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The phenomenon of the susceptibility and reversion of resistance to antibiotics in strains of bacteria and yeast-like
molds has been identified upon the interaction of bacteria and molds with transplantable human and animal cell
lines depending on the cultivation conditions. The ability of susceptibility reversion of bacteria and yeast-like fungi 
to some antibiotics is not stable, it varies with the passages. This phenomenon may be a reason of the poor efficacy
of antibiotic treatment when the susceptibility of bacteria to antibiotics is assayed by the usual technique. The
authors propose to modify the antibiotics-susceptibility assay currently used in clinics by co-culture of the isolated
bacteria and fungi with the transplantable cell lines or human leukocytes.
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Introduction. Bacterial and yeast-like organisms are
usually isolated using nutrient media; the same media
are taken to verify the antibiotic resistance of these
microorganisms. However, a lot of different strains of
bacteria and yeast-like organisms are parasites
inhabiting different human and animal organs
consisting of different type cells (epithelium-like,
fibroblast-like, etc). There are some published data [1]
describing the adhesion process properties during
shigellae interactions with human embryo intestinal
mucosa.

Bacteria colonize the biomaterial, thereby adopting
a sessile mode of growth that progresses to the

establishment of an antibiotic-resistant biofilm by the
accretion of prospective glycocalyx [2, 3].
Aminoglycosides, quinolones, beta-lactams, and
polymixins require crossing the bacterial cell wall to
reach their targets.

Penetration can be reduced by the development of
antibiotics-resistant biofilms with secretion of an
anionic exopolysaccaride matrix with binds cationic
antibiotic [6]; quorum sensing in such biofilms may
also be involved in changing bacterial metabolism and
reducing sensitivity to antimicrobials [4, 5, 6].

Due to this fact, we became interested in the
cultivation of bacteria and yeast-like organisms in cells
of humans and animals of different species as well as in
host-parasite cell interactions and in the antibiotic
susceptibility of infectious agents.
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Materials and methods. Strains of
microorganisms. In this investigation, we used the
following strains isolated previously in our laboratory: 9
Staphylococcus aureus strains and 2 Staph. epidermidis
ones (gram-positive bacteria); 7 Pseudomonas
aeruginosa strains and 22 different Enterococcus strains
(gram-negative bacteria); 17 representatives of the
Candida genus and 2 Cryptococcus neoformans strains.
Established cell lines taken for these studies were: L41
(human lymphoblastoid cell line), OH-1 (murine
lymphoblastoid cell line), RGNR (cell line originated
from rat Gasser node neurinoma), and Vero (green
African monkey kidney cell line). Cell cultures were
grown in the RPMI-1640 supplemented both with calf
foetal serum (10%) and antibiotics [7].

We also manipulated with human leukocyte
suspension cultures (blood group 0). The cultivation of
bacterial strains was performed as follows: 100 mkl of
bacterial suspension containing 1×108 cells were added to 
a leukocyte culture (3×106 cells/ml). Following bacterial
growth during 24 h, 100 mkl of infected leukocyte
suspension of the same concentration were transferred
into a new leukocyte culture to carry out the 2nd passage.
The 3rd one was made similarly. Antibiotic sensitivity of
bacterial cultures for each passage was studied and
compared with its original sensitivity to antibiotics. 

In these experiments we used two interferon (IFN)
preparations – IFN-a-2b (Intron, 3x106 I.U.,
Shering-Plau, USA), and IFN-g (106 I.U., product of the 
Ukrainian Academy of Agriculture). 

Cultivation of bacteria and fungi. Each microbial or 
fungal strain was grown in cultured 24 h-old monolayer 
cell lines or in suspended human leukocytes. Each
microbial/fungal suspension (108 ñålls/ml) was put into
cell cultures or human leukocyte suspension and
cultivated during 24 h in RPMI-1640 without calf
foetal serum and antibiotics. The degree of
susceptibility of microbial/fungal strains to antibiotics
was determined before their growth in eukaryotic cells
grown in the Mueller-Hinton medium (initial
susceptibility, IS) and following their cultivation
(post-cultivation susceptibility, PCS).

