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The characterization of 556 Micrococcaceae isolates from various clinical sources

has been presented. The incidence of coagulase-negative mannitol-positive staphylo-
cocci was 3.2% and that of coagulase-positivea nnitol-negative staphylococci was
1.6%. There appears to be insufficient justification for the routine reporting of
staphylococcal variants from a general bacteriology laboratory, and biotyping
should be reserved for special circumstances.

In the last several years, a number of investiga-
tors have studied members of the family Micro-
coccaceae with respect to their physiological and
biochemical activity (1, 2, 5, 8, 9). Most of these
investigations have dealt with organisms from
nonhuman sources. The problem of pathogenicity
of coagulase-negative staphylococci has not been
well defined, although it is generally agreed that
these organisms are associated with disease states
in ctain circumstances (3, 11). Attempts at bio-
typing these organisms may prove to be most
helpful; however, with the multiplicity of tests
required, the usefulness of these methods in a
clinical diagnostic laboratory is limited (3). Re-
cently, Branson (4) reported the results of limited
biotyping of 220 Micrococcaceae isolates collected
over a 15-week period in a private general hospital
and found that almost 18% of Staphylococcus
aureus strains isolated were coagulase-negative.

In an attempt to define the frequency in this
laboratory of agulase-negative mannitol-posi-
tive staphylococci, 556 primary clinical isolates
were selected for study.

MATERISA AND MEHMODS

Strains to be studied were randomly chosen from
the Diagnostic Bacteriology Laboratory during the
months of August through November 1968 and in

January 1969. Colonies seeted for study were picked
from Blood-Agar plates (BBL) which had been incu-
bated at 37 C for 18 to 24 hr. Colonial morphology
and hemolysin production were noted, and a Gram
stain was performed on all isolates. Each strain was
tested for ctalase activity and nitrate reduction.
Coagulase activity was determined by slide and tube
tests uilizing rabbit plasma (Difco). Fermentation
reactions were determined by inoculation of a 1%
mannitol semisolid agar-stab tube and a 1% glucose
semisolid agar stab tube that were overlaid with 3 to 5
cm of sterile mineral oil and incubated at 37 C for 24 or

48 hr. Strains (378) were tested for deoxyribonuclease
activity (Deoxybonuclease Test Medium, BBL).

RSULTS

The source of the specimen, total number of
isolates, and the results of the various tests per-
formed are listed in Table 1. The agreement of
the slide- and tube-coagulase tests was 92%. Ali
isolates were catalase positive, and all strains re-
duced nitrates with the exception of Gaffkya
tetragena. Coagulase-positive mannitol-negative

staphylococci represented 1.6% of the total iso-
lates (or 3.2% of strains defined as S. epidrmids
on the basis of mannitol fermentation) and co-
agulase-negative mannitolpsitive staphylococci
represented 3.2% (or 8% of strains defined as S.
areus on the basis of mannitol fermentation).
Of the 378 isolates tested for deoxyribonuclease
activity, the agreement of the deoxyribonuclease
test with the cogulase test was 97.8% for co-
agula-positive strains and 94.1% for coagulase-
negative strains.

DLSCUSSION

Mossel (9) found that 2.1% of coagulase-
positive staphylococci were nannitolnegative,
and, in Kimles experience, this figure was 1 to
2% (6, 7). The ineidence in this report is 3.2%.
Kimler's observation that approximately 8% of
coagulase-negative strains ferment manntol (6)
is in complete agreement with the results ob-
tained in our study. This is in contrast to the 18%
incidence found by Branson (4). Papaevangelou
and Papavassiliou studied 328 strains of staphylo-
cocci and found that 98.4% of 262 coagulase-
positive strains were deoxyribonuclease positive
and that 96.9% of 66 coagulase-negative strains
were deoxyribonuclease negative (10). These re-
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TABLE 1. Characterization of Micrococcaceae from clinical sources

Coagulase- Cog
negative uae

Total ad pstv
Source of specimen no. of Staphylococcus S. epemis and Pte Sarcina

isolates auespsitive mannitol- tetragena ccu

stahy negativeltaP Xi staphy-occi lococci

Ear, nose, throat, and 115 69 39 (2)a 1 5 1
mouth

Skin 80 39 (1) 38 (2) 3
Blood 69 36 32 (3) 1
Urine 68 3 (1) 57 (3) 5 (3) 3
Wound and ulcer 51 25 (1) 23 3
Sputum, bronchial wash- 34 15 16 (1) 3

ings, and tracheal
aspirations

Abscess 22 12 6 4
Eye 22 7 15 (1)
Urogenital (kidney, 18 1 15 (1) 2

bladder, cervix, prostate,
and lochia)

Pleural and peritoneal 14 6 8
fluid

Synovial fluid 13 8 5
Spinal fluid 12 11 1
Heart valve 11 11
Fistulae (sinus tract, drain 10 2 8
catheter tip, and cut-
down site)

Bone 9 2 6 1
Bile 4 4
Tissue (node, liver, and 3 1 2

parotid gland)
Pleural fluid of rabbit 1 1

Total 556 226 296 18 9 5 1 1
Per cent 100.0 40.7 53.2 3.2 1.6 0.9 0.2 0.2

a Numbers in parentheses represent number of isolations giving a "false-negative" or "false-positive"
deoxyribonuclease test (that is, S. aureus or S. epidermidis on the basis of mannitol fermentation).

sults agree rather closely with our figures of 97.8
and 94.1%, respectively.
Our data (8%) are at considerable variance

with those of Branson (4) in which the incidence
of coagulase-negative S. aureus is 18%. To explain
this discrepancy is difficult. However, it is possible
but unlikely that the variance is due to differences
in sampling and differences in the source or
sensitivity of the commercial rabbit plasma.
Furthermore, there is a chance that in Branson's
study an absence of true anaerobiosis in the test
for mannitol fermentation may have enabled an
oxidative breakdown to occur, resulting in a
falsely high number of positive reactions. Whether
Branson's mannitol fermentation reaction "at
the bottom of the tube" (4) enhances this last
possibility is not known. It is interesting to ob-
serve in the present study, as well as in Branson's

(4), that a large proportion of the coagulase-
negative mannitol-positive strains of staphylococci
were isolated from the urine or urogenital tract.
The explanation for this phenomenon bears
further investigation. Excluding all urine isolates
from both studies, however, does not eliminate
the differences between the two studies; it only
serves to reduce our own incidence of coagulase-
negative mannitol-positive strains of S. aureus
to 5% and Branson's (4) to 11%.
No attempt was made to ascribe clinical sig-

nificance to each isolate in this study but rather
to study isolates from a wide variety of clinical
sources. Particular attention was directed to those
isolates from sources in which it might be clini-
cally important to determine if the organism repre-
sented a coagulase-negative mannitol-positive
type of staphylococcus; hence there was a large
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number of isolates from blood, normally uncon-
taminated body fluid, tissue, cerebrospinal fluid,
abscesses, and wounds.
On the basis of this investigation, we cannot

recommend the general adoption of multiple
testing of staphylococci in the general n
microbiological laboratory except in unusual
circumstances or for rarch purposes. At the
present time there appears to be insient

justification for routine of staphylococ-
cal variants. The decision to request sensitivity
testing and to initiate treatment remains a

clinical one.
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