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PROBIOTIC-BASED APPROACH IN TREATMENT
OF ADULT PATIENTS WITH INFLUENZA TYPE A

Summary: The work is dedicated to the study of clinical peculiarities and microbiologic research of nasopharyngeal and
tonsillar microflora in patients with seasonal influenza type A. It has been established the antagonistic activity of biosporin in
experiment in vitro towards S.aureus and S.pyogenes as the leading pathogens in the development of secondary bacterial
complications of infection, caused by viruses type A. It has been proposed the scheme of holiatry therapy of the influenza with
inclusion of probiotic «Biosporiny.

AHoTauif: CtaTTa npucBAYeHa BYMBYEHHIO KMiHIYHUX OCOBMMBOCTEN Ta MiKpOBGIONOriYHOMY AOCMIAXKEHHIO Ha3odapuH-
reanbHoi i TOH3UNSAPHOI MiKpodhriopy y NaLieHTIB 3 CE30HHUM rpunom Tuny A. BcTaHOBMNEHO aHTaroHICTUYHY akTUBHICTb Gio-
CMOPUHY B eKCMepuUMEHTI in vitro o S.aureus i S.pyogenes sik NPOBIOHWX NaTOreHiB Y pO3BUTKY BTOPUHHUX BakTepianbHMX
yCKknagHeHb iHdekuii, 3ymoBneHoi Bipycamm Tuny A. 3anponoHOBaHO CXeMy KOMMAEKCHOT Tepanii rpuny 3 BKMIOYEHHSIM npo-
6ioTVKy «BiocnopuH».

AHHoTaums: CtaTbsi NOCBSALLEHA U3YHEHUIO KITMHUYECKUX OCOBEHHOCTEN 1 MUKPOBMONOrNieckoMy MCCneaoBaHnio Haso-
dhapvHreanbHONM 1 TOH3UMASAPHON MUKPOMIIOPb! Yy NALMEHTOB C CE30HHBIM rpUNMNom Tuna A. YCTaHOBIIEHO aHTarOHUCTUYECKYHO
aKTMBHOCTbL GrocnopuHa B aKCnepumeHTe in vitro k S.aureus n S.pyogenes Kak BedyLLMX NaToreHoB B Pa3BUTUM BTOPUYHBIX
HakTepuanbHbIX OCMOXHEHW MHAEKUMKM, BbI3BAHHOW BUpycamu rpunna Tuna A. MNpeanoxeHa cxema KOMMNMEKCHOW Tepanuu

rpunna c BKNo4YeHnem I'IpOﬁVIOTVIKa «BurocnopuhHy».

Introduction. Influenza is a serious infectious
viral disease that has the potential to cause cata-
strophic morbidity and mortality during seasonality
and pandemics, even over the world. Influenza-asso-
ciated bacterial and viral infections are responsible
for high levels of morbidity and death during pan-
demic and seasonal influenza episodes [3, 4]. Severe
influenza-associated pneumonia is often bacterial
and will necessitate antibiotic treatment. In spite of
great quantity of modern medicines for a treatment
of patients with influenza, there are often bacterial
complications [7]. From one side it is determined by
dysfunction of systemic immunity, especially cellular
section, and from another it realized due to activation
of opportunistic microorganisms which are present
on the mucous membranes of nasal and tonsillar sur-
faces [3, 9].

There are few experimental research dedicated
to positive influence of bacillus contained bacterial
preparations due to their antagonistic activity towards
pathogenic strains [1, 2]. Recent scientific interest is
increased in the field of infectology and microbiology
as well as the place and role of probiotics in pharmaco-
therapy of infectious diseases [6, 8].

The analysis of accessed literature data proved the
absence of clinical and microbiological investigation
of such direction in patients with influenza A.

The research purpose is to study the clinical pe-
culiarities, efficacy of bacillus-contained probiotic

«Biosporin» for prevention of bacterial complications
in patients with influenza A.