The antibiotic susceptibility was evaluated by the
Bauer-Kirby approach (a variant of the disk-diffusion
method) [8]; all bacterial/fungal strains were grown on the 
Mueller-Hinton medium; commercial disks used were

produced by the (St. Petersburg, Russian Federation). The 
disk quality control with the Mueller-Hinton medium and
different antibiotics was performed each time as well as
with any new disk series of nutrient media series. The
criteria of their adequacy were verified according to the
zone diameter of inhibited growth for etalon strains –
Escherichia coli 25922, S.aureus ATCC 25923, and
P.aeruginosa ATCC 27853 received from the Alive
Culture Museum of our Institute.

The manufacturer’s criteria were used to evaluate
the efficacy of antibiotics against microbial/fungal
agents. Taking into consideration the zone diameter of
inhibited growth for investigated microorganisms, the
strains were divided into three groups – susceptible
strains (SS), moderately resistant strains (MRS), and
strains highly resistant to antibiotic(s) (HRS) [9]. We
determined antibiotic-susceptible/resistant properties
of strains with the following compounds widely used in 
up-to-date clinical practice:

Name of antibiotic and its abbreviation

Amikacin amk

Amoxicillin amx

Amphotericyn amph

Ampicillin amp

Carbenicillin car

Cefazolin kf

Cefepime cep

Cefoperazone cpr

Cefotaxime ctx

Ceftazidime caz

Ceftriaxone cro

Chloramphenicol chl

Ciprofloxacin cip

Clindamycin cly

Clotrimazole clo

Erythromycin ery

Fluconazole Flu

Gentamicin gen

Imipenem imp

Oxacillin oxa

Rifampin rif

Tetracycline tet

Tobramicin tob
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Results and discussion. Our data concerning the
Ånterobacteriaceae susceptibility to antibiotics are
given in Table 1.

The analysis of the data presented in Table 1 shows
that the Enterobacteriaceae cultivation in the L41 cell
line causes the development of two phenotypes: some
antibiotic-sensitive strains become resistant ones and
vice versa. This Table proves the enterobacterial strains 
have not changed their susceptibility to gentamicin,
cefoperazone, and imipenem. Some changes of

antibiotic sensitivity were found in 14 enterobacterial
strains, resistant strains becoming sensitive ones and
vice versa.

The Enterobacteriaceae changes from resistance to
susceptibility (R®S) were found for the following
antibiotics: amikacin (for one strain), cefazolin (for three
strains), and tobramicin (for 1 strain).

Another variability type – from susceptibility to
resistance (S®R) – was shown for the following
antibiotics: amikacin (3 strains), chloramphenicol (1
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Table 1.
  Antibiotic susceptibility of enterobacterial strains grown in the L41 culture during 24 h

¹ strains
Antibiotic (the zone diameter, mm, of inhibited growth for etalon strains)

