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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 «Biosporin». 

Анотація: Стаття присвячена вивченню клінічних особливостей та мікробіологічному дослідженню назофарин-
геальної і тонзилярної мікрофлори у пацієнтів з сезонним грипом типу А. Встановлено антагоністичну активність біо-
спорину в експерименті in vitro до S.aureus і S.pyogenes як провідних патогенів у розвитку вторинних бактеріальних 
ускладнень інфекції, зумовленої вірусами типу А. Запропоновано схему комплексної терапії грипу з включенням про-
біотику «Біоспорин».

Аннотация: Статья посвящена изучению клинических особенностей и микробиологическому исследованию назо-
фарингеальной и тонзиллярной микрофлоры у пациентов с сезонным гриппом типа А. Установлено антагонистическую 
активность биоспорина в эксперименте in vitro к S.aureus и S.pyogenes как ведущих патогенов в развитии вторичных 
бактериальных осложнений инфекции, вызванной вирусами гриппа типа А. Предложена схема комплексной терапии 
гриппа с включением пробиотика «Биоспорин».

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. 

 

А/H2N2
50%А/Н3N2

43%

В
7%

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

(Western Ukraine)

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)

Clinical signs Absolute 
quantity (N)

Relative quan-
tity (%)

Intoxicative syndrome
– moderate headache 109 100,0±0
– general weakness 109 100,0±0
– louse of appetite 109 100,0±0
– 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 
nasal excretions 102 93,58±2,35

– stuffiness in nose 88 80,73±3,78
Hypertermic syndrome

– chills 103 94,50±2,18
–febrile temperature 
(>380С) 82 75,23±4,13

– high-grade fever 
(>390С) 21 19,27±3,78

– subfebrile temperature 
(>370С) 6 5,50±2,18

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 
(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 Basic group (n=109) Control group (n=67)
N С % Рі N С % Рі

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 sрp. - - 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; С % – constancy index; Рі – frequency of occurence; * – evident changes 
of parameters at р<0,05; ** – evident changes of parameters at р<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 
(р<0,001), Streptococcus pyogenes 32,11±1,78 vs 
4,48±0,11 (р<0,001) and S. epidermidis 8,26±0,92 vs 
13,43±1,14 (р<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). 

 

20%

19%

22%

21%

18%

S.aureus

S.pyogenes

K.pneumoniae

P.aeruginosa

H.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-
croorganisms.

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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МОРФОЛОГІЧНА ХАРАКТЕРИСТИКА НИЖНЬОЇ ЩЕЛЕПИ 
ТА ЕЛЕМЕНТІВ СКРОНЕВО-НИЖНЬОЩЕЛЕПНОГО СУГЛОБА ЛЮДИНИ, 

ЯК СКЛАДОВИХ ЛОЖА ПРИВУШНОЇ ЗАЛОЗИ В ПЛОДІВ

Анотація: За допомогою комплексу методів звичайного і тонкого препарування під контролем бінокулярної лупи, 
макромікроскопії та морфометрії вивчена морфологічна характеристика нижньої щелепи та скронево-нижньощелепного 
суглоба в плодів, як складових ложа привушної залози (ПЗ) людини. Описано гістологічні особливості диференціювання 
і взаємовідношень складових їх структур у зазначеній віковій групі.

Аннотация: С помощью комплекса методов обычного и тонкого препарирования под контролем бинокулярной 
лупы, макромикроскопии и морфометрии изучена морфологическая характеристика нижней челюсти и височно-нижне-
челюстного сустава у плодов, как составляющих ложа околоушной железы (ОЖ) человека. Описаны гистологические 
особенности дифференцировки и взаимоотношений составляющих их структур в указанной возрастной группе.

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. 

Літературні дослідження [1, 2] свідчать про варі-
абельність топографії привушно-жувальної ділян-
ки в динаміці перинатального періоду. Привушна 
залоза, як і привушно-жувальна ділянка в цілому, є 
об’єктом пильної уваги науковців [1, 3, 4]. У науко-
вій літературі висвітлюються розрізнені дані щодо 
особливостей морфогенезу ПЗ [5-7] та становлення 
топографії складових привушно-жувальної ділян-
ки. Разом з тим відомості щодо типової і варіантної 
анатомії органів та структур привушно-жувальної 
ділянки, становлення їх корелятивних взаємовід-
ношень упродовж перинатального періоду розви-
тку людини залишаються недостатньо вивченими 
[8]. Дискусійними та суперечливими є дані про 
синтопію привушної залози та гістогенез складо-
вих привушно-жувальної ділянки. Власне, склад-
ність топографо-анатомічних взаємовідношень та 

складність гістогенезу компонентів привушно-жу-
вальної ділянки в перинатальному періоді онтоге-
незу людини зумовлюють потребу подальшого їх 
анатомічного та гістологічного дослідження. Ро-
бота є фрагментом планової комплексної НДР Бу-
ковинського державного медичного університету 
«Закономірності перинатальної анатомії та ембрі-
отопографії. Визначення статево-вікових особли-
востей будови і топографоанатомічних взаємовід-
ношень органів та структур в онтогенезі людини» 
(№ державної реєстрації 01100003078).

Перинатальна медицина – один з нових на-
прямів медичної науки, який об’єднує під свою 
егіду дослідників і практиків як клінічних, так і 
фундаментальних спеціальностей [9]. Із цих засад 
надзвичайно важливим є розробка основ перина-
тальної анатомії [10], оскільки проблема знижен-


