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During our previously reported studies (1) on
the absorption of aureomycin in humans after oral
and intramuscular administration, we found that
aureomycin was sometimes present in the cerebro-
spinal fluid. Wehave extended these studies in
order to determine the conditions under which
aureomycin will be detectable. The present paper
includes the cerebrospinal fluid findings in 26 sub-
jects with no inflammation of the central nervous
system and in one patient with meningitis and two
with encephalitis together with a small number of
tests for aureomycin concentration in urine and in
pleural and ascitic fluids.

METHOD

Cerebrospinal fluid specimens were obtained simul-
taneously with specimens of serum on two patients after
a single dose of 2 gm. by mouth, on four after a single
1 gm. dose, and on 18 patients who were under treatment
with aureomycin 2 in doses of 250 to 500 mg. every three
hours by mouth. Five subjects were given a single in-
travenous dose of 500 mg. of aureomycin and a single
specimen of blood and spinal fluid was taken three or four
hours later. One patient with a pleural effusion was
given oral aureomycin and simultaneous blood and pleural
fluid specimens were obtained. The same procedure was
followed in the case of a patient with cirrhosis and ascites.

Aureomycin concentrations were determined by a modi-
fication of Dornbush's (2) method, as previously de-
scribed by us (1).

RESULTS

Distribution into the Cerebrospinal Fluid. As
shown in Figure 1, aureomycin was present in the
cerebrospinal fluid in only one among 17 speci-
mens obtained within the first 12 hours of aureo-
mycin therapy. Five patients were given a single

1 Presented at the Second National Symposium on
Recent Advances in Antibiotics Research held in Wash-
ington, D. C., April 11-12, 1949, under the auspices of the
Antibiotics Study Section, National Institutes of Health,
Public Health Service, Federal Security Agency.

2 Supplied by the Lederle Laboratories Division, Amer-
ican Cyanamid Co.

intravenous dose of 500 mg. of aureomycin in 25
cc. of arginine or leucine buffer solution. Three
to four hours later the serum aureomycin concen-
tration was 2 pg. in each instance. At the same
time 0.06 pg. was present in the cerebrospinal fluid
of one patient and 0.03 pg. in the fluid of two pa-
tients, while detectable amounts of aureomycin
were not demonstrated in the cerebrospinal fluids
of the two remaining patients.

All of the 16 specimens of cerebrospinal fluid
obtained from patients who had received the anti-
biotic for 23 hours or more contained demonstrable
concentrations of aureomycin. The presence of
meningitis apparently made no difference in the
cerebrospinal fluid concentration attained. Two
specimens obtained from patients with encephalitis
contained unusually high cerebrospinal fluid con-
centrations compared with serum concentrations.
In general, the higher the serum concentration the
higher the concentration in the cerebrospinal fluid.
There was no indication that after the first 24
hours there was any further rise in the spinal fluid
concentration unless the dose of aureomycin was
increased sufficiently to cause a rise in the serum
concentration.

Distribution in Pleural and Ascitic Fluids. One
patient with a pleural effusion had a concentration
of aureomycin in the serum of 0.5 ug./cc. and 0.125
ug./cc. in the pleural fluid (Table I). Another
patient with cirrhosis and ascites had concentra-
tions of aureomycin in the ascitic fluid of 0.125 and
1.0 fg. at the same time that serum concentrations
were 0.5 and 1 jug., respectively. A third concen-
tration of 0.03 fug. was obtained at a time when a
simultaneous serum level was not done.

Excretion in the Urine. The amount of aureo-
mycin excreted in the urine after oral and intra-
venous administration is shown in Table II. One
patient was given a single dose of 1 gm. and an-
other 700 mg. by mouth. The concentration of the
antibiotic in the urine was 64 to 128 pug./cc. in
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TABLE I

Distribution of aureomycin in pleural and ascitic fluids

Concentration of
aureomycin

Day Jg./c
Patient Diagnosis Ofeat-treat-

ment* Serous
Serum cavity

fluid

L. C. Pleural effusion (probably 2 0.5 0.125
tuberculosis)

E. Q. Cirrhosis with ascites 2 0.5 0.125
3 ND 0.03
4 1.0 1.0

With 250 mg. of aureomycin every three hours

both instances and the urinary output during six
hours was 1095 and 1060 cc., respectively. The
percentage of the dose recovered in the first six
hours was 11 and 15.4 per cent, respectively.

Five patients were given a single intravenous
dose of 300 mg. One patient (J. M.) had low con-

centrations in the blood and in the urine and also
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a lower urine volume than the two patients de-
scribed above. In the first six hours he excreted
only 4 per cent of the dose administered. The
other four patients had higher serum and urine
concentrations. One of these excreted 2 per cent
in two hours and the other three excreted 5, 2.3,
and 3.7 per cent, respectively, in one hour.

The most interesting finding was the relation-
ship between the serum and the urine concentra-
tions, which was remarkably constant considering
the crudeness of the biological test employed. The
ratio of serum concentration to urine concentration
varied from 1: 48 to 1: 400 but was usually in the
neighborhood of 1: 100. This was true even in
the case of C. F. who, although he was given 500
mg. intravenously, voided only 60 cc. of urine two
hours and again four and one-half hours after
the injection, and who was later found to have
urinary retention. He had a serum concentration
of 2 pg./cc. and urine concentrations of 200 and
100 jug./cc., a ratio of 1: 100 and 1: 50.
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SERUM AUREOMYCIN CONCENTRATION
(S. g Ice)

PATIENTS WITHOUT MENINGITIS OR ENCEPHALITIS
Os 3 to 12 brs. after first dose of Aureomycin
+* 3 or 4 hrs. after a single intravenous dose of Aureomycin