Material and method. This study of 109 patients
aged 18-25 had conducted in 2011-2012 (average 21.7
years old) infected mostly with seasonal influenza vi-
ruses. Gender allocation included 62 (56.9 %) females
and 47 (43.1 %) — males. Investigated persons were
belonging to Caucasian race. All enrolled persons hav-
ing the same high risk to get influenza virus because
of student activity based on the epidemiologic data
being upon same exposure during communication and
overcrowding. One hundred and nine young patients
with clinical features and laboratory findings (acute
onset with hyperthermia more 38.50C, scleritis, intox-
ication syndrome, etc., positive epidemiologic data)
were investigated during October-March 2011-2012
at the Dept. of Respiratory Infections in the Regional
Clinical Hospital, Chernivtsi (South Western region of
Ukraine, Eastern Europe).

Research material (smears from nasopharynx,
tonsills) had delivered to Microbiological Clinical
Laboratory of Regional Clinical Hospital (Chernivt-
si, Ukraine) with purpose to evaluate a species com-
position and populational level of nasal and tonsillar
microflora. Cultures of facultative anaerobic and aer-
obic bacteria had cultured in an incubator (370C) for
24-48 hours. Obligate anaerobic bacteria had grown
in the stationary anaerostat «CO2-Incubator» T-125»
during 5-7 days, sometimes up to 14 days. Then re-
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ceived single-type colonies had studied for each genus
of the microbes, from the colonies there had obtained
pure cultures of obligate and facultative anaerobic and
aerobic microorganisms. Pure culture identified by ge-
nus (species) by morphological, tinctorial, cultural and
biochemical properties. The identification of isolated
microorganisms was done by Bergey’s Manual of Sys-
tematic Bacteriology.

Mathematic, statistical analysis of the results was
performed by the method of variation statistics with
the definition of average value, average error, and
probability of possible error by statistical Student’s
t-test by means of Biostat® PC program (USA).

Results. All enrolled patients were admitted to
Infectious Department of Regional Clinical Hospital
(Chernivtsi) with purpose of stationary treatment. In-
fluenza caused by A/H3N2 and A/H3N2/ in investigat-
ed young patients characterized mostly by a moderate
severity course. Influenza caused by B type virus had
mild severity course.

The diagnosis of influenza had proved by clinical
data, epidemiologic anamnesis and serological tests
(reaction of inhibition of hemmaglutination). The re-
sult of serological authentication proved: influenza A/
N2N2 —in 46,78+4,78% cases, influenza A/N3N2 — in
40,36+4,70% and B — at 6,42+2,34% patients at Bu-
kovina (Western Ukraine) during the epidemic season
2011-2013 years.

A/H2N2

A/H3N2 50%

43%

Fig. 1. Etiologic structure of circulated influenza
strains in 2011-2012 at Bukovina

Seasonal influenza usually characterized by typical
clinical symptoms, with prevalence in certain cases of
different syndromes (intoxication, catarrhal or hyper-
termia).

The detailed characteristics of clinical course of in-
fluenza are described in the table 1.

Table 1
The clinical characteristics of influenza course in
young people (n=109)

- . Absolute | Relative quan-
Clinical signs quantity (N) tity (02)
Intoxicative syndrome
— moderate headache 109 100,0+0
— general weakness 109 100,0+0
— louse of appetite 109 100,040
— pain in eyeballs 105 96,33+1,80
— myalgia 97 88,99+3,00
— arthralgia 83 76,15+4,08
Catarrhal syndrome
— dry persistent cough 109 100,0+0
— pain in chest 107 98,17+1,28
— serous and mucosa 102 93,5842.35
nasal excretions
— stuffiness in nose 88 80,73+3,78
Hypertermic syndrome

— chills 103 94,50+2,18
Zﬁg%glce)temperature 32 75.23+4.13
(—>}§19g(l)1ég)rade fever 21 19.27+3.78
E>s,3117b()t‘gl;rile temperature 6 5.5042,18

Examined patients complained on moderate head-
ache, dry persistent cough, general weakness, louse of
appetite, pain in chest (98,17£1,28), pain an eyeballs

(Western Ukraine) (96,33+1,80), myalgia (88,99+3,00) and arthralgia — in
76,15+4,08 cases.
Table 2
Species composition and populational level of nasal and tonsillar microbiota
in patients with seasonal influenza A subtype (M+m)
Microorganisms N Basic géol;)p (n=109) 5 N Control Cgrozup (n=67) 5

