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The mechanism of action of antibiotics in
increasing growth rates, food efficiency, and
other parameters of biological systems has
been debated with varying degrees of evi-
dence(1) since the discovery of growth stimu-
lation(2). One of the main difficulties is the
inadequacy of methods. Problems with verte-
brate experimentation involve space, time,
complexity of the organism, and variability.
The main difficulty with the bacterial tool is
the separation of mutation from adaptation.
Consequently an invertebrate species was
sought in an effort to combine the speed and
power of bacteriological methods with the
significance and ease of separation of adap-

* This work was performed while the author was
on sabbatical leave from the Department of Bio-
chemistry, School of Medicine, University of Mis-
souri, Columbia, Missouri, with a fellowship from
The Commonwealth Fund.

tation from mutation presented by metazoan
species. Of several invertebrates considered,
the vinegar eel, Turbatrix aceti, has many
assets: its small size, its availability in large
numbers, ease of handling as a suspension,
and ease of obtaining sterile material. The
data presented here indicate that different
antibiotics stimulate this species over a wide
range of concentration. :

Methods. Turbatrix aceti from unprocessed
vinegar obtained from a vinegar factory,
Etablissements Lourtie at Theux, Belgium,
were maintained in vinegar adjusted to pH
5.0 at room temperature. Procaine penicil-
lin, oxytetracycline Cl, chloramphenicol, and
staphylomycin were dissolved in vinegar at
pH 5.0. The staphylomycin was first dis-
solved in a small quantity of methanol. In
each experiment antibiotics were added in
graded levels to flasks containing vinegar at
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FIG. 1. Effect of oxytetracycline upon total

number of Turbatriz aceti. The points give avg
number in 4 replicas at 6 days and 8 replicas at
8 days.

FIG. 2. Effect of chloramphenicol upon total
number of Turbatriz aceti. The points give the
avg number in 4 replicas at 3 and 6 days and 8
replicas at 8 days.
pH 5.0; then equal quantities of the suspen-
sion of vinegar eels were added and the re-
sults studied with respect to time at 30°C.
Duplicate flasks were used in each experi-
ment, and 2-4 one ml aliquots were used for
observation from each flask. The tubes were
shaken and total population counted in each
aliquot. The 1 ml tube was placed under a
3-fold magnification in a bright light at such
an angle that the Tyndall effect made in-
dividual living eels easily observed due to
their most characteristic feature of constant
action. Results were presented using the
average of the values obtained at each con-
centration. Statistical validity of the major
points was established using the formula de-
vised for small samples.

Results and discussion. The data in Fig.
1 and 2 give the total population per 1 ml
tube at different times with different concen-
trations of the antibiotics. In general the data
taken before 3 days were less significant than
those at 3-8 days, while the data taken
beyond 2 weeks seem to be less reproducible.
Any values found above that of the tube

ANTIBIOTIC STIMULATION OF VINEGAR EELS

containing no antibiotic represent an in-
creased population and may be interpreted
as a stimulation from the antibiotics. As was
expected, stimulation may be obtained at
one concentration and depression at another.
This effect may change with time as shown
by the different curves. With each antibiotic
there were one or more areas where definite
stimulation was found, and in the case of
chloramphenicol and staphylomycin this stim-
ulation was seen over a wide range. The re-
sults with procaine penicillin resembled
those of chloramphenicol, except that few
areas of stimulation above 0.5 ppm were
noted.

The stimulation was verified by 3 repeti-
tions of the experiment. Statistical evalu-
ation of the data (Table I) indicates that
the major points on the graphs are valid for
general representation. The increased popu-
lation found in presence of antibiotics was
generally not seen in one to 2 days, and the
number of organisms in the tube with no
antibiotics did not significantly increase dur-
ing the experiment. Although the specific
action of the antibiotics upon the organism
is not known, it must be an effect upon
hatchability, growth and/or survival. The
effect may be antibacterial, although few mi-
cro-organisms grow luxuriantly at pH 5 and
the cultures never looked cloudy. Neverthe-
less, the experiments should be repeated with
axenic nematodes.