amp tet gen tob amk chl cip ctx cpr kf cro caz amx imp cep

396 initiation L41
HRS

HRS

HRS

HRS
-

HRS

HRS

MRS

HRS

HRS

HRS

MRS

HRS

MRS

HRS

-

-

HRS

HRS

MRS

HRS

SS

SS

HRS

HRS

SS

SS
-

727 initiation L41
HRS

HRS

HRS

HRS
-

HRS

HRS

HRS

HRS

SS

HRS

SS

HRS

SS

HRS
-

SS

HRS

SS

HRS

SS

HRS

SS

HRS

SS

SS
-

312 initiation L41
HRS

HRS

HRS

HRS

-

-

HRS

HRS

MRS

HRS

HRS

HRS

HRS

HRS

HRS

HRS
-

HRS

HRS

HRS

HRS

MRS

HRS

HRS

HRS

SS

SS
-

705 initiation L41
HRS

MRS

HRS

SS

-

-

HRS

MRS

HRS

SS

HRS

HRS

SS

MRS

SS

SS
-

HRS

SS

SS

MRS

SS

SS

 SS

MRS

SS

SS
-

598- initiation L41
HRS

HRS

HRS

HRS
-

HRS

HRS

SS

HRS

HRS

HRS

HRS

HRS

SS

HRS
-

HRS

HRS

SS

HRS

SS

HRS

HRS

HRS

SS

SS
-

326-1 initiation
L41

HRS

HRS

HRS

HRS
-

HRS

HRS

MRS

HRS

HRS

HRS

HRS

HRS

MRS

HRS
-

HRS

HRS

MRS

HRS

SS

MRS

MRS

HRS

SS

SS
-

527 initiation L41
HRS

HRS

HRS

HRS
-

HRS

HRS

MRS

HRS

HRS

HRS

SS

HRS

SS

SS
-

HRS

HRS

SS

SS

SS

SS

HRS

HRS

SS

SS
-

1551-1 initiation
L41

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

HRS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

1551-2 initiation
L41

HRS

HRS

HRS

HRS

SS

SS

MRS

SS

SS

SS

SS

SS

SS

HRS

SS

SS

SS

SS

MRS

SS

SS

SS

SS

SS

MRS

MRS

SS

SS

SS

SS

1532-1 initiation
L41

HRS

HRS

HRS

HRS

HRS

HRS

HRS

HRS

HRS

MRS

SS

SS

HRS

HRS

HRS

HRS

HRS

HRS

HRS

HRS

HRS

HRS

HRS

HRS

HRS

HRS

SS

SS

MRS

MRS

1532-2 initiation
L41

HRS

HRS

HRS

HRS

SS

SS

MRS

SS

SS

MRS

SS

SS

SS

SS

SS

SS

SS

SS

MRS

MRS

SS

SS

SS

SS

SS

HRS

SS

SS

SS

SS

1532-3 initiation
L41

HRS

HRS

HRS

MRS

SS

SS

HRS

SS

MRS

SS

SS

SS

SS

SS

SS

SS

SS

SS

HRS

SS

SS

SS

SS

SS

SS

HRS

SS

SS

SS

SS

1004- initiation
L41

HRS

HRS

HRS

HRS

HRS

HRS

HRS

HRS

SS

HRS

SS

SS

MRS

HRS

SS

SS

SS

SS

MRS

MRS

SS

SS

SS

HRS

HRS

HRS

SS

SS

HRS

MRS

963 initiation L41
HRS

HRS

HRS

HRS

HRS

HRS

HRS

HRS

MRS

MRS

HRS

HRS

HRS

HRS

HRS

HRS

HRS

HRS

HRS

HRS

HRS

HRS

HRS

HRS

HRS

HRS

SS

SS

HRS

MRS

Note: bold figures indicate the change of strain susceptibility to antibiotics.



strain), ciprofloxacin (3 strains), cefotaxime (2 strains),
cefazol (1 strain), ceftriaxone (2 strains), ceftazidime (3 
strains), amoxicillin/clavulanic acid (3 strains). 

The enterobacterial variability index (S®R) is very 
important for patients’ treatment, since any
non-adequately chosen antibiotic does not promote
successful therapy results.

Moderately susceptible enterobacterial strains
demonstrate also the variability phenomenon becoming 
more resistant; at the same time, some susceptible
strains of this bacterial group become moderately
susceptible.

The data described above demonstrate the
enterobacterial transition from to antibiotics
susceptibility to antibacterial resistance and vice versa
in the L41 cell line. We aimed to verify whether such

phenomenon is ubiquitous enough and if it may be
found also during Enterobacteriaceae cultivation in
cell lines of other origin; so we used several of the
abovementioned cell lines for their growth – OH-1,
RGNR and Vero.

The analysis of the data presented proves the
Enterobacteriaceae susceptibility to different
antibiotic compounds does not depend on donor animal
species used as primary culture. Seven enterobacterial
strains changed their susceptibility/resistance
following 24 h of their co-cultivation with eukaryotic
cell, giving rise to both transitions – (S®R) and
(R®S). Cultivation of our strains in other four different 
cell lines revealed the same phenomenon.

The next step of our investigations was the
susceptibility determination of a gram-positive
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Fig.1.Sensitivity changes to antibiotics following Enterococci passages
in RGNR cells: 1 - stable, 2 - unstable, 3 - amk, 4 - amp, 5 - chl, 6 - cip,     
7 - kf, 8 - caz, 9 -cro, 10 - ctx 

Fig.2. Sensitivity changes to antibiotics following Enterococci passages in
Vero cells:1 - stable, 2 - unstable, 3 - amx, 4 - amk, 5 - caz, 6 - ctx,  7 - kf,     
8 - cip, 9 -cro, 10 - ctx 



bacterium, S.aureus, during its growth in the cell line
L41. Analyzing these results, it should be noted that the
antibiotic susceptibility profile changed only for a
single S.aureus strain; the (S®R) transition was found
for such antibiotic compounds as oxacillin,
clindamycin, and cefazolin (Fig.4).

