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Sterile animals were needed for extension of experiments on the motility of vorticella .
to include extraction of the contractile substance in the stalks; otherwise the nature
of the extracts would be obscured with foreign contaminants. Therefore, the procedures
described here was developed for removing its microbial associates with the help of anti-

biotics.
MATERIALS AND METHODS 2

The vorticellas used were clones isolated from populations taken out of local ponds
and identified as Vorticella monilata TATEL' according to Noland and Finley‘(z,). They
were cultured for about two months on an egg yolk lettuce extract (EL) prepared as
follows :

1. An extract of desiccated lettuce leaves ( 0.1% , w/v ) was made by boiling 5
min. in distilled water, and filtering.

: 2. A suspension of coagulated egg yolks ( 0.01% . w/v ) in distilled water was
boiled 10 min. and filtered.

3. Equal parts of each solution were mixed before inoculation.

Cultures were refreshed every week with new EL and subcultured when necessary. EL
was consistently successful in supporting luxurious populations of vorticellas.

Culture medium and vorticellas both contained in Petri dishes. Some small glass rods
(1lcm x 0.5mm, ) were also included in the culture dishes. Vorticellas attached to
these, thus providing a ” handle ” by which some could conveniently be transferred for
subculturing and other manipulations. When necessary, individuals were detached by gently
~ prodding at the point of their attachment to the substratum with the tip of a micropi-
 pette.
: ~ All operations were performed under a hood ( 4 x 2 ft ) which consisted of a glass
top, plywood bottom, back, and sides, and a plastic drape over the front. A dissecting .
. microscope whose oculars protruded through part of the drape was housed at one end. The
- floor of the hood was routinely covered with a sterile black sateen cloth before each ex -
periment. ' :

5 Transfer pipettes were drawn from soft-glass tubing to 0.3-0.8 mm diameter and
‘plugged with cotton.

All glassware and other items were wrapped and autoclaved for 15 min, at 121°C .
Sterility was tested by inoculating treated vorticellas into tubes of nutrient broth

nd incubating at 37 °C . Controls were tubes which contained untreated animals and
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uninoculated tubes.

RESULTS

Nutrient-agar streaks of EL within whicn vorticellas flourished revealed Gram- nega-
tive, motile, spore-forming rods as the major bacterial contaminants. These bacteria dis-
played high sensitivity towards achromycin and polymyxin by the conventional disc test.

These antibiotics were therefore tried to rid vorticellas of their bacterial associates.
However, vorticellas tolerated achromycin ( tetracycline HCL, crystalline, Lederle ) at
5 mg/ml. in chalkley’s fluid for at most 2 hr. After this interval, each coiled its stalk
tightly and detached itself therefrom.” Decapited ” vorticellas contaminated the nutrient
broth as did the glass rod to which they were attached. Similar results were evident with
polymyxin B sulfate ( Pfizer ). Vorticellas were killed by this antibiotic when exposed
for 1.hr, to 50 units/ml. of chalkley’s fluid. The extreme toxicity of these antibiotics
make further experimentation with them futile, as animals had to be left in sterile media
for at least 5 hrs. for egestion of spores (3)‘. Therefore, a more compatible antibiotic
was sought. Mixtures of ampicillin ( as sodium salt, Beecham ) plus streptomycin sulfate
( Squibb ) were prepared and glass rods with attached vorticellas were passed through a
succession of washes interrupted by a stay in one of them for several hours. Some glass
rods were then tested for contamination by placing in nutrient broth; others were tested
for viability by dropping in EL .

When glass rods were passed through 5 washes of 2.5 mg an]picilliﬂ plus 250 pg.stre-
ptomycin/ml. in sterile EL, left 9.5 hr. in the 6th wash and then transferred through
5 more such baths, contamination was still evident. But now the major contaminants were
yeasts which seemed to flourish in the relative absence of bacteria. In fact, surviving
vortlcellas became established in viabilitytest cultures. The bottoms of culture dishes
were white with accumulated yeast cells, except around the bases of some vorticellas whe-
re there was a clear ring, visible to the unaided eye.This clear area was taken as eviden~
ce of active feeding upon yeast which supported the population for a limited *ime.

