
AN IMPROVED STAIN'ING METHOD FOR DEMONSTRATING BAC-
TERIAT, CAPSULES, WITH PARTICU7LARt REFERENCE TO

PASTEURELLA1

ARtTHUR M. JASMIN

MIontana Veterinary Research Laborator-y, Bozeinan, nloiitania

Received for publication June 6, 1945

AVarious techniquies (see references) which have been utsed suiecessfully in
demonstrating bacterial capsules on other organisms w-ere not found entirely
satisfactory for showing the presence of a capsule on cells of Pastlurella mastitidis,
an organism consistently found in mastitis of ewes ('Marsh, 1932).
A modification of the Hiss (1905) method, which depends on the fixing action

of phenol on the capsule, enabling the latter to be demonstratedI in films of
IJ. mastitidis and other gram-negative organisms, follows.
The amount of culture that can be picked up by a fine, straight platinuim

w^ire from a colony oran agar slant is suspended in a loopful of phyrsiological saline
containing 0.5 to 1 per cent phenol and 10 per cent blood serum, an(l spread
into a thin film on a clean polished slide. To fix the dried film, the slide is
dipped r-apidly into methyl alcohol, drained, and flamed to burn off the excess
alcohol. The preparation can then be stained for 30 seconds to 1 minute with
any of the common bacterial stains, and washed wvith water. No particular
advantage wi-as found in washing the slide wvith 20 per cent copper sulphate
solution, as in Hiss's method.
With crystal -violet (prepared as in Hucker's modification of the gram stain)

the organisms stain dark blue to black, wvhereas the background takes a light
blue or purple stain and the capsule appears as a distinct colorless halo around
the organism (figures 1, 2).
The capsules can also be demonstrated in a preparation stained by the gram

method, using dilute carbol fuchisin as a counterstain, if the film is prepared and
fixed as described above.

With cultures of P'. mastitidis, it wvas found that the organisms from the
iridescent peacock-blue (smooth) colonies w-ere 90 to 100 per cent encapsulated,
whereas those from the translucent grey to opaque (rough) colonies showed
little or no encapsulation.

Capsuiles have also been demonstrated by this method in smooth cultures of
Pasteurella septica, Salmonella pullorum, Salmonella suipestifer, Escherichia
coli, Eberithella typhosa, Shigella gallinarum, and Bruitcella abortus.

I From the AMointaina Neterinary Research Laboratory, Montana Experiment Station
and Livestock Sanitary Board, co-operating, Paper Ino. 117 Jourtnal Series, Agricultural
Experiment Station, Montana State College.
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FIG. 1. PASTEURELLA AIASTITIDIS STAINED WITH CRYSTAL VIOLET 30 SECONDS
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FIG.2.PASTEURELLA EPTIA ST E WH C L V T 30 SN*DS
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FIG.2.PASTERELLA SEPTIC STI.E WIT CRSTA.ILT3EOD

362



DEMONSTRATION OF CAPSULES ON PASTEURELLA CELLS 363

REFERENCES

ANTHONY, E. E. 1931 A note on capsule staining. Science, 73, 319.
CHURCHMAN, J. W., AND EMELIANOFF, N. V. 1933 A study of the bacterial capsule by new

methods. J. Exptl. Med., 57, 485-510.
GRAY, P. H. H. 1943 Staining bacterial capsules. J. Bact., 45, 301-302.
Hiss, P. H., JR. 1905 A contribution to the physiological differentiation of pneumococ-

cus and streptococcus, and to methods of staining capsules. J. Exptl. Med., 6, 317-345.
HOWIE, J. W., AND KIRKPATRICK, J. 1934 Observations on bacterial capsules as demon-

strated by a simple method. Jour. Path. Bact., 39, 165-169.
HUDDLESON, I. F. 1940 The presence of a capsule on Brucella cells. J. Am. Vet. Med.

Assoc., 96, 708.
HUNTOON, F. M. 1917 A simple method for staining the capsules of bacteria. J. Bact.,

2, 241-243.
LEIFSON, EINAR. 1930 A method of staining bacterial flagella and capsules together with

a study of the origin of flagella. J. Bact., 20, 203-211.
LYONS, C. 1937 Antibacterial immunity to Staphylococcus pyogenes. Brit. J. Exptl.

Path., 18, 411.
MARSH, HADLEIGH. 1932 Mastitis in ewes, caused by an infection with a Pasteurella.

J. Am. Vet. Med. Assoc., 34, 376-382.
PRIESTLEY, F. W. 1936 Experiments on immunization against Pasteuirella septica infec-

tion. J. Comp. Path. Therap., 49, 340.