Staphylococcus aureus 64 58,72+3,15 0,42 21 31,34+1,01 ** 0,11
S. epidermidis 9 8,26+0,92 0,06 9 13,43+1,14 * 0,05
Streptococcus pyogenes 35 32,11+1,78 0,23 3 4,48+0,11 ** 0,02
S. viridans 2 1,83+0,14 0,01 1 1,49+0,09 0,01
S. salivarius - - 37 55,22+4,82 0,20
S. pneumoniae 2 1,83+0,14 0,01 - -
Haemophilus influenzae 2 1,83+0,14 0,01 - -
Pseudomonas aeruginosa 3 2,75+0,17 0,02 - -
Escherichia coli 19 17,43+0,87 0,12 - -
Klebsiella pneumoniae 3 2,75+0,17 0,02 - -
Lactobacillus spp. - - 67 100,0 0,35
Bifidobacterium spp. - - 51 76,12 0,27
Fungi of Candida genus 14 12,84+0,89 0,09 - -

Notes: N — number of obtained strains; C % — constancy index; Pi — frequency of occurence; * — evident changes
of parameters at p<0,05; ** — evident changes of parameters at p<0,001.
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Species composition and populational level of na-
sal and tonsillar microbiota had evaluated following
the microbiological research in this case-control study.
The results of this case-control study of species com-
position and populational level of nasal and tonsillar
microbiota in patients with seasonal influenza type A
had described in the table 2.

As we can see from the table 2, several micro-
organisms persisted on nasal and tonsillar mucous
membranes of infected patients with seasonal influ-
enza subtype A with moderate high constancy index:
Staphylococcus aureus 58,72+3,15 vs 31,34+1,01
(p<0,001), Streptococcus pyogenes 32,11%1,78 vs
4,4840,11 (p<0,001) and S. epidermidis 8,26+0,92 vs
13,43+1,14 (p<0,05).

The comparative mathematic analysis of microbial
representatives proved the prevalence of Enterobacte-
ria species — Klebsiella pneumoniae in 23% of patients
and Pseudomonas aeruginosa — in 21% of examined
cases (fig. 2).

B8 S.aureus

B S.pyogenes

B K.pneumoniae

@ P.aeruginosa

D>

OH.influenzae

Fig. 2. Pathogenic and opportunistic pathogenic
microorganisms obtained from nasal and tonsillar
smears in patients with seasonal influenza
A subtype

In basic group against a background of deep
deficiency of indigenous microorganisms it has
been observed the contamination of stomatophar-
ynx with Streptococcus pyogenes, Streptococcus
pneumoniae, Enterobacter (Escherichia, Klebsiel-
la pneumoniae), Staphylococcus aureus, Haemoph-
ilus influenzae, Candida. The foregoing bacteria
were detected (in 60,55+4,68 % patients) more of-
ten as monoculture, and also as associations which
include two (in 35,78+4,59% cases) and three (in
2,75+1,46% patients) species of opportunistic
microorganisms. Their population level as quan-
titative figure mounted to high critical level that
further to the influenza’s secondary complications
in young people (bacterial lobar pneumonia, acute
sinusitis, lacunar tonsillitis).

The rate of penicillinase production by S. aureus
(was isolated in 63,96+4,60 % patients) is currently so
great, that only 5-10% of S. aureus are now susceptible
to penicillin, carboxypenicillins and aminopenicillins
[4]. The incidence of penicillin-resistant Streptococ-
cus pneumoniae (was isolated in 34,98+4,57 % cases)
was nearly 18%. However, these resistant strains have
usually been susceptible to other beta-lactams, such as
oxacillin, most cephalosporins, and penicillin/beta-lac-
tamase inhibitor combinations.

That’s why we developed idea to investigate the
application of probiotics for prophylaxis of secondary
complications. Initially, we had conducted the experi-
mental study of simultaneously 72 hours cultivation on
selective medium. Resulted this, «Biosporin» (includes
Bacillus subtilis & Bacillus licheniformis) depressed
the growth and reproduction of S. aureus and S. pneu-
moniae clinical strains: after 24 hrs for 24,15+0,17
%, after 48 hrs — to 44,65+0,22 % and percentage of
strain’s inhibition depressed to 58,94+0,23 on the third
day. In clinical condition we had suggested the new
way of probiotic’s administration for great efficacy to
elimination of pathogen organisms by the Biosporin’s
application on palatine tonsils and drops into nose. As
a consequence of the foregoing local using in the holi-
atry therapy of young patients with seasonal influenza
we had testified the useful influence of bacterial antag-
onism. It was observed the decreasing of population
level of pathogen and opportunistic organisms in nose
cavity and stomatopharynx against a background of
full elimination of the S. pyogenes, H. influenzae, S.
pneumoniae, S. aureus, K. pneumoniae, E. coli, fungi
of Candida genus.

