
P I G .  2. 
Action of Ergometrinine on Blood Pressure and Electrocardiogram. Cat No. 

1372, female, weighing 2.5 kg., was anesthetized with ether. The letters marked 
on the  electrocardiograms correspond to those on the kymograpliic tracing which 
shows from above down the carotid pressure, time, and the base line. 

\ire are indebted to hlessrs. C. Earl Po\\-ell, Robert C. A4iiderson, 
and Asa N. Stevens for their valuable assistance in this work. 
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Possible Bipolar Nuclear Distribution in Bacteria. 

JAMES W. BROOKE. (Introduced by H. J. Sears.) 
F r o m  t h e  Department  of Bacteriology, Universi ty  of Oregon Medical School, 

Port land.  

Variations in the staining intensity of portions of the bacterial 
cell so that the liacteriuni appeared to contain granules situated 
at  the poles were noted while employing a Gray's flagella stain on 
a glucose broth culture of Ebertliella typhi.  Subsequent investi- 
gation demonstrated that with improved technic the granules could 
be shown in a variety of bacteria irrespective of the sugar em- 
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ployed but inversely related in size and frequency of appearance 
to the age of the culture. 

-4 slide is prepared as ior n fagella stain and a ring marked on 
it with a wax pencil. T\\ o loopiuls oi  sterile water are placed 
within the ring ant1 to this is added a loopful of the culture. This 
is allowed to tlry without heating and a quantity of 10% alcoholic 
basic fuchsin 3Lifficient to cover completely the ringed area is 
dropped on. Xiter 7 to 10 minutes, during which it is kept moist 
with drops of 9.57. alcohol. the stain is washed off with water, a 
drop of acid alcohol placetl at the periphery of the ringed area, 
and instantly \\aslied off nith a gentle stream of water. -After 
drying in the air. the slide is ready for observation. 

Granules \\-ere definitely demonstrated in : Eberthelln typhi .  Pro- 
teEU vulgaris. Esclicricliin coli n?iitnbilc, Slzigelln paradgvciztcirine, 
Flesner (2 strains 1, Sh. pni,citl?,srrztrrinc, Sonne, Snli~zoizelln pnrn- 
typlti, Psczidoiiioiitis flitorcscciis, Alcnligeizcs fecalis, Alc .  bronchi- 
septic i1s. 

Granules were apparent i n  P.  zlzilgnvis when cultivated in hroth 
containing glucose, salicin. maltose, sucrose, mannite or lactose. 
;It the 96-hour stage of growth the salicin culture failed to show 
the granules and at the 120-hour stage the mannite exhibited them 
but poorly. Lactose broth cultures gave poor results at the 144- 
hour stage and at 168 hours only glucose and maltose cultures 
showed the granules. LAt 254 hours no granules were demonstrable 
from any medium though viahility was shown by growth on trans- 
planting. The granules did not appear when the organism was 
cultured on meat-extract agar, meat-extract or meat-infusion liroth, 
Dorsett’s egg medium or giycolized blood agar. Sugar-free agar 
slants of A~lc. fccnlis and biwulclziscpticus did not show the stain- 
ing reaction in contradistinction to lactose broth cultures of the 
same organisms. On an Entlo plate the Sonne dysentery bacillus 
showed no granules while a strain of Flexner type of paradysentery 
bacillus (lid. On culturing in lactose liroth the Sonne organism 
showed faint hut perceptildy .taiiied polar areas. ,4n agar slant 
of P. edgnr is  did not maniie-t the staining reaction but a maltose 
broth suspension which \va. allowetl to stand overnight in the ice- 
box contained a few granular staining organisms. -1 stain made 
immediately after the suspension had been prepared did not show 
the granules. B. cloncac, Br. abortus, and 2 strains of Slz. d2l.s- 
enterinc did not show the granules with the technic employed. 
Two Gram-positive organisms. B. n~csnztericzis and B. szibfilis, 
proved granule-negative. 
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When a maltose broth culture of P. vulgaris was washed by 
centrifugalization with 95 70 alcohol, 70% alcohol, N/10 HC1, 
CHCl,, or 0.85% NaCl no granules could be demonstrated. Upon 
similar treatment with distilled water positive results were ob- 
tained. A control stain made with the original culture showed 
granular staining in approximately 70% of the bacteria encoun- 
tered in a random field. 

‘IVhen 5 cc. portions of a maltose broth culture were treated with 
5 cc. of 5% NaCl, 5% phenol, and 2% tincture of iodine respec- 
tively and allowetl to stand 24 hours, the characteristic staining 
was noted in the first instance only. That this was related appar- 
ently to the viability of the organism was shown by the fact that 
the NaCl culture was the only one viable. Fischerl reports simi- 
lar staining of bacteria plasmolyzed with 2.5% NaCl solution. 
Such preparations responded only to 0.1 % basic fuchsin among the 
ordinary simple stains. 

Methylene blue, crystal violet, carbol fuchsin, 0.1 % basic fuch- 
sin, and malachite green stains employed on maltose broth cul- 
tures of P. vulgaris did not yield the granule-staining results 
yielded by 10% basic fuchsin. 

In an attempt to ascertain the chemical nature of these deeply 
staining areas, iodine, Scharlach R, and the polychroniatic methy- 
lene blue stains were employed. By none of these were they 
demonstrable and the assumption that these granules were neither 
starch, glycogen, fat nor volutin seemed justified. On the basis 
of a negative Millon’s reaction and failure to reduce nitric acid, 
it was tentatively assumed that they contained no hydroxyphenyl 
proteins and were of non-reducing nature. 

The granular staining was perceptible with the iron-lieniatoxylin 
technic on a maltose broth culture of P. vulgaris. 

The presence of a sugar appears essential for the demonstra- 
tion of these granules. Utilization of the sugar does not seem 
to be necessary as P. vulgaris does not utilize either mannite or 
salicin. These sugars are the first to lose their granulogenic pow- 
ers. however. The fact that the granules can be demonstrated in 
a sugar broth suspension from an agar slant after standing over- 
night in a temperature not conducive to growth would suggest a 
physico-chemical relationship. It may be that the sugar molecule 
passes through the cellular menibcrane to’ activate the existing hut 
unstainable granule in such a manner that it becomes receptive to 

1 Fischer, “Structure and Functions of Bacteria,” Oxford, 1900. 



the stain. Since the granules are t1emoiistraI)le \\.it11 iron-hematox- 
ylin and strong basic fuchsin, Imth of \\-hich are nuclear stains, 
the assumption that they may 1x composed of nuclear material 
does not appear to be entirely un\varranted. Zettnow' based his 
classification of granular incIusions on staining reactions and ac- 
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FIG. 1. 
48-hour maltose broth culture P. vulgaris showing granules. 

cording to his theory, these polar granules would fall into the cate- 
gory of chromatin. Since they do not appear in the killed cul- 
tures, it would seem that they are seen only in the living organism. 
This agrees also with their gradual disappearance from an aging 
culture. It may be that they are terminal concentrations of nuclear 
material just previous to fission and that this nuclear material is 
in some manner rendered especially permeable and susceptible to 
the chromatin stains. Considering the regularity of their appear- 
ance under certain conditions and not under others, the possihility 
that they may be artifacts would seem to be excluded. 

ZZettnow, Z. f. Hygiene,  83, 17. 


