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Interactions of

Staphylococcal Colonization

[nflience of Normal Nasal Flora and ;-‘Intin_nicrobials on
" ocudated Staphylococcus aureus Stram 5024

IHHENRY R SHINEFIELD, MD;

JOHN D, WILSEY, MD: JOHN C. RIBBLE, MD;

AMARVIN BORIS, A D, NEW YORK; HEINZ F. EICHENWALD, MD, DALLAS;
AND CAROLINE L DUTTMAR, RN, NEW YORK

I'l' [IAS BELEN clearly demonstrated that
artificial colonization of the nasal mucosa
of newborns with one strain ot Staphylococ-
cus awrcus interferes with subsequent ac-
quisition of a second strain of S auwreus.
This deliberate colontzation ot ntants
shortly after birth with a staphylococcal
drain of low virulgnee {strain S02\) has
been cmployved to protect mtants  trom
colomization and disease with virulent epi-
demic strains of § awrcus =°

Following these observations, studies were
extended to two groups of adults. ( )hserva
tions on one group (male, adult volunteers,
members of the IFederal Penitentiary  in
Atlanta) emphasized altered resistance of
carriers to nasal colonization following ad-
ministration of sodium oxacillin.™>

The present observations were made on
medical and nursing students at the New
Vork Hospital-Cornell Medical Center pri-
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marily to study colonization of oxacillin-
and placebo-treated noncarriers by a selected
strain of S aureus. Data were also collected
on the effect of sodium oxacillin on organ-
isms other than S aurcus carried on the
nasal mucosa. In addition, the protection
which deliberate S awrens inoculation af-
iorded the host against reinfection by other

microbes was also evaluated.

Definitions

The following terms were arbitrarily de-
hned:

Carrier.—An individual from whose nose
a strain of S awreus was recovered at least
three times from four consecutive weekly
cultures.

Noncarrier—An individual from whose
nose no S awureus was recovered at least
three times over the same period.

Challenge Strain of S awrcus.—A pen
cillin-sensitive, non-penicillinase producing,
coagulase-positive strain of S aurcus of low
virulence—called strain 302A.

Criteria of Successful [noculation or
“Take”.—lIsolation of 502A from nose by
culture 24 hours after inoculation.

Resident Strain—Original strain of S
aureus recovered from carriers during the
mitial culture period
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Materials and Methods

I'he nasal mucosa of 81 hrst-year medical stu-

dents and 87 nrst-year nursimg students was cul-

tured for consecutive weeks. Ot the combined

L "LI: :_j-:. ]I'h":

Lor
all the noncarriers who vol-
study.

students,

unteered (38 students) participated in the
Only carriers who volunteered who harbored a strain
that could be differentiated easily from the challenge

stram were participants in the study (43 students ).

Carriers were then randomly  subdivided into
three smaller groups as were nonearriors One group

of carriers and one group of noncarriers received
sodium oxacillin followed by nasal moculations of
saline. A second group of carriers as well as a sec-
ond group of noncarriers received sodium oxacillin
tollowed by nasal inoculations of 5 aurens straim
502A. The third and the third
group of noncarriers both received placebo capsules

502A

group of carriers

followed by nasal inoculation of S aureus

(Table 1),

The carriers and noncarriers, treated with sodium
oxacillin, three times a day,
onc hour betore or two to three hours after meals
antibiotic was, at

took 2 gm by mouth,

for seven consecutive days. The
the same time, applied locally to the nasal mucosa
by means of cotton swabs saturated with sodium
oxacillin containing 10 mg of sodium

oxacillin per gram of grease base. An attempt was

omtment,

made to cover the mucosa to a de 'pth of 3 em from

the nostrils. For those who did not receive the

sodium oxacillin, an equivalent amount of placebo
was administered in the same manner

Within 24 hours after cessation of antibiotic ad-

mumstration, Z X 10" orgamsms were placed, by

means ot a mucroburet, in cach nostril ot partic.-

ants - groups challenged with 302A five to six
I |

times over the next davs. Those not chal-

lenged with 5027 received an equivalent amount of

SCVEN

saline in an identical manner during the same period

of time
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Fig 2-—Medical students and nurses, group 2:
Noncirriers receiving sodium oxacillin and saline.