The medical observation during the 1 month after
acute influenza proved the positive preventive appli-
cation of probiotic-contained holiatry scheme in treat-
ment of patients with seasonal influenza A subtype.

Conclusions:

1. Seasonal influenza type A in young people
is accompanied by elimination of indigenous oro-
pharyngeal mucosa obligate anaerobic lactobacilli,
bifidobacteria and salivary Streptococcus, and con-
tamination of allochtonous pathogenic (pyogenic
streptococci, pneumococci and haemophilic bacteria)
and opportunistic (staphylococcus, streptococcus, en-
terobacteria, yeast-like fungi of Candida genus) mi-
croorganismes.

2. Persistence of these organisms are in the form of
monoculture (in 60,6% of patients) and in association
consisting of two (in 35,8%) and three species (2,8%)
of opportunistic pathogens.

3. «Biosporin» help reduce population levels of
clinical strains of S. aureus and S. pyogenes, isolat-
ed from naso-, oropharynx of patients with influen-
za. The more effective inhibition of test strains of
Staphylococcus aureus and pyogenic streptococci in
the case of simultaneuosly cultivation of biosporin in
liquid culture medium, resulting in the inhibition of
growth had reached after 72 h of incubation, account-
ing for 58,94% S. aureus and 73,33% — S. pyogenes,
respectively, from the initial population level of clin-
ical strains.

Practical recommendations. In patients with
influenza subtype A we defined disorders of nasal
and tonsillar mucosal microflora, and to correct and
prevent bacterial complications we appointed to
combined treatment with the inclusion of probiotic
«Biosporin» (the content of the ampule with 2 doses
should be diluted in 5 ml of 0,9% saline, followed
by application of 1 drop into each nostril and simul-
taneous application of 3 drops on the surface of the
tonsils).
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YepHriseyvkozo obnacrnoeo 6iddinenns MAH Yxpainu
Jlaspis JI. II.

KaHOUOAm MeOUYHUX HayK,

acucmenm Kagedpu anamomii, monocpagiunoi anamomii ma onepamusHoi xipypeii

byrosuncvroco depoicasnoeo meduunozo ynigepcumenty
M. Yepnisyi, Yxpaina

MOP®OJIOTTYHA XAPAKTEPUCTHKA HUKHBOI IIEJIENHA
TA EJIEMEHTIB CKPOHEBO-HU/KHBOIIEJIEITHOTO CYIUIOBA JIFOJAWHM,
AK CKIALOBHUX JIOXKA ITPUBYIIHOI 3AJ1034 B IVIOAIB

AHoTauis: 3a 4ONOMOrol0 KOMMMEKCY METOAIB 3BUYANHOIO i TOHKOrO MpenapyBaHHA Nig KOHTponeM GiHOKynspHOI nynu,
MakpOMiKpocKkonii Ta MopoMeTpii BUBYEHa MOPMONOriYHa XapakTepuUCcTKa HMKHBOI LLeneny Ta CKPOHEBO-HKHBOLLLENEMNHOro
cyrnoba B NoAis, K cknagosux noxa npveyLwHoi 3anoau (M3) noavHu. OnucaHo rictonorivHi 0cobnmBoCTi AndepeHLitoBaHHS
i B3aEMOBIHOLLEHb CKNAA0BUX X CTPYKTYP Y 3a3HAYEHiINn BiKOBI rpyni.

AHHoTaumaA: C nNoMoLLbIO KoMMnekca MeTofoB OBbIYHOTO WM TOHKOrO MpenapupoBaHWUs Mo KOHTponem GUHOKYNspHOWM
nynbl, MaKPOMUKPOCKONUU U MOPGOMETPUN U3y4YeHa Mopdornormyeckas xapakTeprucTuka HUKHEN YEMoCTU N BUCOYHO-HIKHE-
YeslCTHOMo CycTaBa y MMOAOB, Kak COCTaBASOWMX f0Xa OKonoyLiHow xenesbl (OXK) yenoseka. OnucaHbl rmctonorndeckue
0CcoBeHHOCTN AndepeHLIMPOBKM N B3aMMOOTHOLLEHUIA COCTaBNSAIOLLIMX UX CTPYKTYP B yKa3aHHOW BO3paCTHOW rpynne.

