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All other cultures were Kansas
State University stock cultures, Cul-
tures were maintained on duplicatce,
refrigerated nutrient agar slants and
transferred monthly.

ProoiNy Tyrine

The method of pyocin typing was
similar to those described by Wahba
(1963) and Gillies and Govan
{1966}. Nutrient agar (Fishers)
suppiemented  with 0.1,  (w/w)
sodium citrate, 0.1%, (w/v) dipotas-
gim hydrogen phosphate and
0.0017% (w/v) FeCl,.6H,O waz the
medium used for pyocin typing. The
ferric chloride was added to allow
uniform growth with all strains since
added iron inhibits the iridescent
phenomenon  often associated with
P. aeruginosa | Wensinck et al.,
19673,

The {yping procedure was as fol-
lows:

1. A heavy streak, 2 cm wide of the
organism to be examined was smear-
ed on the agar surface with a sterile
cottonn tipped applicator and incu-
bated at 30C! (or 16 hr. Glass petri
dishes, 15 cm dia were used.

2. The dishes were then inverted,
filter paper soaked in chloroform
was placed in the lids of the dishes
and the chloreform vapors were ex-
posed to the growth for 15 min.
3. A clean glags microscope slide
was used to remove the growth from
the surface of the agar and then the
agar surface was again exposed to
chloroform for another 15 min

4. The filter paper wag removed
from the lids of the dishes and the
agar surface was exposed to the air
for 5 min. Then the plates were
covered and allowed {o remain at
room temperature for 1 hr.

5. Cross streaks of the indicator
strains were made perpendicular to
the area of the original growth and
incubated 12 to 14 hr at 30C. In-
dicator gtrains were grown prior to

inoeulation in nutrient broth to ap-
proximately 10¢ cells per ml

6. Three consistent typings were re-
quired before a type was assigned to
a particular culture.

Demonstration of o
Plaque Forming Agent

A culture of the organism to he
tested was grown in nulrient broth
for 18 hrs at 30C on a rotary shaker.
The culture was centrifuged, filtered
through a 0.46 , membranc filter, a
few drops of chloroform were added
to the supernatant and then the su-
pernatant was diluted and spotted on
a nutrient agar plate smeared with
the indicator strain. After overnight
incubation at 30C, the clear areas
were picked and added to 0.5 ml nu-
trient hroth with a drop of chioro-
form. This suspension was diluted
and spotted on lawns of the indica-
tor strain, If the agent was transfer-
able three times and formed discrete
plaques it was considered to be a
bacteriophage,

Demenstration of an Inhibitory
Agent Permeable to
Dialysis Tubing:

Sterile membrane filters (0.46 )
and pieces of dialysis tubing were
aseplically lavered on nutrient agar
plates. A wide streak of the test ox-
ganism wag smeared on the filter or
dialysis tubing and incubated 18 hr.
at 30C. After incubation the tubing
or filter with the growth was pealed
off the agar and the pyocin typing
procedure was followed.

REsuvrs

The incubation time and tempera-
ture of the initial inoculum was de-
termined by trial and error to bo
optimal for typing at 30C and 16 hr.
Longer incubation times or higher
temperatures apparently inactivated
or degtroyed pyocins.

Fight indicator strains were se-
lected from over 200 isolates by
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DrscussioN

Pyocin typing was clearly applic-
able to our purpose of distinquishing
between isolates of P. aeruginosa.
During these investigations this

technique was also used: to show

that the organisms were capable of
bacteriocin production as a diagnos-
tic method for the identification of
P. aeruginosa (Wahba and Darrell,
19656); as a method to determine if
two isolates from the same specimen
were different; and to determine if
a stock culture was contaminated or
formed dissociates if there was a vis-
ible change in culture characteristics.

Since agar that had supported the
growth of the culture was also vsed
for indicator strains, the metabolic
products produced by the original
culture must be taken inte aceount
in the technique pyocin typing.

This study has shown the pyocin
typing often involved agents in the
agar other than bacteriocing and were
probably bsecleriophages. Pigments
of P. aeruginosa were apparently
not toxic to P, geruginosa. The term
pyocin typing has been widely ac-
cepted, however, this investigation
indicated that.one should be gware
of agents other than bacteriocins
causing growth inhibition.

This technique, itself, was ihex-
pensive and required little work
time, but the resulis were not avail-
able until two days after the pro-
cedure was begun. Reliability was
attested to by the fact that 20
strains retalned . the same pyocin
types for two years and there was
very little wvariability in the other
cultures. Shionoya and Hoemma
(1968) reported that dissociated
strains often showed different sus-
ceptibilities than the parent strain
to pyocing. The indicator strains
used in our study did not form not-
able dissociates during the period of
-this investigation. Use of organisms
other than P. aeruginose as indica-

tor showed the need that indicator
strains must be P. aeruginosa other-
wise false results would be likely,
Organisms other than P. aeruginosa
did not produce agents that inhibit-
ed the growth of P, aeruginosa. Only
a few known cultures were reported
in this study, however, many or-
ganisms other than P. aeruginosa
were ehcountered during the pro-
gress of this work.

The use of the Darrell and Wahba
indicator straing as a control were
important because this set has fre-
quently been used by other investi-
gators and thercfore should serve as
a standard until more defined stand-
ards are formed. The time and tem-
perature of pyocin typing has been
disputed by most investigators in
this field. Time and temperatures
longer than those used in this study
apparently cause inactivation of
gome pyocins and therefore the low-
er temperature was used to give the
maximum inhibition., Gillies and
Govan {1966) recommended the use
of a lower growth temperature how-
ever, Wahba (1963} and Zabransky
and Day (1969 used 37C tempera-
ture. With such discrepancies in
technique, standaridized procedures
are not likely to be obtained.

Bacteriocin producting by organ-
isms other than P. aeruginosa has
been noted in the literature {Reeves,
1965) and used in the classification
of these organisms {(Farmer, 1972;
Slopek and Maresz-Babezyszin,
1967). Therefore this technique ean

‘be easily and cheaply applied for

classifying bacteriocin-producing or-
ganisms oblained in survey studies.
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