The data concerning the antibiotic susceptibility
changes for yeast-like fungi (Candida genus repre-
sentatives and Cr.neoformans) are shown in Figure 5

The data obtained show that the (S®R) and (R®S)
transitions are found in seven Candida strains among
17 studied. The (R®S) transition was detected for
anti-Candida drugs: fluconazole (in 4 strains) and

clotrimazole (in 2 strains). The transition (S®R) was
found for amphotericin B (in 5 strains), fluconazole (in
1 strain), and clotrimazole (in 1 strain).

Among two Cr.neoformans strains studied here, the 
(R®S) transition for fluconazole was registered for a
single strain.
      These data indicate that the interactions between
cultivated eukaryotic cells and parasitic ones including
gram-positive and gram-negative bacteria as well as
yeast-like microorganisms cause both (S®R) and
(R®S) transitions. It leads to the conclusion the results
of parasitic organism testing in nutrient media aimed at
the determination of its susceptibility to antibiotics
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Fig 3. Sensitivity changes (%) to antibiotics (1-10)
following Enterococci passages in OH1 cells: 1-
stable, 2 - unstable, 3 - amp, 4 - amk, 5 - amx, 6 - ctx,
7 - tet, 8 - caz, 9 - tob, 10 - cip, 11 - cro, 12 - chl, 13 -
kf.

Fig 4. Sensitivity changes (%) to antibiotics (1-11)
following Enterococci passages in L41 cells: 1- stable, 2 - 
unstable, 3 - amk, 4 - amp, 5 - kf, 6 - tet, 7 - caz, 8 - tob, 9 -
amx, 10 - chl, 11 - cro, 12 - cip, 13 - ctx.



does not always reflect real antimicrobial effect in
animal and human organisms, this situation being
probably due to biofilm development on the monolayer
surface. Therefore, we realized a series of experiments
to determine the susceptibility of parasitic
microorganisms in donor blood leukocytes, three
passages of each microorganism studied having been
carried out. We have found antibiotic susceptibility
changes for different strains of Enterobacteriaceae,
S.aureus, S.epidermidis, P.aeruginosa, C.albicans, and 
Cr.neoformans during their 2nd-3rd passages in human
leukocytes.

Our comparative analysis of susceptibility to
antibiotics in gram-positive and gram-negative bacteria 
as well as in yeast-like parasites during their passages
through cultured human leukocytes shows the
susceptibility changes; usually such changes are
detected more often in gram-negative bacteria and
yeast-like fungi.

Among 15 enterobacterial strains the susceptibility
changes were registered in 12 ones. The (S®R)
transitions were seen with such antibiotics as
ciprofloxacin (for 1 strain), tetracycline (for 3 strains),
and amikacin (for 1 strain). The (R®S) changes were
registered for tobramycin (3 strains), ciprofloxacin (1
strain), amoxicillin/clavulanic acid (2 strains),
ceftazidime (2 strains), ceftriaxone (1 strain). The
changes of MRS®HRS type were detected for
cefazolin (2 strains), ciprofloxacin (2 strains), and

amoxicillin/clavulanic acid (1 strain). The transition
MRS®SS was found for tobramycin (in 1 strain),
amoxicillin/clavulanic acid (in 1 strain), and cefepime
(in 1 strain). Only two ciprofloxacin-susceptible strains 
show the changes from SS to MRS phenotype.

The enterobacterial transitions from SS to resistant
phenotype during the 2nd-3rd passages in human
leukocytes occur in 80 % of strains tested; they became
resistant to tobramycin, ciprofloxacin,
amoxicillin/clavulanic acid, ceftazidime, ceftriaxone,
cefazolin, cefepime, and amikacin. The same bacteria
keep their susceptibility unchanged as well as their
resistance to ampicillin, gentamicin, and imipenem.

The data concerning the changes of P.aeruginosa
susceptibility/resistance during the passages through
human leukocytes show such changes in three strains
among five ones. The transition from SS- to
MRS-phenotype was found for amikacin (2 strains) and 
netilmicin (1 strain). One strain susceptible to
ciprofloxacin became resistant to this drug. The second
P.aeruginosa strain with moderate resistance to
cefoperazone lost this property becoming a susceptible
strain. The third strain of high anti-amikacin resistance
obtained a moderate resistant phenotype. One
P.aeruginosa strain demonstrated unstable resistance to
carbenicillin. 