Nasal cultures were obtained from all participants
Just prior to each inoculs ition of 3022 or saline and

at weekly intervals for 14 weeks tollowing the ces-

sation of 302A or saline administration No cultures

were taken the fifth and sixtl week after mnocula-
tion because students were on acation.
cultures were taken 19 and 46 weeks after Innocu-
lation. Dry,

Additional

sterile, cotton applicators were rotated

immediately placed
contaming 0.5cc of sterile trypticase sov
Within two hours appheator

cach was

streaked on three agar plates . trypricase sov agar,
mannitol agar, and sheep |:Iuwi agar. Following 48
hours of incubation at 37 (

all hacterial colonies
s fol-

\ Crsaeria, diphtheroid,

classified
S aunrcus, Micrococen X,

Protews,  Pseadontonas.  ie WHEOCHCCHY,
Streptococcus, Hae mophilies mifluenzae. and

Hn[‘r colonies

veast.
trom each plate showine the typical
color, and consistency of staphylocaoce-

not lysed by
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e 4 —Medical students and nurses, group 4:
N oncarriers receiving sodium oxacillin and 502A.

phages were tested for the presence of coagulase

il v meehication of the shde ;l}:yllll“l.’lliuﬂ

nethod of Caudmen and Graves® Coagulase nega-

woere e onstdered s a0 form ol Micra-
Results

OfF the 168 students originally cultured,
534 (3270) were persistent carriers, 69

1) were persistent noncarriers, and 43

2700y carvied S aureus intermittently (Ta-
ble 21, OfF the carriers, 14 (26% ) had peni-
cillin-resistant strauns of S aurcus

The 11 carriers in group 1 were treated
with sodium oxacillin and challenged with
sadine ( Fig 1), During the week when saline
wits moculated, the original strains were re-
covered in only seven of 60 cultures. During
the 14 week follow-up, however, either the
aviginal strain or a new strain was recovered
trom the majority of individuals, e, nine
out of 11, or 827, Of interest is the num-
ber of individuals who picked up 302A
spontancously (four out of 11 or 36%).
'articipant 8 became a persistent carrier of
M2, At 46 weeks three volunteers con
tnned to carry their resident strain.

In group 2 the nine noncarriers were
treated with sodium oxacillin and challenged
with saline (I1ig 2). Only one volunteer
(No. 5) was spontaneously colonized and
became a persistent S aurcus carrier during

PURPOSEFUL STAPH COLONIZATION—SHINEFIELD ET AL

TasLe l—Experimental Design

(urrier or

Group  Noncarrier Treatinent Regimen

1 (Carrier soditm oxacillin 4+ saline
Ll Nancarrier Soditun oxacillin 4 saline
I Currier Sodinm oxacillin 4 5024
I\ Notcarrier sodiunt oxacillin 4 502A
A (Currier Placebo 4= 502A
ol Nonearrier Placcho 4 502A

the first 14 weeks of the follow-up. Sub-
ject 1 became an § aurcus carrier at 19 weeks
and still carried an identical strain at 46
weeks.

Group 3 consisted of 13 carriers treated
with sodium oxacillin and challenged with
502A (Fig 3). Not only was there marked
suppression or elimination of the original
strains during the week of 502A inoculation
(only one culture yielded the original strain),
but all 13 members acquired 502A. Iour
weeks later, 11 out of 13 or 85% still carried
the challenge strain. However, this per-
sistence declined gradually over the next 15
weeks, so that on the culture 19 weeks after
moculation only four of 11 (36%¢) still
carried 302A. At 46 weeks two of the ten
volunteers still available for culture carried
S02A.