Summary: Using a range of traditional methods and methods of fine dissection with application of a binocular magnifying
glass, microscope and morphometry there was studying morphological characteristics of the mandibular and temporal-
mandibular joint of fetuses as the components of the human parotid gland (PG) couch. We describe the histological features of
differentiation and relationship of their component structures in this age group.

JliteparypHi nociimpkenns [ 1, 2] cBiguars mpo Bapi-
abenbHicTb Tomorpadii MpUBYIIHO-XKYBaJIbHOI IiISH-
KM B JMHaMIl TepHHATaIbHOTO mepioay. [IpuBynrHa
3aJ103a, SIK 1 MPUBYIIHO-KYBaJIbHA JIISTHKA B I[LIIOMY, €
00’€KTOM MUIIBHOT yBaru HaykoBLiB [1, 3, 4]. Y Hayko-
Bill JliTepaTypi BUCBITIIIOIOTLCS PO3PI3HEH] JaHi 1100
ocobnuBocter Mopdorenesy [13 [5-7] Ta craHOBICHHS
tororpadii CKIAJOBUX MPHUBYIIHO-KYBaIbHOT JiNIsH-
ku. Pa3om 3 TUM BiJJOMOCTI L1010 THIIOBOI 1 BApiaHTHOT
aHATOMI1 OpraHiB Ta CTPYKTYp MPHUBYIIHO-KYBAIbHOT
JIJISIHKK, CTQHOBJICHHS 1X KOPEISTHBHUX B3a€MOBIJ-
HOUIEHb YIPOIOBK MEPHHATAIBLHOTO TEPiOay PO3BH-
TKY JIIOJMHY 3aJUIIAI0ThCS HEJOCTATHHO BHBYCHUMH
[8]. HuckyciiHuMu Ta CyHepewIMBUMU € JaHi IIPO
CUHTOIIIIO MPHUBYIIHOI 3aJI03M Ta TiCTOr€HE3 CKJIIaI0-
BUX TPHUBYIIHO-KYBAIBHOI OiNsSHKH. BnacHe, ckian-
HICTh TOmOrpado-aHATOMIYHUX B3a€MOBITHOIIEHD Ta

CKJIQJIHICTB TICTOT€HEe3y KOMIIOHEHTIB MPUBYITHO-XKY-
BaJIbHOI JIJITHKU B NE€PUHATAIBHOMY IEPioJi OHTOre-
HE3y JIFOIMHKU 3yMOBIIOIOTH MOTPeOy MOJAIBIIOTO iX
AQHATOMIYHOTO Ta TiCTONOTIYHOTO JOCTipKeHHsS. Po-
6ota € pparmeHTOM IIaHOBOT KoMIUtekcHOiI H/IP By-
KOBUHCBHKOTO JIEPIKaBHOTO MEIWYHOTO YHIBEPCUTETY
«3aKOHOMIPHOCTI NEepUHATAIbHOI aHAaTOMii Ta eMOpi-
orororpadii. BusHaueHHs CTAaTeBO-BIKOBHX OCOOIH-
BoCTell OyloBH 1 TomorpadoaHaTOMiuHHX B3a€MOBIJI-
HOLIEHb OPraHiB Ta CTPYKTYp B OHTOTCHE31 JIOAHHU
(Ne neprxaBHOI peectparii 01100003078).
[lepuHaranbHa MeOULIMHA — OAMH 3 HOBHX Ha-
OpsSIMIB MEIMYHOI HAyKH, SKHH 00’€IHYE i CBOIO
eriy JOCIIJHUKIB 1 NMPAaKTUKIB K KIIHIYHUX, TaK i
(yHnameHTanbHUX crnenianbHoCTel [9]. I3 mux 3acan
HaJ3BUYAIHO BAXIMBHUM € PO3POOKAa OCHOB HEpHHA-
TajbpHOT aHatomil [10], ockinbku mpobiaeMa 3HUKEH-
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