The susceptibility/resistance of P.aeruginosa strains
concerning such antibiotics as gentamicin, imipenem,
cefepime, azlocillin, and ceftazidime show no changes.
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Fig. 5. Sensitivity changes (%) to antibiotics (1-3)
following Candida and Cryptococcus passages in
cultivated cells: 1 - flu, 2 - clo, 3 - amph.



The passages of Candida genus representatives in
human leukocyte cultures demonstrate often unstable
type resistance against some antibiotics: fluconazole (in
2 strains), clotrimazole and amphotericin (in 1 strain); in
addition, one Candida strain shows the HRS®MRS
transition. Stable susceptibility to nystatin was found for
all Candida strains used in our investigations.

Similar results were obtained with two
Cr.neoformans strains being constantly susceptible to
nystatin during three passages. At the same time these
passages sometimes lead to the resistance development
in susceptible strains: one strain became resistant
against clotrimazole and amphotericin, another strain
developed a fluconazole-resistant phenotype.

Two species of gram-positive bacteria – S.aureus (1 
strain) and S.epidermiudis (2 strains) – are less variable, 
the only transition (from higher to lower) was found for
ciprofloxacin resistance. 

It is evident that the changes in antibiotic
susceptibility of different microorganisms appear
following their passages through several cell lines of
different species origin as well as through human

leukocyte cultures. If the microorganisms change their
susceptibility to certain antibiotics during passages, it is 
clear such drugs are not adequate for clinical practice
use. Special attention should be paid to susceptibility
changes in Enterobacteriaceae strains, P.aeruginosa,
yeast-like organisms being susceptible to antibiotics
chosen following the Bauer-Kirby test. Such changes
may result in insufficient treatment results in clinical
use. We found several antibiotics being continuously
effective against Enterobacteriaceae and P.aeruginosa
– ampicillin, gentamicin, and imipenem.

The yeast-like microorganisms belonging to
Candida and Cryptococcus neoformans change also
their susceptibility to some antibiotics including
fluconazole, clotrimazole, and amphotericin, their
susceptibility to nystatin being kept without changes.

The changes of microorganism susceptibility to
antibiotics are due to numerous factors including
properties of bacteria/yeast-like agents, properties of
their host cells, culture media with all their
components, and metabolic products. The unstable
results obtained in our investigations and their changes
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     Table 2.
 Determination of enterobacterial strain 1646 susceptibility to antibiotics and its resistance to antibiotics during its growth in the L41 established cell
line (24 h)

¹
Strains

Antibiotic (the zone diameter of inhibited growth for etalon strains)

amp tet gen tob amk chl cip ctx cpr kf cro caz amx imp cep

1646

CC

MCC

CMO

HRS

HRS

SS

HRS

SS

SS

HRS

SS

HRS
HRS

HRS

HRS

MRS

SS

HRS

MRS

MRS

SS

HRS

MRS

HRS

HRS

HRS

HRS

SS

SS

SS

SS

SS

SS

HRS

SS

SS

SS

SS

SS

MRS

MRS

HRS

SS

SS

SS

HRS

SS

SS

SS

HRS

SS

HRS

HRS
SS

HRS

SS

SS

MRS

SS

SS

SS

HRS

SS

Table 3.

 Influence of a- and g-IFN on ability to antibiotics susceptibility changes

Strains Effect
Antibiotic (the zone diameter, mm, of inhibited growth for etalon strains)

amx ctx cip kf caz cro amk

724
initiation

SS SS SS SS SS - -

C HRS HRS HRS HRS HRS - -

a-IFN HRS HRS HRS HRS HRS - -

396
initiation

MRS MRS HRS - MRS MRS

C HRS HRS HRS - SS HRS

g-IFN SS HRS MRS - SS SS



during the passages carried out led us to a hypothesis
concerning the metabolic products as the main
variability factor. To verify this hypothesis, we carried
out the following experiment in a model system using an
enterobacterial strain, 1646, with multiple changes of
susceptibility to antibiotics. The bacteria were grown in:

1. L41 cell culture washed carefully from its culture 
medium before bacterial infecting (cell culture, CC);

2. Medium following the L41 cell line cultivation
(medium post cell cultivation, MCC);

3. RPMI-1640 (cell medium, original, CMO).
The results obtained are presented in Table 2. They

show the susceptibility changes to occur in the MCC
containing cell metabolic products including also
cytokines, e.g. IFN.

