Distribution of Phage Groups of
Staphylococcus aureus in the
Years 1927 through 1947

Abstract. The phage typing patterns of
194 typable strains of Staphylococcus
aureus isolated in the years 1927 through
1947 and preserved as stock cultures re-
vealed that 43 strains were of phage type
80/81. The occurrence of other typable
strains in the broad phage groups I, II,
and III corresponded closely to the fre-
quency distribution of staphylococci re-
ported in 1945 by Wilson and Atkinson.

Strains of Staphylococcus aureus of
phage type 80/81 have assumed a posi-
tion of some prominence during the
past few years, especially in relation to
their role as causative agents of some
hospital-acquired infections. It has been
possible to identify these strains only
since about 1955--56, when phage 80
was described by Rountree and Free-
man (I), and phage 81 by Bynoe,
Elder, and Comtois (2). For this reason
it would almost appear that there has
been a tendency to regard type 80/81
as a “new” staphylococcus which has
just recently made its appearance. This
is by no means the case, for Rountree
(3) found that the Bundaberg strain
of S. aureus, which was responsible
for a series of fatalities in Australia
in 1928, exhibits the phage pattern
52/52A/80/81, and the present re-
port demonstrates that strains S. aureus
of phage type 80/81 have been not un-
common during the past 33 years. Spe-
cifically, this report describes the ex-
amination of a series of strains that
were isolated between August 1927 and
December 1947.

In “phage type 80/81” are included,
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for the purpose of this report, all
strains of coagulase-positive staphylo-
cocci that show the phage patterns 80/
81 or 52/52A/80/81, or any combina-
tion of these phages, or that are lysed
only by phage 80 or by phage 81. Re-
cent reports by Asheshov and Rippon
(4) and by Rountree (3) on the changes
in phage typing patterns of staphylo-
cocci of type 80/81 after lysogenization
suggest strongly that strains which ex-
hibit patterns comprised of various com-
binations of these phages are so closely
related as probably to represent an en-
tity. Work now under way in our labo-
ratory confirms their observations and
inferences.

A total of 276 strains of coagulase-
positive staphylococci was examined.
Of these, 256 were isolated in our lab-
oratory from pathologic material sub-
mitted for bacteriologic diagnosis be-
tween August 1927 and December
1947. The strains were isolated from
242 individuals; when more than one
strain was available from a single in-
dividual, only those isolates which
showed distinctly different phage pat-
terns, and represented obviously differ-
ent strains, were included in the tabu-
lation. The series represents a random
selection of cultures that were collected
during the period mentioned; they were
saved and placed in stock because of
their varied clinical sources or because
of their range of toxigenic and other
properties. Twenty strains were received
from other investigators during the
same period.

Stock cultures were maintained on
Difco brain-heart-infusion agar slants
at room temperature. The culture tubes
were sealed with sterile cork stoppers,
and the stoppers and upper portion of
the tubes were then coated with paraffin.
Transfers were made at an average in-
terval of about 1 year. Fresh transfers
on agar were made when the cultures
were about to be phage typed.

The phages used for typing were as
follows: group I—phages 29, 52, 52A,
79, 80; group II—phages 3A, 3B, 3C,
55, 71; group IIl—phages 6, 7, 42E,
47, 53, 54, 73, 75, 77, 83; group IV—
phage 42D; miscellaneous—phages 81,
187. The methods employed were those
described by Blair and Carr (5) and

conform to the recommendations of the
International Committee on Phage Typ-
ing of Staphylococci. All cultures were
typed first with the phages at their rou-
tine test dilutions. Those cultures which
were not lysed or which showed only
weak reactions at routine test dilutions
were retyped with the phages in con-
centrations 1000 times stronger. The
patterns were recorded in terms of those
phages which produced significant re-
actions of from 50 plaques to conflu-
ent lysis. Cultures which showed no
pattern of significant lysis either at
routine test dilutions or at concentra-
tions 1000 times stronger were recorded
as nontypable.