Examination by high powered microscope of the glass rods to which vorticellas were
attached showed an occational yeast cell and some bacteria adhering in the slime which
coated the glass; bacteria were also found sticking to various regions of the pellicle, and
yeasts were held in clumps at the base of the stalks. This contamination could not be dis-

lodged mechanically or chemically; e. g., adhering contaminants on vorticellas and rod re-
sisted . passage through 6 vertical columns of sterile EL ( total — 300 c.c. ) even after
the viscosity was adjusted with agar to lower the rate of fall. Benzylammonium chloride
( Roccal ) was applied without success. This compound was extremely toxic: concentra-
tions of 8 ppm. were lethal in 20 minutes. Similarly, vorticellas were killed by mysta-
tin ( Mycostatin, Squibb ) after 2 hours in 50 units/ml. sterile EL .

Therefore use of vorticellas attached to glass rods was abandoned; later experiments
were directed towards bacterial decontamination by streptomycin plus ampicillin and control
over yeasts by dilution methods.

Ten individuals were detached from the substration captured in a sterile pipette, then
transferred to a 1 ml. EL wash containing 2.5 mg ampicillin plus 250 # g streptomycin

sulfate. Three such transfers were made. The 4th wash contained a 1: 5 dilution of
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the ampicillin + streptomycin used in the former baths. The vorticellas were left in this
for 8 hrs., during which time they swam freely, being propelled by their rotating adoral
membrance. They were then put through 2 washes, each again containing 2.5 mg ampici=
1lin+ 250 pg streptomycin. Following this, all seven remaining animals were picked upin
a sterile drop of EL and inoculated into nutrient broth. No contamination was evident
in the broth even after incubation for as long as 40 days. This procedure has been re-
peated with as many as 30 animals.

' Other methods of concentrating and washing have been attempted. Centrifugation was
not too satisfactory as yeasts were carried down with the vortiéellas even at the slowest
speeds in the centrifuge. Furthermore, repeated washing by this means led to large lo-

sses of animals,

DISCUSSION
Most procedures for obtaining sterile, free-living ciliates embody one modification or
another of the principles established by Parpart(.s,). Parpart axenized paramecia by me-
ans of a series of rapid washes of single animals, interrupted by one lasting several ho-
ars for egestion of spores and their subsequent removal by dilution during further wash-
es. The importance cf swimming as a means of dislodging contaminants caught in cilia
and cell surface irregularities was emphasized by Hetheringtoncs') .

Others exploited trophic responses to increase the efficiency of the washing and dilu-

. (65758,) : S50y
tion process or, more simply, centrifugation .

Efficiency of the washing and dilution procedures has been enhanced by the use of
antibiotic (11).. Seaman (10) obtained sterile Colpidium campylum with relative fow cen-
trifugations using penicillin. Elliott 4 sterilized Tetrahymena with penicillin + strepto-
mycin after a minimum of pipette transfers.

In this study, ampicillin + streptomycin were successful only when applied to detach-
ed and swimming animals. Detached animal were necessary because of the difficulty of
controlling contaminants which stuck to their bodies and stalks, and the glass to which
2 they adhered. The association of bacteria and some species of Vorticella was noted and
figured by Noland and Finley . Perhaps yeasts and bacteria were washed away from
~ detached vorticellas as they swam to and fro to be diluted beyond consequence in the
~ series of baths. Presumably, bacteria were also controlled by long term exposure to
 antibiotics. ;

I am indebted to Dr. H. C.Wang, the Medical Biomorphics Department, National
efense Medical Center. for his suggestion to use ampicillin + streptomycin, and for some

echnical assistance.

_ SUMMARY
Vorticellas were subjected to achromycin, polymxin, and mixtures of ampicillin-stre-
omycin to remove bacterial contaminants. Although achromycin and polymyxin were most
ective in controlling bacteria isolated from vorticella cultures, but they proved too
¢ for practical use. However, certain dilutions of ampicillin-streptomycin were toler-
d by vorticellas ‘and, therefore, were incorporated into the axenizing procedure.

Yeasts did not yield to the antibiotics and had to be removed by washing and dilution.
terile vorticellas were finally obtained by transfer of groups of individuals through 6
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washes. One of these, the 4 th, lasted 8 houre in the dilution of ampicillin-streptomycin.
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