0n I to 9 das. after first dose of Aureomycim

PATIENTS WITH MENINGITIS OR ENCEPHALITIS
0 12 hbr. after fIrst dose of Asreomycim
V. I to 9 dos. after fIrst dose of Aureomycin

FIG. 1. THE CONCENTRATIONOF AUREOMYCININ URINE AND CE-
BROSPINAL, PLEURALANDAscmnc FLUIDS AFTER ORALAND INTRAVENOUS
ADMINISTRATION
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TABLE II

Concentrations of aureomycin in urine and serum after oral and intravenous administration

Urine

Patient
Dose

Per cent recovered Serum
route Hour lume Concen- Recovered . trationUrine

collected Volm tration Reord
In time Cumulative
period

cc. og./cc. mg. ;pg./cc.
E. P. 1 gm. P.O. 0-2 470 64 30 3.0 3.0

2-4 500 128 64 6.4 9.4
4-6 125 128 16 1.6 11.0 1.0 1:128

Total 1095

N. B. 700 mg. P.O. 0-2 435 64 28 4.0 4.0 0.25 1:256
2-4 475 128 61 8.7 12.7 1.0 1:128
4-6 150 128 19 2.7 15.4

Total 1060

J. M. 300 mg. I.V. 0-2 175 12.5 2 0.7 0.7 0.25 1:50
2-4 160 50 8 2.7 3.3 0.125 1:400
4-6 265 6 2 0.7 4.0 0.125 1:48

Total 600

J. C. 300mg.I.V. 0-2 60 100 6 2.0 - 1.0 1:100

W. B. 300 mg. IV. 0-1 150 100 15 5.0 - 1.0 1:100

W. L. 300 mg. IV. 0-1 65 100 7 2.3 - 1.0 1:100

J. B. 300mg. I.V. 0-1 215 50 11 3.7 - 0.25 1:200

C. F.* 500 mg. I.V. 0-2 60 200 1 0.2 0.2 2.0 1:100
2-41 60 100 1 0.2 0.4 2.0 1:50

* Had prostatic hypertrophy and urinary retention.

DISCUSSION

It is apparent that after the first 24 hours of
therapy with the doses of aureomycin in common
use, detectable levels of the antibiotic are con-
sistently present in the cerebrospinal fluid. Larger
doses, producing higher serum concentrations,
should result in higher cerebrospinal fluid levels.
In some instances the antibiotic is present three
hours after an intravenous injection of 500 mg.
It is likely that higher intravenous doses might
assure the presence of the antibiotic in the spinal
fluid in all cases within a few hours. It is of in-
terest that the one patient with pneumococcic
meningitis whom we treated with oral doses of
aureomycin recovered. The concentration of
aureomycin in his cerebrospinal fluid was not de-
tectable 12 hours after the start of therapy, but
was 0.06 to 0.13 MAg. thereafter. This patient re-
ceived two doses of sulfonamides before aureomy-

cin was started. These may have prevented the
progression of the meningitis before aureomycin
was available at the site of the infection, although
we doubt that they could have been responsible for
the patient's recovery. In this connection, it is of
interest that we have found the sensitivity of 26
strains of pneumococci to range between 0.01 and
0.16 ug. of aureomycin. Seventeen of the strains
were sensitive to 0.02 jug. or less. Our preliminary
studies show that aureomycin can be transmitted
into the pleural and ascitic fluids when it is ad-
ministered systemically. Whether this is true in
all cases and whether the concentrations are suffi-
cient for therapeutic effects are problems which
await further study. The large volumes of urine
obtained in some cases, and our observations on a
number of patients under treatment with aureo-
mycin, lead us to believe that aureomycin has a di-
uretic effect. The amount excreted is closely
related to the serum concentration, the ratio of
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serum concentration to urine concentration being
in the neighborhood of 1: 100. This makes it
likely that aureomycin is excreted as a glomerular
filtrate. From our previous studies (1), which
indicate that the serum concentrations are very

low after 12 hours, and the fact that there is
a constant serum-urine ratio, it can be deduced that
the major portion of the aureomycin recoverable
in the urine is excreted within 12 hours and
that only relatively small amounts are recoverable
thereafter. It would appear, therefore, that at
most, only 15 to 20 per cent of the antibiotic will
be recovered in the urine even after intravenous
administration. Collins and his associates (3),
measuring complete aureomycin excretion in two
patients, found that 11 to 13 per cent was recov-

ered after oral administration. The data available
at present indicate, therefore, that the major por-

tion of an intravenous dose of aureomycin is dis-
posed of by methods other than urinary excretion
and that the percentage recoverable in the urine
is so small that the figure is of relatively little value
in estimating the completeness of absorption from
the gastro-intestinal tract.

SUMMARY

1. Among 17 specimens of cerebrospinal fluid
obtained during the first 12 hours of oral adminis-
tration, aureomycin was detectable in only one.

When five patients were given an intravenous dose
of 500 mg., detectable concentrations were present

in the cerebrospinal fluids of three patients within
four hours. Aureomycin was present in all 16
specimens obtained 23 or more hours after the
first oral dose, the concentrations ranging from
0.03 to 1 jg. and being approximately related to
the serum concentration present at the same time.

2. Aureomycin has been found in the pleural
and ascitic fluids of two patients after oral adminis-
tration.

3. Urine studies on eight patients showed an
aureomycin concentration of 12.5 to 100 ttg./cc.
during the first hour after oral or intravenous ad-
ministration, depending upon the height of the
serum concentration and the volume of urine ex-
creted. The ratio of the aureomycin concentra-
tions of serum to urine was approximately 1: 100.
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