Group 4 consisted of 18 noncarriers
treated with sodium oxacillin and challenged
with 502A (Fig 4). Of the 18 subjects, 15
(83% ) acquired 302A during the inocula-
tion period, at the four-week follow-up, 11
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14 PURPOSEFUL STAPH COLONIZATION—SHINEFIELD ET 41

of the 15 (73%) still carried the organism,
and by 19 weeks, the number of carriers had
decreased to five out of 14 (36%). At 46
weeks three out of 12 members in this group
still carried 502A.

Group 5 consisted of 14 carriers treated
with placebo and challenged with 502A (Fig
5). Nine volunteers picked up 502A during
the week of inoculation. However, only three
participants, subjects 5, 10, and 11, carried
the organism longer than one week, and
these same individuals did not carry any
strain of .S aureus for at least two days be-
fore 502A could be detected. By 19 weeks
none of these carriers were colonized with
S02A. However, nine out of 14 students still
carried some type of S aureus other than
SOZA at 46 weeks.

Group 6 consisted of 18 noncarriers who
were given placebo and challenged with
S02A (Fig 6). The “take” rate was striking
(17 out of 18 or 94%). However, persist-
ence of 502A declined sharply, and there
were only eight of 17 (47%) carriers of
502A at This
about the same over the next ten weeks but
at 19 weeks only one out of 17 or 6<¢ still
502A. None carridd 302A at 46

four weeks. rate remained

carrted
weeks.

The comparison of “take” and persistence
rates among groups challenged with 302\ is
demonstrated in Table 3 and Fig 7 and 8.

The “take” rate of 502A was greater among
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Fig 6.~—Mcdiga! students and nurses, group 6:
noncarriers receiving placebo and S02A.

treated with sodium oxacillin

(group 3), 13 of 13 or 1009, than among

carriers

carriers treated with placebo (group 5), 9
ot 16 or 64%. The persistence rate at four
weeks group. 3, Ll of 13
(83%¢ ), than in group 3, 2 of 9 (229%), and

Wis greater in
this difference persisted thri ughout the 46
week period of observation. The difference
in “take"” rates between the two noncarrier
groups is not statisticallv significant, 15 of
18 (83%) for group 4 vs 17 of 18 (94%)
for group 6.

However, four weeks after
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) Staphylococcus Aureus Carriage Among First Year Medical Studenis
} and First Year Nursing Students

" 2 5 . - ltive S
Perststent nasal CArricrs of 'i-l,:”t.'bl."l'(]bll.i '_l'. . :jmru.-
rs of coagulase-positive S aureus

of congulase positive S aureus

Transient § nasal carrie
Persistent nasal noncarriers

Medical Students (81 *) Nursing Students (87 *) Total

—

« ‘Total number of students cultured for four consecutive weeks

t ‘Transient

regimens were stopped, the per-
sstence of 302A was higher in the volun-
(cers who received oxacillin before a S02A
oculation—11. out ‘of 15 (73%) vs 8
out of 17 (47%). Striking differences were
.cen between the 502A inoculated oxacillin-
mnd placebo-treated noncarriers at 19 and 46
weeks: five out of 14 (36%) and three out
oi 17 (23%) vs one out of 17 (6%) and
sero out of 16 (0% ).

Table 4 compares the aerobic nasal flora
other than S awrcus of carriers and non-

reatment

carriers before any treatment regimen was
mstituted. Only § aurews and organisms
as micrococci, diphtheroids, and

aliform types were included in the analysis

crouped

anee all other organsys found in the nasal
Horn were not recovered in sufficient num-
bers to be analvzed meaningfully. Tt is ob-
vious that micrococet, diphtheroids, and
coliforms were recovered more frequently in

188

38 carriers over a

noncarriers than in carriers From

ultures obtaimed from
pertod of four weeks, micrococet, diphthe-

roids, and coliforms were 1solated 91, 24,

WEELE Kooy

|TAKES|

< anrens was not recovered from at least two of the four initial nasal cultures.

