BETEPUHAPHI HAYKU

VJIK 619:579.673.21  JLTRASMALL FORMS

© 2015
M. BOVIS-DISSOCIATIVE
Doct K O: 117AND 118 OPTIONS

N.V.ALEKSEEVA,

Candidate of Veterinary Sciences

V.V. ZAZHARSKIY

Candidate of Veterinary Sciences

Dnipropetrovsk State
Agrarian and Economic University
E-mail: alekseevaddau@gmail.com

Mikooakmepii myoepKynbo3y 607100i10Mb 8eIUKOI0 RPUCHIOCOBAHICHIIO 00 306HIULHIX
YMO8 i MIHIUBICIIO, AKA BUPANCACMBCA HEROCMINHICMIO hopmu, eeuuUHU, KYT1bMYPAlb-
HUX, (hepmenmamuenux peaxkuyiit, a makodxc dionoziunux enracmugocmeii. Came oucouvia-
Uis i € 00HUM 3 6U0i6 HECNAOKOBOT (heHomUn06oi Minnusocmi, AKa 00yMo61eHA 6NTUCOM
SHympilunyo- i no3aknimunnux axmopie na npoas zenomuny. Y npoyeci oucouiauii
00HOUACHO 3 KOHPIZYPAIEI0 MOPPONOZIUHUX O3HAK, SMIHIOIOMbCA DioXIMiUNI, aHmUZenNi,
namozenni eénacmueocmi d6axkmepii, a omice, i cmiiKicmy ix 00 Qizuunux i xXimiunux
gaxmopie 308Hiwnbo20 cepedosuuia. Hasedeno pesyniomamu excnepumMeHmanbHUX
odocnioxcenv ynompaopionux gopm M. bovis-oucouianmis, aki niomeepodicyromp ix
oe3nocepeonto yuacmop ynompaopionux opm (eremenmapnux mineus) 8 6ionoziuHomy
yukai pozeumky M. bovis-oucouyianmis. /{oeedeno, ujo cyoxkynomypu M. bovis-oucouianmie
Micmamb yiempaopioni gropmu, wacmoma uOiIeHHA AKUX RIOSUUYEMBCA 3ANEHCHO
6i0 KinbKocmi zenepayiii (nacasxcis). Ynompaopioni Hekuciomocmiiki ¢popmu npu nocisi
Ha en1eKkmueHi cepedosuuia i Ky1bmugy8anHi ymeoplolons KoaoHIl AK NO0OUHOKI, maK i y
6uU21A0I CyyinoHo2o pocmy (pe3yivmam 31umms OKpemux KoJ10Hiit), npome picm Kyaomypu
cnocmepizaemsca ¢ KiibKa pa3zie¢ noginvHiule, Hidic y KOHMPOoni. 3a MiKpoCKonii Kynbmyp
yaempaopionux popm M. bovis-oucoyianmis, ompumanux npu ginompauii uepes nopu 0,1
mkm ma 0,05 mkm, euodinanu Kynomypu, AKi 6iOpizHanIUCA 3a MOPOI02IYHUMU O3HAKAMU
6i0 euxionux (0e3 ¢inempauii) M. bovis-Ooucouianmis. Haaenicms ynompaopionux
dopm y nonynayii mikobaxmepiii i ix 30amuicmo 00 zeHepayii Kyaomyp i3 3mMiHeHUMU
Mmopghonoziunumu o3nHakamu niomeepocyloms ix eajciuge 3HAUEHHA 6 0i0N0ZIYHOMY
UUKITL PO3GUMKY 00CTI0NHCEHO20 6UOY 30YOHUKA MYDEPKY1bO3).

Kntouosi cnosa: M. bovis-Oucoyianmu, 6ionociunutl yuxi, Yivmpaopioui gopmu,
eleMeHmapHi minoys, MIHAUBICMb MIKOOAKMEPIIL.

The article presents experimental results which
claim a direct part ultrasmall forms (elementary
cells) in the biological cycle of dissociative op-
tions of M. bovis. It is proved that such forms
generated by rod options of Mycobacterium.

The prolonged existence of the problem of
tuberculosis animals and humans, even after the
opening of the pathogen and its focused, mul-
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tilateral knowledge stipulates probably, the va-
riety of biological properties (conversion and
reversion). Intensive work scientists of 50-70-
ies last century and the relevant results on the
subject, not completed implementation of their
results into production in the future.

