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fibrin. Penicillin diffuses almost as well into
fibrin as into agar. It is suggested that the
diffusibility of penicillin into fibrin is an
important factor in the efficacy of this sub-

stance in the treatment of subacute bacterial
endocarditis.

We are indcbted to Dr. Gordon Alles for helpful
suggestions.
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Serum Levels After Repository Injections of Penicillin.
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There is considerable interest in the de-
velopment of methods for administering
penicillin which are both simple and efficient.
Oral administration would be the obvious
solution were it not for the marked irregulari-
ty of absorption as well as the low efficiency
of this method with the materials thus far
available.'* Various attempts have been
made to maintain and prolong the effective
concentrations of penicillin after parenteral
administration with the hope of reducing the
number of injections necessary. Most promis-
ing at the present time is the use of a reposi-
tory injection of a relatively large dose in a
medium from which absorption takes place
slowly. Among the various combinations pro-
posed, the mixtures of beeswax in peanut
oil have been studied most extensively.>?
With this method effective serum levels can
be maintained quite regularly over a 12-hour
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period and in most instances for 18 to 24
hours, but the concentrations after more than
12 hours following a dose of 300,000 units
or less may be quite irregular or not measura-
ble. While the beeswax-peanut oil mixtures
have been used successfully in several clinics,
their high melting point and the marked
viscosity of the preparations make the injec-
tions of these materials technically difficult
for most inexperienced persons. Substances
which are more easily manipulated at or-
dinary room temneratures would be much more
desirable.

Freund and Thomson® proposed the use
of a simple, rapid technic of preparing water-
in-oil emulsions of penicillin. The penicillin
is put into solution in a small volume of
saline and added to a mixture of a lanolin-
like substance (Falba) and peanut oil and
thoroughly emulsified before the injection.
This method has been used by Cohn et al.l!
in the treatment of 52 cases of acute gonorrhea
by the single injection of the emulsion con-
taining 150,000 units of penicillin, with only
2 failures. The serum levels obtained in 3
subjects given the penicillin in this manner
were somewhat better sustained than in 2
others in which the same amount of penicillin
was given in saline. Similar or identical ma-
terials have been prepared commercially
(Solvecillin, Pendil, Emulgen, etc.) and have
the advantage that they flow readily at or

10 Freund, J., and Thomson, K. J., Science, 1945,
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Fia. 1.
Serum penicillin concentrations in the same subjects after intramuscular injections
of various doses in saline and in a water-in-0il emulsion.

slightly above room temperature and can
therefore be easily manipulated. From that
point of view, this type of mixture would be
much preferable to the thicker beeswax mix-
tures, which readily solidify at the same tem-
peratures.

In view of the fact that there may be con-
siderable individual variations in the absorp-
tion of penicillin even after intramuscular
injections of the same dose, it seemed essential
to compare serum levels obtained from any
given dose in the repository injection with
those obtained with saline solutions in the
same individuals.

Intramuscular doses of 100,000, 200,000
and 300,000 units, each in a volume of 4.5 cc
were used. The subjects were ward patients
who had not recently received any chemo- or
antibiotic therapy. About one-half of the
subjects were given a single dose of penicillin
in saline and 3 or more days later the same
amount of penicillin was given in water-in-oil

emulsion* as advocated by Freund and Thom-
son.’® The other subjects received the doses
in the reverse order. Blood was drawn at
intervals after the injection and the concen-
tration of penicillin in the serum determined
by a slight modification of the serial dilu-
tion method of Rammelkamp.'? The mini-
mum concentration detectable by this method
was 0.0156 unit per cc of serum.

The results are shown in Fig. 1. There
were slight variations in the maximum con-
centrations obtained and somewhat greater
individual variations in the maintenance of
serum levels after the same dose. The larger
doses gave higher and more prolonged levels
in either menstruum. There was no constant

* ¢‘Pendil,”> generously supplicd by Endo
Produects, Inc., through the courtesy of Dr. Samuel
M. Gordon.

12 Rammelkamp, C. H., Proc. Soc. Exp. BIoL.
AND MED., 1942, 51, 95.



88 SUPPRESSED ANTIBODIES IN PYRIDOXIN DEFICIENCY

PENICILLIN 300,000 UNITS
aorf INTRAMUSCULARLY IN
o
Yo SALINE —_—
2or *PENDIL" 0——o
BEESWAX—
= 1o} PEANUT OIL X---=
2
&
» so} -7\
x

u
(]
. 25}
(&
[&]
@ .2
w
o
» .06
=
z
2 o3}

O2f

cozr

2 4 6 8 10 12
HOURS AFTER INJECTION
Fie. 2.
Serum penicillin concentrations after intramus-
cular injections of 300,000 units of penicillin in 3
vehicles.

or striking difference between the results ob-
tained in the same subject after the same
dose given in the 2 vehicles.

In Fig. 2 are shown the mean concentra-
tions obtained over a 12-hour period after
intramuscular injections of 300,000 units of
penicillin given in saline, in Pendil, and in
48% beeswax in peanut oil (Delacillin,
Squibb), the latter being contained in a vol-
ume of 1 cc. Each curve is based upon the
results obtained in 6 subjects. It is seen that
the maximum concentration obtained with the
beeswax-peanut oil mixture was appreciably
lower, but the levels were much better sus-
tained than with the same dose in saline or
in Pendil.

Conclusions. When tested in the same sub-
ject, the serum concentrations obtained after
a single injection of penicillin in a water-in-oil
emulsion were not superior to those obtained
with the same dose given in the same volume
of saline, and the levels were not better sus-
tained. A dose of 300,000 units in 1 cc of
4.8% beeswax in peanut oil gave lower maxi-
mum concentrations, but the serum levels
were better sustainzd over a 12-hour period.
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There has recently accumulated evidence
to indicate that there may be an important
relationship between lymphocytes and anti-
bodies.!?® Data suggesting that pyridoxin
may be a factor essential for the maintenance
of lymphoid tissue have been reported previ-
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ously *3>6 Tt therefore seemed of interest to
study the effect of pyridoxin deficiency on
circulating antibodies.

Metkods. Twenty-four male albino rats of
the Sherman strain, close to 4 weeks of age,
were divided into 3 groups of litter mates.

The animals in the first group were weaned
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