The fact that these free-living nematodes do
react to antibiotics makes them of great in-
terest for further use in the study of the
mechanism of action of antibiotics. Specifi-
cally they will be subjected to different forms
of stress to determine whether or not the
hypothesis of antibiotic action on adaptibil-
ity is valid(3); heat is presently being used
by the author as the stressing agent for this
purpose(4). It is of interest to note that the
application of the proposed hypothesis to the
present results would suggest that the ani-
mals used in this study were under stress.

Summary. Turbatrix aceti have been found
to be stimulated by different concentrations
of procaine penicillin, oxytetracycline, chlo-
ramphenicol, and staphylomycin after 5 days
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incubation with vinegar containing graded
amounts of antibiotics. The major effects were
not seen after 2 weeks. The specific action
is not known; the stimulus was noted by
counting the total population at different
periods. Further work is under way using
this system to study the effects of antibiotics
in adaptation to heat stress.

It is a pleasure to acknowledge with thanks the
gift of staphylomycin from its discoverer, Dr. P.
de Somers, Professor of Virology, Univ. of Louvain,

PoporHYLLIN ON RAT LITTER in utero

and oxytetracycline (terramycin chloride) from

Pfizer, S. A. Brussels.
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Effect of Podophyllin (P) and Podophyllotoxine (PT) on the Rat Litter

in utero.

(28296)

J. B. TuierscH*
Department of Pharmacology, University of Washington, Seattle

In toxicity studies of Podophyllin (P) and
Podophyllotoxine (PT)(5), it was shown
that the LDj, for rats was approximately 15
mg/kg, i.p. Both compounds arrest cell mi-
tosis in metaphase(2,4) and are used in
treatment of condyloma accuminata. As the
compounds resemble in their action on mitosis
the effects of colchicine(2,4), their possible
effect on the rat embryo was of interest.
Didcock, Jackson and Robson(3) reported
intra-amniotic and intraplacental injection of
rat fetuses with PT on the 17th day of ges-
tation (g.d.). The drug was lethal to the
fetuses in doses of 20 mg by the intra-amni-
otic route and had an LDj, for the fetuses
of 100 mg by intraplacental administration.
Wiesner and Yudkin(7) destroyed 3 succes-
sive litters in Swiss mice in the same mothers
with subcutaneous doses of 0.25 mg of PT,
given at least 3 days after fertilization.

Controls. Thirty-six control rats, treated
with a placebo, produced 98.3% normal fe-
tuses, each 5 g in weight and 4.6 cm in length,
and 1.7 =+ 2.4% of all fetuses were resorbed,
indicating that more than 4.19% resorption of
fetuses is abnormal.

* This work was carried out with the aid of
grants from the Population Council, Inc., and
USPHS.

Procedure. Both compounds were given to
groups of pregnant rats, prepared as described
in detail previously(6). Both compounds were
given dissolved in distilled water, intraperi-
toneally. Female rats were paired with males.
On findings of massive vaginal sperm, the
females were isolated, weighed and injected
with P or PT. The animals were sacrificed on
the day before littering. The uteri were re-
moved in toto; their contents, fetuses, pla-
centas, implantation sites and sites of fetal
resorption, recorded. Surviving fetuses were
fixed, cleared and stained with Alizerin. The
maternal internal organs were microscopically
studied, as were the sites of fetal resorption,
and surviving placentas, ovaries and breast
tissues.

Results with Podophyllotoxine (Table I). A
2 mg/kg dose, given on the 7th and 8th g.d.
(that is, after implantation), led to the loss of
17.5% of all fetuses at term, and stunting of
5.7% of the survivors. Twenty-one percent of
the placentas of the resorbed fetuses were
found at term together with other live fetuses
in the same uterus. Only one animal had its
entire litter destroyed in this group and here
13 placental remnants, each 0.3 cm in diame-
ter, were found at term iz utero. The surviv-
ing fetuses were normal in size and weight





