ULTRASONIC EFFECT ON STAPH YLOC3CCU3 CULTURES

K. Kazandjiev, D. Mitev, P. Pencheva

Ultrasound waves find a wide application in bacteriology, immunology
and enzymolcgy. In compliance with the data reported by Elpiner, Ruban
and Skard (1, 2, 3), desintegration of gram-positive and gram-negative, aero-
bic and anaerobic, pathogenic and non-pathogenic bacteria occurs within
the field of ultrasound waves. The various bacteria are distinguished by
their sensibility to the effect of ultrasound waves. According to Elpiner
(1), the filament shaped bacteria appear to be particularly sensible to ultra-
sound treatment, the rod-like are less sensible and the coccoid — staphylo-
cocci and streptococci are the most resistant.

The goal of the present work is to investigate the morphological and bio-
chemical changes and sensibility to antibiotics of staphylococcus cultures,
treated with ultrasound waves with frequency 800 1<H

Material and Method

Staphylococcus culture staphylococcus aibus, strain 393 and Staph,
aureus, strain 775 — was used for Ihe purpose. A two-milliard suspension of
a 24-hour culture, 10 ml volume, was Ireated with ultrasound for periods of
15 and 45 minutes with the aid of an ullrasound apparatus with intensity
3 Watt/cm2 Four consecutive ultrasonic applications were performed on
6-day intervals. Each subsequent ultrasound treatment was carried out
with culture, previously treated with ultrasound. Since the 24-hour suspension
was placed for ultrasound treatment into glasses with polyethylene bottoms,
sterilized by means of ultra-violet irradiation, the culture purity was pre-
served, duely tested on blood agar.

Change in the pigmentogenesis was not noted. The specimens prepared
after Gram, revealed disrupture of the protoplasmic bridges connecting the
individual cells after each ultrasound treatment; thus, they failed to present
the characteristic grapelike (aciniform) shape. The eUctron-microscope
examination corroborated the latter findings (Fig. 1). Desintegration of
single pictures was not established on the electron microscopic image.

Biochemical properties — After each culture exposure
to ultrasound, lasting 15 and 45 min, biochemical investigations were car-
ried out, which are illustrated in tables 1 and 2. It is evident from the data
presented therein that following repeated ultrasound exposure, some of the
proteolytic and saccharolytic properties of the staphylococcus are altered.

1) After four-fold ultrasonic treatment the mannitol-negative strains
begin to decompose (split up) the mannitol (+ —).

2) After the primary treatment with ultrasound, the Staphylococcus au-
reus, strain 775, ceases ihe coagulation of milk.



80 K. Kazandjiev, D. Mitev, P. Pencheva 2

3) Whereas strain 775 loses its capacity to dilute gelatin with water but
partially, strain 393 displays a complete loss of this property.

4) The plasmocoagulase reaction is also negative. Initially, both strains
are plasmocoagulase-positixe. On the second hour after the final ultrasonic
treatment, strain 77u shows no plasma changes whatsoever till the 48th
hour, whilts strain 393 coagulates it not earlier than the 24th hour.

Fig |

5)  After three-fold ultrasonic treatment, the indole-negative strain 39
is converted into indole-positive, which is evident from tables 1 and 2.

In the course of 10 days, the tests set for proving amylase in the presence
of amylum solubile were negative.

The results of the antibicgrams, made after each ultrasonic treatment with
a series of 10 antibiotics, presented in tables 3 and 4, show that in some of
the antibiotics the depression zone is increased. Strain 393 intensifies its
sensibility to the erythran (initial sensibility with depression zone 30 mm,
whilst subsequent to the final ultrasonic treatment — 36 mm), to chlor-
nitromycin (initial depression zone 26 mm, and after the final one —
34 mm), to bicmycin (frcm 22 mm initial depression zone to 30 mm) and to
riverin (from 15 to 32 mm). The originally sensible to tetracycline strain
displays a 32 mm depression zone after the last ultrasonic treatment. The
sensibility to rovamycin, syntomycin and vulkamycin is likewise augmented.

The changes in the sensibility to antibiotics after ultrasound treatment
of strain 775 are illustrated in table four. The initial sensibility to peni-
cillin from 30 mm rises to 42 mm, to erythran — from 30 mm to 38 mm and
to biomycin — from 20 mm to 28 mm. Although in lesser degree, an increa-
sed sensibility is also established to chlornitromycin, riverin, tetracycline
and vulkamycin. It is worth to note that with 45-minute-duration of the
ultrasonic treatment, the sensibility to some of the antibiotics is higher as
compared to those treated 15 min. The levels reported in tables 3 and 4 are
the result of the mean arithmetical values of seven measurements. During
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their statistical elaboration, the deviation, related to the value of the cul-
ture not treated with ultrasonics, does not exceed the permissible error,
which is of 6%.

Inference

1) The experiments performed are demonstrative of certain changes occur-
ring in the staphylococcus during treatment with ultrasonic waves, with
frequency 880 kH, intensity 3watts/cma and duration of the treatment 15 and
45 minutes.

2) The duration of the ultrasonic treatment herein referred to accounts
for certain biochemical changes; gross derangements of the cellular structure
were not established.
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BO3AEVNCTBVE Y/IbTPA3BYKA HA CTA®UN/IOKOKK OBME KYJIbTYPb!

K- KasaHmpkues, . MwuTes, 1. [MeH4yeBa
PE3IOME

Mpy nomowy 03BYYEHUS YNbTPa3BYKOBbLI annaparoM C WHTEHCUBHOCTbLHO
3 BaTTa/cM2 B TedeHMe 13 MUHYT 1 45 MMHYT obpabaTblanacb 2-MuannapgHas
cycneHcusa B o6beme 10 M1 OT cyTouyHoOM KynbTypm Staph, albus Ne 393 un
Staph, aureus Ne 775.

Mpu npoBegeHUN YeTMpex nocnefoBaTes1 bHMX CeaHCOB 6GH/IN yCTaHOB/IEHH
n3BecT Me BUMOXMMUYECKME W3MEHEHUS, OAHaKo rpy6He Mopdonornyeckme
M3MEHEHNA YCTAHOBUTb He yAanocb. BMM yCcTaHOB/IEHH TakXe N HEeKOTOpHe
M3MEHEHUS1 B YyBCTBUTE/IbHOCTU KY/NbTYp K psgy aHTUOMOTUKOB.