The system of prevention and eradication
of tuberculosis animals only considers typi-
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cal an acid resistant coli pathogens. That they
built and developed a system of prevention and
eradication of animal diseases. Such forms of
the pathogen as ultrasmall (filtering), granu-
lar, L-shape, not acid resistant sticks and fila-
mentous forms, which have been reported for
decades because their properties are not taken
into practice. These forms will undoubtedly de-
termine the efficiency of diagnosis, of struggle
and tension of epizootic process tuberculosis of
animals in a given farm in general.

The problem of tuberculosis has existed
since ancient times to now, even though in the
knowledge has achieved many successes. It is
certainly significantly affects provided quality
implementation of the results of research on
the effectiveness of infection prevention and
its eradication. Meanwhile a series of questions
at the present time, are insufficiently studied
and controversial. The first group includes ul-
trasmall forms of mycobacteria, their value in
some populations of microorganisms in the de-
velopment of infection and the biological cycle
of mycobacteria. Messages authors [1, 3] in the
70’s of last century and in recent years [2] shows
that ultrasmall forms and basic biological cells
identical in nature, which, moreover, is not cul-
tivated (cultured bad) on ordinary nutrient me-
dia . It specifies the complexity of their study. At
the same time dissociative forms of mycobac-
teria, including ultrasmall (elementary bodies),
as evidenced by our investigation of previous
years [4], cultivated by 3 °C in ordinary nutrient
media of pH 6,5 and 7,1 in the case of in parti-
cular of significant number replanting. This has
determined the opportunity to explore the avail-
ability ultrasmall (elementary bodies) forms of
dissociate population of M. bovis.

Objective: to identify ultrasmall forms of dis-
sociate population M. bovis in the dynamics nu-
merous passages through dense nutrient medium.

Materials and methods. For experiments
have used Mycobacterium subculture that was
stored in the laboratory of epizootology and in-
fectious of animal diseases, museum pathogenic
strain of 124" generation of M. bovis and dis-
sociative forms that had flaked 117" (a, b, ¢) and
118" replanting (from 60ies to 110" subculture).

The paper have used for membrane syringe
filter holders filter model of DH 25PWT1-1, filter
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the diameter of 25 mm and filter holders material —
Teflon, manufacturer AWL-Tech (Czech Republic).

The filters diaphragm disc type of Vladipor
MFAS-B1 and MFAS-B2, membrane material
— microporous membranous prepared from a
mixture of cellulose acetate with a pore size of
0,1 and 0,05 microns and the total porosity of
80-85 %, the producer ZAO STC “Vladipor”
(Volodymyr, Russian Federation).

The suspension of Mycobacterium test sam-
ples were prepared by selection of the bacterial
masses with bacteriological loop, over the flame
of burner in terms of boxing, and placed in a
sterile pounder. Using a pestle we were homo-
genized the bacterial mass in a pounder with the
addition of sterile isotonic solution of sodium
chloride. On receipt of the bacterial masses we
prepareted the suspended matter which con-
tained the mycobacteriums (1 mg/cm?), of every
of the experimental samples, separately.

The filtration of the suspended matter by
testing samples of mycobacteria of different
morphological forms was conducted using a
syringe connected to the principle Luer-cone
in dimensional sterile tubes. For the filtration
process we are unscrew the housing of filters
holders, on resisting mesh (leveling head) was
placed microfiltrative membrane, wrench the
housing and connects with a syringe.

The filtrate 1 (filter MFAS-B1 0,1 microns)
and the filtrate 2 (filter MFAS-B2 0,05 microns),
every testing sample were seeded with bacterio-
logical loop in four bacteriological test tubes
with eggs nutrient medium for the cultivation
of mycobacteria and cultured in temperature of
3 °C, within 90 days. Accounting of the growth
of mycobacteria cultures the first seven days
was conducted each day, and in followed by
once a week during the experiment.

In cultures have studied the growth rate of in
nutrient medium of the eggs, the appearance, the
emulsification, the pigment formation and the
morphology in the smears, the tinctorial abilities
of mycobacteria which painted by the method of
Tsyl-Nielsen.

The smear microscopy was performed of pri-
mary cultures and of subcultures which derived
by the replanting them before and after filtration.

Results. It was established that the research
of dissociative forms M. bovis of 117" b ver-
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sion shown the following (Fig. 1). The initial
yellow-orange culture (Fig. 1.1) formed with
the not acid resistant single grains, sticks and a
large number of granular filamentous (branch-
ing) forms, some of which break up into sepa-
rate parts (Fig. 1.2).

But, after conducting their filtering and explor-
ing the prepared smears in immersion, we were not
found any forms of mycobacteria, and 3-month
cultural investigation and obtained sown on nutri-
ent medium filtrate have not given positive results.

