion of 
the corpuscle. T!?e writer l~elieves the par:tsit,es to  
be cstrneellillar tli~ongliont tlieir existeriree, tliat is, 
vilicn not in migr:itiun, tiley attai!!i thernselves to 
the external surface of tho red aorpiia:~lcs by 
means of protoylnsniii: psenclo1ioi7ia surrounding 
~ n o i ~ n d s  co~~ruscn!:tr substance, rrhlcli the para- of 
si te has "squeezed up" Poi tilo piirpose of a t -
tachment. This int,erpretation is conSrured t)y 
sceing tile corpuscular moriuds at. the ~iciiphery of 
the red corpuscles eueirclecl hy tlie j~seu~lopodin of 
tile parasites. 

The evidelrce in fti'ior of rriigration is: 

1. The destrliction of red ciorpnsclcs is usually 
o11t ,of all proportic111 to tire niimher of prirasil~s 
prescat, providing o ~ i c  parnsite destroys but one 
corpnsele. 

2. In miiltiplc infectioll of red corpusi~les by sc?b7-
era1 p u n 2  parauitcs, Hley rnn liot all grow 1117 on 
one corpuscle, therefore they nila at n~ ig r s t c  or (lie. 

3. Stages of parasitic migration sucli as (:I) 
Proc pig~rientcd parasites, conipact, nmo>boid; w ~ t h  
pseuiiopodia. ( h )  F"gnicnt,cd pn.r:lsites ;ittacht?d 
to apparently he:tltliy cor~insclcs. ( c )  T'igmentecl 
pnr:isites (?,4 Irr.) appareiitly in the act of n1r:ni- 
Cloning dogenerntcil corpnsi.led. ( c l )  P:lrnsitcs on 
corpusc~~lerskeletons. (c )  Ciorpus~:iil:ii. 6keli.tous 
w11ir:li nre csliarrded renin:liits of red cc~rpusc'lcs 
wliich have been ciebemoglobinized. 

Tlic sexual cycle takes lilaec in the 1.1lood of nia11 
in tile varioos rnal:~ri:ll infections. Tlle flagella 

the disoneo was estn'nlishod hy corilplement fixation 
tesls using fonlnl blootl and organism isolated :is 
antigen. Positive fixntion tests were also obtained 
i'ronr tire blood of d:~c~isthat lisve deliverell foctls 
wliich sahseqnently became diseased. 

Ezperimcnts U(!aring on P,u.lmonary Irtfectiorr: 
FRANKIT. ACI%OYIEI,D. 
Mi~ntion is rii;rile of t w o  existing views regard- 

ing yuln~onary infection. That it is due to direct 
ir;hnl:ttioa of cour,se into srrialler air  passsages, or 
arises as tlie resnlt of a prinrctry infection of blood 
strciim. The cli,'iiculty of infecting the 111ng by 
direct ir~!ial:~tioi~ \ins tlernonrt,rat,ed by c?x~~eiinients 
of fcllowiiig nxtiire. 

ii 'ir~t l ~ r ~ ? e r i ~ ~ ~ c ? ~ t . - J l o r s e s  exposed a,xere  to 
very fine spray fro111 powder atonrizor, the tna.terial 
l i b ~ ~ lbeing e1jtia1 part,s gentian violet; and po:vdered 
ch:irconl. After a few ~niriiites' spraying the :it-
mtospl:ere hecanie satiiratet'l ~vitli this fine violet 
po~vder. JIoi.ses breatliing normally filtered all the 
poxvder orit of the  jrrsjrireii air  before s:me reaeiied 
trachen. When excessive, laIfored and rapid 
lsrcvithirig w:%s induccrl t.lLe go~viic~r raoiild he de-
tcctetl in ilie 1:iiger Ilroriehi. 

Seronci ~Sericrof Rxpcriments.-A sprtly of B. 
protligioslts %:IS here sr;l:stitut,ed for thc p o ~ ~ d e r .  
The spray n . ~ jlnnnij~~i~a.tedso il1:lt the fine tertni- 
n:ti pi~rl,ion of tlie s:Lir,e envelo!retl t,iie nostrils of 
:~nil-n:rls brc~~ilring rt. Tlio splag nas  kept r ~ p  for 
sexel:il minutes, Jn mo5t c a v s  tlie o~g: i i~ ism roiild 
1lOt IT rri.overcd p::st the larynx. When prcirnt  
in tlie tmchea batdrlli were few in number3. The 
lxit cxperrlnrnt consisted of taking a number of 
sn:ibs from the trachea, of i lo~rnal horsi3sl cattlc, 

are :J\\nyq f t o ~ n  tho ~llI'0111~ s u h s t a ~ ~ e ,sheep. Tn mmt cases the t~achew were founci to bo(leli~.ed tin 
ar!d frniil iiii. thrornaflri :iloiic. I n  the ~ s t i v o  au- sterile. When tile organ was infected the organ- 

tiLmnal i r~fc~. t tn~l r  one isttts nere S. nl!rcus, S. trlhtrs and Stri'j~tococci.;lie nrrtei ii:~s o1)serrcd hut 
flngelliim lo earl1 c~i.qciant. nliilo in the teriioq and None cf tile c,omnron o~ganis:ns present j ~ ithe air 

qii:~rt:l~i ir~fec't 011s. their nre several flagelli~ to  I.hese :~nimaIs were hreutiiing were recovered from 

e:tt 11 pa~as i tc .  the trachea. 
Co11rTusioi.q.--.-Tn lrcaltii the traclrea if not sterile 

d P~cllmiranr!jCor??~>~u,?lirolionf h e  Ifiiology of lras no constant; i)actcri:~l flora. Tlris could not be on 
T'yn-r?zic i t  r.lhli,lis i l l  \V. so if ~ ins i  rvjtli E~acteuia could ensjlj- pass the naso- Foals : F R A N ~ ~SCRO-

FIELD. pharyrix. 


The mitlior :ifi-cr n brief rlise~ission re1;itive to That wit,h nasal breathing nlost of tlic haeteria 

mocies of infe ,~t~onspoint3 out that  i?rtlxiiterine i~ihaled are r e m o ~ i d  hefore the x:r enters ttie 

ir~f'ert~ionof foal can aloiie :iceoui~f; for some c:l.sea, tr:i~>llc,~, tlic saturatedihxc3 nlieu atrrlosphele is 

and ?nos1 probably does for more tliari i5 generally riitli imctcria. 
belicx-id. 'I'he I?acteriology nf the discnse is re- 'rliat direct Infection of li1n.g tlircngli nasal ,n-
\-Yewe11 and mitlior's fin~liiigs giron. An orga:lisni sl~iration is : i l?~io~t irripossibie, uniicr ol.ilinar?~ eon- 

of tho colon t:yplinid c;roiip 1i;ts been ri~coverc.d un ilitio~ls. 

cont:niiinnfed fro~ri  bliroil :ind joints in early stages A .  ~. 'ARKKR ~ ~ I ~ ~ C I - I E X S ,  

of disease. T1.e rt.!;~tionship of this organism to Secrctnrg 