30/81 (379%) 24/87 (28%) 54/168 (32 %)
21/81 (26%) 24/78 (28%) 45/168 (27 %)
30/81 (37%) 30/87 (45%) 69/168 (41 %)
and 41 times, respectively. From 221

cultures obtained from 45 noncarriers over a
similar period of time, micrococci, diphthe-
roids, and coliforms were isolated 209, 88,
and 83 times. Differences between carriers
and noncarriers for each group of organisms
was significant at P=<0.001.

Fig 9 graphs the recovery rate* of
micrococci before, during, and after treat-
ment regimens for all oxacillin and placebo
groups. Among carriers treated with sodium
oxacillin, 53 of 115 (46%) of the cultures
taken before treatment yielded micrococei
(columns 1 and 3). During treatment the
recovery rates of micrococci in carriers in-
creased to 77 of 127 (61%). In the 14
weeks following cessation of oxacillin,
cultures from carriers yielding micrococcl
increased even further to 181 of 240 (75%).
As seen in column 5, during placebo admin-
istration, recovery rate of micrococct in car-
riers increased from a pretreatment rate of
38 of 73 (52%) to 60 of 79 (75%).

* Recovery rate is defined as the number of cultures
yielding the particular organism in question per total cul-
tures taken during the first 14 weeks of follow-up.
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® Numbers of valunteers with 502 A fakes per

numbers of volunteers inoculaled.

® Numbers of volunteers with persistence of 502 A per numbers of available volunieers with lakes.

1g 8—Comparison of acquisition and persistence of 502A in noncarriers treated with oxa-

ctllin and 302A with noncarriers
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16 PURPOSEFUL STAPH COLONIZATION—SHINEFIELD E1 AL

Jefore oxacillin  treatment, micrococci
were recovered from 129 of 132 (98%) of
the cultures taken from noncarriers
(columns 2 and 4). During treatment this
fell to 75 of 136 (55% ), and after drug ad-
ministration the number of cultures from
which micrococct were recovered from non-
carriers rose to 234 of 263 (89%). There
was no observable change in the recovery
rate of micrococcl in the noncarrier group
during or after administration of placebo
capsules and nasal ointment (column 6).

The recovery rate of diphtheroids was re-
duced significantly among both carriers and
noncarriers during treatment with sodium
oxacillin (Fig 10, columns 1, 2, 3, and 4).
FFollowing cessation of antibiotic treatment
diphtheroids reappeared to a small extent.
However, for all oxacillin-treated groups,
the follow-up recovery rate of diphtheroids
was significantly lower than the pretreat-
ment recovery rate. No significant change
in the diphtheroid recovery rate during or
after therapy was noted in the placebo-
treated groups (columns 5 and 6)

Oxacillin had no counsistént effect on re-
covery of coliform organisms from either
carriers or noncarriers (I7ig 111, In the
group of carriers treated with sodium oxa
cillin (column 1) the recovery rate during
oxacillin therapy fell from a pretreatment
rate of 13 of 532 (25%) to 6 of 60 ( 10%% ) :
significant only at £=0.05. On the other
hand, a second group of carriers treated
with oxacillin (column 3) showed no sig-
nificant fall in recovery rate of these organ
isms during the administration of oxacillin
(17 of 63 [279 ] to 12 of 67 [18¢¢])

An increase in coliform recovery rate
during oxacillin therapy was seen in one

group of the noncarriers (column 2). It
should be noted that the pre-oxacillin
coliform recovery rate of 6 of 44 (14%)
was considerably and inexplicably lower
than a pretreatment recovery rate of 37 of
88 (42%) and 41 of 89 (46%) found in
two other groups of noncarriers (columns
4 and 6).

The effect of S aureus, strain 502A, on
the recolonization of carriers and non-
carriers with various groups of organisms is
summarized in Table 5 and 6. A fter sodium
oxacillin and 502A therapy, the recovery
rate of S aureus other than 502A among
carriers challenged with 502A during the
first 14 weeks of the follow-up was 31 of
130 (24%) while the recovery rate in in-
dividuals who were simply challenged with
saline was 33 of 110 (48%): significant at
P=<0.01 (Table 5).