At the same time after conducting the same
research with the 110" subculture of myco-
bacterium by 117 b version, was installed the
opposite results. So, in Fig. 1.3 shows that the
original yellow 110" subculture was formed by
not acid resistant grains, and individual (as an
exception) grainy sticks (Fig. 1.4). At the same
time in the filtrate (0,1 micron pores) are found
rare and not acid resistant grains and, some-
times, the short thin sticks (Fig. 1.5).

Meanwhile, following seeding the filtrate on
artificial culture medium and cultivating it by 3 °C,
was revealed the growth of culture (from individ-
ual colonies) at 23-26 day (Fig. 1.6), which was
formed not acid resistant grainy sticks (Fig. 1.7).

So ultrasmall forms (elementary bodies) often
found in Mycobacterium subcultures that many
times seeding through dense nutrient medium and
generating, the rod not acid resistant dissociative
forms. Perhaps this is due to adaptive properties
ultrasmall forms (mostly elementary bodies) to
elective nutrient medium, which over time by re-
peated replanting, adapt to it. However ultrasmall
forms in an artificial environment do not generate
own kind in morphology descendants, and form
not acid resistant rod versions of mycobacteria.

Our researches of previous years, as well as
other authors showed that elementary bodies almost
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don't cultivate on ordinary nutrient media [1-3].
However, this work is making sure claims that
dissociative elementary bodies can be cultivated
along with other forms of preserving the possibil-
ity of reversion in not acid resistant forms Myco-
bacterium tuberculosis, that said, Mycobacterium
those clones continuously formed from elementary
bodies pathogen rod forms, that they are an inte-
gral part of the biological development cycle even
though the phenomenon is not always observed in
each population mycobacteria one or another strain.
Perhaps this feature is determined by the stage of
development one or another mycobacterium strain
and, of course, the environmental conditions.

However, the literature reported that L-forms
mycobacteria cultured on selective nutrient me-
dium despite its large size, compared to the typi-
cal sticks, change cell wall components, stretch-
ing, pass through bacterial filters. To clarify this
issue, the features, including the presence of el-
ementary bodies investigated L- and other forms
of the dissociative 118" generation (Fig. 2).

The results of researches showed that in 20
months finding 60™ 118" generations of culture
in the positive low temperature almost have
been no changes appearance (Fig. 2.1).

At the same time the morphology of myco-
bacteria and their tinctorial properties during the
period fundamentally were changed. The initial
culture was formed (Fig. 2.2) from not acid re-
sistant small grains (isolated), coccus, grainy
— short and more longer rods, filaments are
formed by the grains and L-forms (ovals) from
which are exempt granular formation.

After 20 months (in terms of a refrigerator),
the microscopy of the same subculture found an-
other morphology and the tinctorial properties of
mycobacteria. In this case (Fig. 2.3) only single L-
forms stay not acid resistant, while the vast major-

Fig. 1. The cultural properties and morphology of M. bovis version 117 b.
Culture: 1 — 60" generation (output); 3 — 110" generation;
6 — 111th generation (with ultrasmall forms);
Morphology: 2 — 60" generation; 4 — 110" generation; 5 — ultrasmall 110" forms generation;
7 — M. bovis derived from ultrasmall 110" forms generation x 1600
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Fig. 2. The cultural properties and morphology M. bovis118™ option.

Culture: 1 — 60" generation; 6 — 61st generation (control); 7-8 — with 60" ultrasmall forms of
generation (pores 0,1 and 0,05 microns); 11 — 110" generation; 14 — of ultrasmall forms;
Morphology: 2 — 60" generation (native); 3 — 60" generation (suspended matter),

4, 5 — 61st ultrasmall forms of generation (pores 0,1 and 0,05 microns); 9, 10 — M. bovis
from ultrasmall forms 60" generation; 12 — 110" generation; 13 — 110" ultrasmall forms of
generation (pores 0,1 micron); 15 — M. bovis from ultrasmall 111" forms generation  x 1600

ity of them acquired a reddish color with mostly
blue grains in the middle. These grains — but
most of reddish color, pushed (exempt) through
the shell. The seeds of red and blue color, both
of them, dominate in the field of the microscope.
The sticks (not acid resistant) revealed only singly.

So, long stay L- and other forms of Myco-
bacterium of the 60" generation in conditions of
the positive low temperature was accompanied
mostly with transformation of the not acid re-
sistant sticks and single grains in acid. The L-
shapes, to the same, have a clear tendency to-
wards destruction.

After the filtering of the suspended matter
of mycobacteria which was examined under im-
mersion after 20 months of storage for 3 degrees
through filters with pores of 0,1 and 0,05 mi-
crons in diameter and again examined with the
microscope had been installed in the first and in
the second case (Fig. 2.4 and 2.5) only a few
small not acid resistant grains.