This report is based upon the phage
typing of all strains of the series during
the spring of 1960. While a primary ob-
ject of the study was to determine the
presence of strains of type 80/81 in the
collection, the opportunity also was pro-
vided of demonstrating the distribution
of the other strains among the broad
phage groups. It may be noted that sev-
eral of the cultures had been typed on
one or more occasions previously dur-
ing the past 12 years. The basic stabil-
ity of the phage patterns of staphylo-
cocci is indicated by the fact that pat-
terns exhibited by such cultures in the
earlier typings were confirmed during
our examination.

In the series of 276 strains, 194 (70.3
percent) were typable and 82 (29.7 per-
cent) were nontypable. The number of
typable strains which showed phage pat-
terns in the several broad groups or
types was as follows: group I, 63 (32.5
percent); group II, 42 (21.6 percent);
group III, 17 (8.8 percent); group IV,
9 (4.6 percent); “type 187,” 5 (2.6 per-
cent); “type 80/81,” 43 (22.1 percent);
and mixed (patterns overlapping two or
more groups), 15 (7.7 percent).

Six phage patterns were found among
the 43 strains of type 80/81. The sev-
eral phage patterns (all considered to
indicate the broad type 80/81) were
as follows: 52/52A/80/81, 14 strains;
52/52A/80, 15 strains; 52A/80, seven
strains; 52/80, one strain; 80/81, one
strain; 80, two strains; and 81, three
strains. The earliest of these strains,
with the pattern 52/52A/80/81, was
isolated in August 1927. The majority
of the strains of type 80/81 were iso-
lated from various clinical forms of
staphylococcal disease, including acute
and chronic osteomyelitis, soft-tissue
abscesses, boils, carbuncles, and bac-
teremia; a few were isolated from mis-
cellaneous other conditions such as cer-
vical adenitis, cellulitis, conjunctivitis,
and meningitis. In the light of current
observations on infections due to type
80/81, it may be noted that two strains
were responsible for postoperative in-
fections and one for a breast abscess.
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Forty-nine of the total number of
strains in the series were isolated during
the period 1944 to 1947—that is, during
the early era of penicillin therapy. Seven
of these strains were type 80/81, and of
these, six were sensitive to penicillin as
determined by the tube-dilution method.
The one resistant strain had been iso-
lated before the patient received peni-
cillin, and the strain was inhibited by
6.25 units of the antibiotic. In one in-
stance a penicillin-sensitive strain with
the pattern 52/52A/80 was isolated
from an osteomyelitic lesion before the
start of antibiotic therapy; after the ad-
ministration of penicillin for 1 month,
a strain (not included in the tabulation)
showing the same phage pattern was
isolated from the same lesion and was
found to be inhibited by 50 units of the
antibiotic.

The only previous report with which
our observations can reasonably be com-
pared is that by Wilson and Atkinson
(6) in 1945, in which are described
the techniques of staphylococcal phage
typing upon which current methods are
based. The majority of the strains ex-
amined by Wilson and Atkinson were
derived from a variety of infections
during a part of the same period cov-
ered in our report. Although the typing
schema of Wilson and Atkinson is rath-
er different from that in current use,
they did recognize certain broad cate-
gories which now correspond to groups
I, I, and III. When their figures for the
frequency distribution of “types” are re-
arranged to correspond to groups I, II,
and III, it is found that the proportion
of typable strains encountered in the
three groups by Wilson and Atkinson
and by us, respectively, are as follows:
group I, 33.4 and 32.5 percent; group
II, 19.4 and 21.6 percent; and group
III, 9.4 and 8.8 percent. Type 80/81,
as such, was not identified until 10 years
after publication of the report of Wil-
son and Atkinson. Lysis in the pattern
52/52A was not mentioned specifically
by Wilson and Atkinson, and it can be
only a matter of conjecture whether any
of the strains which they reported to be
lysed by phage 52 or phage 52A actual-
ly represented type 80/81. It is of some
interest, however, to note that five
strains of type 80/81 in the present
series had been submitted to phage typ-
ing 10 or 12 years ago and had been
found to be lysed by phages 52 or
52A, or both.