Due to these data, a question arose about possible
IFN participation in changes of antibiotic susceptibility
for different microorganisms. To answer this question,
we carried out some additional researches. The L41 cells
were pre-treated by recombinant IFN preparations,
IFN-a-2b, or by an IFN-g preparation (see above; both
preparations contained 105 I.U.) (108 bacterial cells/ml).
The results obtained are given in Table 3.

The data presented in Table 3 show that during two
strains (724, 396) strains cultivation in L41 cell line,
they change their susceptibility to antibiotics, the
susceptible bacteria becoming resistant to
amoxicillin/clavulanic acid, cefotaxime, ciprofloxacin,
ceftriaxone, and ceftazidime. The IFN-a-2b exerts no
influence on susceptibility changes.

The results obtained in the experiments with the
IFN-g preparation concerning its effect on the strains
724 and 396 susceptibility/resistance suggest this
cytokine to promote the R®S transition for amikacin,
cefotaxime, ciprofloxacin, ceftriaxone, and cefazolin. 

Similar results were obtained while cultivating
Enterococcus faecalis in human neutrophils with
gamma-IFN (1) and Listeria monocytogenes in
macrophages with the same cytokine (2).

All these data allow the conclusion that the
Bauer-Kirby test as well as other similar tests using
bacterial nutrient media do not give information
sufficient for therapeutic schema elaboration including
antibiotic use in vivo. They need additional correction
to determine real antibiotic susceptibility for different
infectious agents. The cell-produced IFNs may exert

their effect on bacteria ability to change their antibiotic
susceptibility.

Ðû áàë êî Ñ.Ë., Ïî êàñ Å.Â., Äååâ Â.À., Ëÿñ êîâ ñêèé Ò.Ì., Ôóð çè êî âà Ò.Ì., Äÿ -
äþí Ñ.Ò., Èâàí ñêàÿ Í.Â., Íàñ òî ÿ ùàÿ Í.È., Âåð õàö êèé Ï.Ï., Ñàëü êîâ Ñ.Ò.

Èçìå íå íèå  óñòîé ÷è âîñ òè ê àí òè áè î òè êàì øòàì ìîâ áàê òå ðèé è äðîæ æå ïî äîá íûõ

ãðè áîâ ïðè êóëü òè âè ðî âà íèè èõ â ïå ðå âè âà å ìûõ êóëü òó ðàõ òêà íåé ÷å ëî âå êà è æè âîò -

íûõ

Ðå çþ ìå

Ïðè âçà è ìî äå éñòâèè  áàê òå ðèé è ãðè áîâ ñ êëåò êà ìè ÷å ëî âå êà è æè -
âîò íûõ èäåí òè ôè öè ðî âàí ôå íî ìåí ðå âåð ñèè ÷ó âñòâè òåëü íîñ òè è ðå -
çèñ òåí òíîñ òè ê àí òè áè î òè êàì áàê òå ðèé è ãðè áîâ â çà âè ñè ìîñ òè îò
óñëî âèé âû ðà ùè âà íèÿ. Ñâî éñòâî ðå âåð ñèè ÷ó âñòâè òåëü íîñ òè áàê òå -
ðèé è ãðè áîâ  ê íå êî òî ðûì  àí òè áè î òè êàì íå ñòà áèëü íî, îíî èç ìå íÿ -
åò ñÿ îò ïàñ ñà æà ê ïàñ ñà æó, ÷òî ìî æåò îá óñëàâ ëè âàòü
íå ýô ôåê òèâ íîñòü ëå ÷å íèÿ àí òè áè î òè êà ìè ïðè ñó ùåñ òâó þ ùåì ìå òî -
äå îïðå äå ëå íèÿ ÷ó âñòâè òåëü íîñ òè ê àí òè áè î òè êàì áàê òå ðèé è ãðè -
áîâ. Àâòîðû ïðåä ëà ãà þò ìî äè ôè öè ðî âàòü òåñò
àí òè áè î òè êî ÷ó âñòâè òåëü íîñ òè áàê òå ðèé è ãðè áîâ, âû äå ëåí íûõ íà
ïè òà òåëü íûõ ñðå äàõ, êóëü òè âè ðî âà íè åì èõ â êóëü òó ðå ïå ðå âè âà å ìûõ
êëå òîê èëè ëåé êî öè òàõ ÷å ëî âå êà.
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