In the control (Fig. 2.6), without filtering,
found growing at 8-10 day a large number of
the colonies. Meanwhile when it was seeded,
the filtrate mycobacteria, in culture medium
and cultivating for 3 °C was detected on day 23
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the simultaneous growth of individual colonies
(1 of 3 in vitro), without reference to the diameter
of the pores and of the filter (Fig. 2.7 and 2.8).

However, having prepared the smear of the
cultures obtained under the immersion, was es-
tablished acid (partially) short and long granular
sticks, and detached single grains (Fig. 2.9). In
another culture (Fig. 2.10) which was obtained
from the filtrate (the filter with pores of 0,05 mi-
crons) under immersion was detected the acid
long, with rounded edges and grain in the mid-
dle, sticks.

The same time was identified also submicro-
scopic (at the limit of visibility) the acid single
grains (elementary bodies). Obviously, the dif-
ferent pores’ diameter of the filter passes the
ultrasmall forms (elementary bodies) of various
sizes, with a some potential capacity to generate
acid or not acid resistant forms of the mycobac-
terium. It maintains the diversity (possibly) of
their biological significance.

Exploring the culture of 110" replanting
(Fig. 2.11) of the same strain of dissociative
mycobacteria under the immersion found (Fig.
2.12) not acid resistant forms, identical 60"
generation: the short sticks (rather coccus), the

NE 30) 2015 ATPAPHO-EKOHOMIYHOTO YHIBEPCUTETY 120

123



BETEPUHAPHI HAYKU

elongated L-forms with dark grains inside. Of
the various of L-forms exempt the grains. In
the filtrate of prepared the suspended matter of
mycobacteria, (filter with pores of 0,1 microns)
under the immersion was detected (Fig. 2.13)
the submicroscopic grains.

After the sowing filtered mycobacteria on
the nutrient medium after 20 days was obtained
the culture of continuous growth (Fig. 2.14),
and the smear, which prepared from the result-
ing culture, found (Fig. 2.15) only not acid resis-
tant grains, coccus, short and long sticks in the
absence of granular L-forms .

Exploring the pathogenic M. bovis strain
124" parents’ generation (Fig. 3) was revealed
the numerous, small and medium sizes, the cor-
rect form colonies matte yellow and white color
(Fig. 3.1), and under immersion (Fig. 3.2) —acid
sticks: short thin, straight with rounded edges,
located both singly and accumulations (cultiva-
tion temperature only 37 °C).

After the filtering of, which was examined
under the immersion, pathogenic M. bovis strain
of 124" generation and reviewed the smear, that
prepared by us from the filtrate, is not detected
the forms of mycobacteria, the culture growth is
not obtained (3-month incubation).

However, it should be noted that all inves-
tigated dissociative forms of M. bovis, except

Ultrasmall forms M. bovis-dissociative 117 and 118 options
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Fig. 3. The subculture (1) and the
morphology (2) virulent M. Bovis of
124" passage %1600

of pathogenic strain, not cultivated at 37 °C.

Consequently, the researching of dissociative
L- and other forms witnessed undeniable dynam-
ics of changes of biological characteristics, that
indicate that in numerous passages through ar-
tificial nutrient medium increased the frequency
of the formation of the ultrasmall forms and their
adaptation to the environment. However, this is
accompanied by the absence (usually) generation
of the same forms mycobacteria in these subcul-
tures: scilicet, of elementary cells (with it only
isolated) in remote terms was formed not acid
resistant rod forms. It maintains a natural part of
the ultrasmall forms in the biological cycle of the
mycobacteria, because they generate rod-form
of Mycobacterium tuberculosis. The researched
L-forms do not penetrate through the bacterial
filters, even though they have a modified in bio-
chemical terms, plastic cell wall.

Conclusions

1. The subcultures of species dissociative of
M. bovis contain the filterable forms, their fre-
quency of excretion increases depending on the
number of generations (passages).

2. The ultrasmall not acid resistant forms, by
the sowing in elective medium for cultivation my-
cobacteria, multiply to form colonies both a single
and a continuous growth (as a result of the merger
of separate colonies) culture in several times slo-
wer than in control test.

3. In cultures, which obtained from the filtrate, un-
der the immersion are found the different, from those
cultures in nutrient medium, morphological forms.

4. The presence of the ultrasmall forms in the
populations of mycobacteria, and their ability to
generate the morphologically modified microor-
ganisms in the subcultures, is convincingly argues
their indisputable importance in the biological de-
velopment cycle of the examined species Mycobac-
terium tuberculosis.
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