The low incidence of group III
strains reported by Wilson and Atkin-
son and encountered in this series is in
striking contrast to the predominance
of these strains that became apparent
not long after the introduction of anti-
biotic therapy (7). A trend in this di-
rection was seen in the present series,
for group III strains, among the strains
isolated from 1944 through 1947, were
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increasingly more numerous, and more
frequently penicillin-resistant.
Although the incidence of strains in

this series is reported in terms of per-
centage, we do not intend to imply that
the figures necessarily indicate the true
distribution of staphylococci among the
broad groups during the 20 years in
question. We feel, however, that the
figures have some degree of validity, to
the extent that they express the broad
relationships of the several groups and
correspond closely to the observations
made by Wilson and Atkinson at a
similar period of time. There is little
question that type 80/81 was a not in-
significant cause of staphylococcal dis-
ease long before its recent rise to prom-
inence (8).

JouN E. BLAIR

MIriAM CARR
Laboratory Division, Hospital for
Joint Diseases, New York
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Nomenclature of Devices Which
Simulate Biological Functions

Abstract: The suffix -mime is proposed
to create generic names for the general
class of man-made devices which simulate
biological functions. The suffix is used after
the stem of the word that describes the
organ or cell being simulated; for instance,
artificial neurons are described as neuro-
mimes.

With increasing knowledge of the
mechanisms of many biological func-
tions, and concomitant development of
technology, it has become possible in
recent years to construct (or computer-
simulate) devices of one sort or another
which, to a specified extent, can act
like and even replace parts or organs
of the living organism. Such artifices as
heart-lung systems, which allow pro-

longed surgery on the heart and pul--

monary system, artificial kidneys, which
take over renal function temporarily or
even semipermanently, and most re-
cently, artificial neurons, which are
providing a valuable tool in neuro-

physiological research, are examples. In
the near future many more develop-
ments in this direction may be antici-
pated.

In discussing these devices authors
unavoidably make comparisons between
the performance of their inventions and
the “real thing,” draw conclusions on
the basis of experiments with their
analogs which they wish to apply to the
living structure, and attempt to correct
their artifacts as a result of apparent
discrepancies between artificial and
biological behavior.

In all of such activity, juxtaposition
of the same names referring to the de-
vice and to the “prototype” is likely to
become confusing to the reader who
may be at a complete loss in trying to
find out whether the “neuron” - the
author is discussing is the real or the
simulated thing. The author, anticipat-
ing this, can find several ways to avoid
confusion.

One obvious way is to label his de-
vice, whenever he is talking about it,
“artificial”’; but this becomes clumsy,
and after a few papers on the subject,
authors tend to assume that by now
everybody knows what they are writing
about, and drop the adjective. Another
method is to baptize the device with
some arbitrary name, for example,
ARKID for artificial kidney, or CAR-
DIOTRON for an artificial heart-lung
system; the -tron suffix seems to be
especially popular. The trouble is,
again, that the author (usually after
the first paper) neglects to clarify the
name, or at most refers to it in a foot-
note.

There seems to be reason, therefore,
to make a case for universal nomen-
clature specifically designed for artifi-
cial devices which simulate to some ex-
tent biological functions. Such a no-
menclature should meet several criteria:
(i) It is desirable, for purposes of
orientation, that the stem of the word
which refers to the original cell or
organ be retained; so, in artificial kid-
ney systems the stem nephr- or ren-
should occur, in heart-lung systems
card- or pulm- should be present, and
artificial neurons should have neur- or
nerv- in their names; (ii) For con-
venience in writing and speaking, a
single word of not more than three or
four syllables should suffice. This leads
immediately to the necessity of using
prefixes or suffixes; (iii) The affix, then,
should be easily recognized for mean-
ing: -like, simulating, analog of, behav-
ing as if, and so forth; (iv) Affixes al-
ready much in use, such as para-, meta-,
-oid and -id should, where possible,
be avoided, so as not to evade one con-
fusion by creating another.

The choice now narrows down to a
few relatively little-used affixes, of
which the prefix sim- or simu- (from
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