During the 14 weeks after antibiotics were
stopped, carriers treated with either saline
or SO2A showed an increase in the recovery
rate of micrococet from the nasal mucosa.
The recovery rate in the 502A-treated volun-
teers increased from 36 of 67 (349%) during
treatment to 90 of 130 (69% ) while in the
saline-treated individuals the change in the
recovery rate was from 41 of 60 (68% )
to 91 of 110 (83%). The difference in in-
crease between these groups was not sig-
nificant (P = >0.2).§ After oxacillin, changes
in recovery rates of diphtheroids and coli-
torms were small and were similar in 502A
and saline-treated students.

Data on noncarriers are seen in Table 6.
After sodium oxacillin nine of 162 (59%) of
S0Z2A-treated noncarriers were colonized

7 ;
] ”C‘I('rmlnrd by analysis of variants using aresin trans
formation,

FABLE 3. —Comparison of “Take’™ and Persistence Rates in Nasal

Subject

Ciroup 3

carriers: treated with sodinm oxacillin and challenged with 502 4

Ciroup 5
carriers: treated with placebo and challenged with 502 A
CGroup 4

nonecarriers treated with sodium oxacillin and challenged with 502

Group 6
nonecarricers: treated with placebo and challenpged with 5074

Carricrs and Noncarriers

“*Palkn'’ Persistence Rate
Rates — - : r =
( %) 4 Wk 19 Wk {6 Wk
1313 (100) 11/13 (85) 4/11 (36) 2/10 (20)
9/ 14 (64) 2/9 (22) 0/9 (0) 0/9 (0
15/18 (83) 11/15 (73) 5/14 (36) 3712 (25)
17/18 (94) 8/17 (47) 1717 (6) 0/16 ()

Amer J Dis Child—1 ol 111, Jan 1966
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Carriers * (%)

\nism per total cultures taken on all men

DURING

Nuasal I'loru of Persistent Carriers and Persistent

Hrels

~Nonecarriers * {€e)

91/188 (48) t 209/221 (95 t
og/188 (1) 1 88/221 (40) t
41188 (22 { 83/221 (38) t

e ——————————————

e

ibers in the study (83) during the four-week

r sighificant for each group of organisms at P = <0.001.

carriers acquired and retained the inoculated
carriers. Heavy
colonization with resident strains of &
aurcus inhibited nasal colonization with
502A. This is similar to our data obtained
from volunteers at the Federal Penitentiary
which also demonstrated that heavy coloniza-
tion with resident strains of S aurcus inter-
colonization by

strain more easily than

fered  with subsequent

challenge staphylococcal strains.”

However, if carriers are given oxactllin
before S02A 1s inoculated, the nasal mucosa
is susceptible to colonization. The carriage
rate in this group of students at ten weeks
considerably less
92%

after tnoculation was 47Ce :

than the ten-week persistence rate of

observed in the penitentiary volunteers.”

Multiple factors operative in a hospital en-

that tend to reduce the nasal

carriage rate of llcniriﬂin~scnsili\'c S aurcus

vironment

probably account for this difference.
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PURPOSEFUL STAPH COLONIZATION—SHINEFIELD ET AL

TasLe 5.—Nasal Flora Recovered From S aureus Nasal Carriers Before and
After Treatment With Sodium Oxacillin and 5024 or
Sodium Oxacillin and Saline

Sodium Oxacillin and 502A

Sodium Oxacillln and Saline

Organism Before ( %)

S. aureus other than 502A — v

Micrococei t 23/63 (37) 36/67 (541)
Diphtheroids t 8/63 (13) 0/67 (0)
Coliforms t 17/863 (27) 12/67 (18)

During ( %)

Alter (%) *

Belore ( %)

During (%) After (%) *

317130 (24) — 53/110 (48)
90/130 (69) 30/52 (58) 41/60 (68) 91/110 (83)
17130 (1) T/52 (14) 1/60 (2) 4/110 (4)
197130 (15) 13/52 (25) 6/60 (10) 9/110 (8)

[t must be emphasized that “heavy
colonization” 1s an important qualification of
the nasal colonization status when evaluating
data on staphylococcal interference. Recent
data demonstrated that the protection against
artificial individuals who
carry relatively few colonies of S aureus on
their nasal mucosa was considerably less
than of heavily colonized volunteers.® All the

colonization of

carriers in this study as well as those in the
concurrent study 7 were “heavily colonized”.

The present data also suggest that there
are other inhibitory Yactorg aside from the §
aurcus that influence nasal colonization with
deliberately inoculated 502A. For example,
at the 19-week follow-up, persistence rates
i the noncarriers challenged with 502A
without treatment
strikingly lower than the persistence rates in

prior antibiotic were

* Number of cultures yielding particular organism/total cultures taken during 14-week follow-up (per cent).
t Recovery rate during and after oxacillin and 502 A compared to recovery rate during and after oxacillin and saline not significantly
different (P = >0.2 determined by analysis of variants using arcsin transformation).

noncarriers treated with sodium oxacillin
and then inoculated with 502A (6% vs
36% respectively). Treatment of noncar-
riers with sodium oxacillin raised persistence
rates to essentiallv those rates observed in
carriers who were pretreated with sodium
oxacillin before they were inoculated. This
suggested that any difference in noncarriers
and carriers could be ablated by systemic and
local treatment with sodium oxacillin.
Whether antibiotics render both carriers
and equally susceptible to
staphylococcal colonization when exposed to
staphylococci not by direct inoculation but

noncarriers

under normal living conditions is a question
that has not been answered in the present
study. There is, however, a suggestion in
the data that population
dynamics are operative, carriers who have

where normal
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TABLE 6. ;
With Sodium

Sodium Oxacillin and S502ZA
PR B S

pefore (%) Durlng (%

Qrganism

17/91 (52)
4/91 (4)
27/91 (30)

85,188 (97)
36/88 (41)
37/88 (42)

&, gqureus other than 502A
Mierococel t
Diphtheroids t

Coliforms {

———

« Number of cultures yielding particular Org
t Recovery rate during and after oxacil
different (P = >0.2 determined by apalysis of varian
will be more
environ-

been treated with oxacillin
susceptible to colonization
mental strains of S aureus than noncarriers
who had identical treatment (Fig 1 and 2).
During the first 19-week follow-up period
four of 11 individuals in the former group
S aureus and
while this

with

acquired a new strain of
carried it two weeks or longer,
phenomenon was observed in only one of
nine in the latter group.

The factors responsible for this phenome-
non of bacterial interference are not known.
Two experimental models in animals are be-
ing studied in an attempt 1o understand the
mechanism(s) involved in this type of pro-
tection.  Ribble hnd Shinefield demonstrated
wl.liili'\'il)l‘“l‘i_’.’l! interference in the allantoic
cavity of fertile chick eggs 'Y while Anthony
and Wannamaker have observed the same

phenomenon at burn sites of rabbit skin.!!

B scrore

OLONIZA TION—SHINEFIELD ET AL

__Nasal Flora R .covered From Non e er
o O,r:u':'H:'n and 502A or Sodium Oxacillin and Saline

anism/total cultures
lin and 502A compared to recovery rate during and after oxacillin and saline not significantly

{5 using arcsin transformation).

DURING N

carriers Before and After Treatment

Sodium Oxacillin and Saline

After (%) * nefore (%)  During (%)  After (%) *

9/162 (6) - 12/81 (15)
148/174 (8S) 44/44 (100) 28/45 (62) 86/80 (87)
22/174 (13) 72/44 (50) 6/45 (13) 23/89 (26)
55/174 (32) 5744 (11) 13/45 (29) 21/89 (24)

taken during 14-week follow-up (per cent).

[n addition, Ribble has obtained experi-
mental evidence which suggests that
staphylococci grown in vitro produce a sub-
stance which interferes with utilization of
nicotinamide by staphylococci.** How, if at
all this substance is involved in staphylococ-
cal interference in vivo s speculative at the
moment.

The relationship of § aureus to the other
organisms that comprise the normal biota of
the nasal mucosa is of considerable interest.
['actors involved in maintaining a balance
between the biota of the nasal mucosa are
hot well defined, but the present data sup-
port the observation of others that S aureus
carriers are not as likely as noncarriers to
be colonized with a variety of Organisms
other than S aurcus considered to be normal
components of the nasal flora.!?

In the present study the effect of oxacillin
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on groups of organisms other than S aureus
depended on the host as well as the type
of organism encountered. I[For example,
oxacillin treatment markedly reduced the re-
covery rate of micrococci in noncarriers
whereas the recovery rate of micrococei
from carriers increased during the admin-
istration of oxacillin. The meaning of this
increase 1s not clear since an increase in the
recovery rate of micrococct was also seen in
the placebo-treated carriers. On the other
hand oxacillin virtually eliminated diphthe-
roids from both carriers and noncarriers
while in both these groups little effect of
oxacillin on the recovery rate of coliforms
was noted.

The data also demonstrated the selective
protective effect of deliberate nasal coloniza-
tion with strain 502A. Comparison of re-
covery rates of other strains of S awreus
during a l4-week follow-up period between
carriers and noncarriers treated with sodium
oxacillin and challenged with saline, and
carriers and noncarriers also treated with
sodium oxacillin bt chaltenged with 502,
showed that once the inoculated strain
heavily colonized volunteers, it interfered
with subsequent spontanceous colonization by
other strains of S auwrcus

Colonization with 302A after oxacillin
therapy did not influence, however, the ac
quisition of micrococci, diphtheroids, or
coliforms. The marked reduction in recovery
rates of diphtheroids during follow-up in
carriers and noncarriers treated with sodiun
oxacillin and colonized with S aurcus 3027
cannot be ascribed to any phenomenon of in
terference by 502A, since a comparable re
duction was noted in the or ups challenged
with saline.

Summary

supporting evidence has been presented
for the hyvpothesis that heavy colonization
with resident strains of Staphviococcus
auwrcus interferes with colonization by chal
lenge with a second strain of S aurcus |he
data clearly demonstrated that the presence
of one strain of S aurcus on the nasal
mucosa makes it difficult if not impossthle
for a second S aurcus strain to colonize
this site,

Amer T Dis Child

Noncarriers acquired and persistently car-
ried the challenge strain more easily than
carriers. One week after inoculation the im-
planted S02A strain was carried by 53% of
the untreated noncarriers but by only 21%
of the untreated carriers. This striking dif-
ference was noted throughout the entire
46-week follow-up period.

The data also suggest that other factors
may interfere with deliberate attempts to
colonize the nasal mucosa, but that these
factors as well as the inhibitory effect of
resident strains of § awrens can be sup-
pressed or eliminated with systemic and
local oxacillin treatment.

In fact, after antibiotic treatment, 502A
take and persistence rates were the same in
carriers and noncarriers,

Information gained in the present study
on organisms other than S aurews found on
the nasal mucosa may be summarized as
follows:

. 5 aurcus carriers are not as likely as
noncarriers to be colonized with micrococci.
diphtherowds, or coliform groups of or-
ganisms.

2. Oxacillin was effective in eliminating
OF SUPPressing micrococci in noncarriers as
well as diphtheroids in both carriers and
NONCarriers.

3. The presence of the inoculated 302A
staphylococcal strain inhibited the subse-
quent acquisition of S aureus in oxacillin-
treated carriers and noncarriers. Following
oxactllin treatment, there was no significant
effect of S02A in preventing the acquisition
of micrococei, diphtheroids, and coliforms in
cither of these groups.

This investigation was supported by the New York Cin
Health Research Council grant U-1231 and U.1899

Laboratory assistance was furnished by Mrs. Doris Walls,
Mrs. Maryann Shilkret, Miss Carol Gluck, and Mrs. Cath
erine Curatola. Dr. Melvin Schwartz aided in statistical
analvsis of the data

Sodium oxacillin and  Sodium oxacillin  ointment were
supplied by Bristol [aboratories
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