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A CONCOMITANT ANTIMICROBIAL ACTIVITY OF
METHYLATED AND HALOGENATED GLUCOCORTICOSTEROIDS
AGAINST MICROORGANISMS ISOLATED FROM THE SPUTUM
OF CHILDREN WITH BRONCHIAL ASTHMA
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A concomitant antimicrobial activity of glucocorticosteroids (GCS) - prednisolone, methylprednisolone,
dexamethasone, polcortolone, beclomethasone dipropionate, fluticasone propionate - for microorganisms
isolated from the sputum of 135 children with bronchial asthma (BA) aged 11 + 0,12 years was studied. In
cultures was taken into account the number of isolated strains in the titer of bacteria (S. aureus, S. pyogenes,
E.coli, Pr. Mirabilis, Ps. Aeruginosa, C. albicans) 10° U/ml and above, as well as yeast micromycetes (C.
albicans). The antimicrobial activity of GCS was studied by double serial dilutions method with determining
of minimum inhibitory concentration (MIC, mkg/ml) with the addition of these drugs in middle and low
doses. Results were measured by nephelometric method according to changes of the optical medium density
on the apparatus FEC-M with wavelength of 590 nm. The Antimicrobial activity of GCS was also analyzed
depending on availability in their structure the methyl group CH; and/or halogens - Cl, F. The greatest
antimicrobial activity had fluticasone propionate, which contains in its structure two F atoms and CHj3, and the
lowest activity - prednisolone. Low doses of GCS did not demonstrate bacteriostatic action and only average
doses had an impact on growth of bacteria in the study. It is concluded that in children with BA should be
implemented selectivity in the appointment of inhaled and oral GCS for long-term use in average doses.
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CYIIYTHA AHTUMIKPOBHA AKTUBHICTb METIUI- I TAJIOTEHYTPUMYIOUNX
TJIFOKOKOPTUKOCTEPOIIIB IO BIJHOIIEHHIO 1O MIKPOOPT'AHI3MIB,
BUAIJIEHUX 3 MOKPOTHUHHA Y JITEU, XBOPUX HA BPOHXIAJIBHY ACTMY

Yepuycokuu B. I'., I'oéanenkosa O. JI., Jlemsazo I. B.
XapkiBchKuii HanioHansHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

BuBueHO CymyTHIO aHTHMIKpOOHY akTuBHiCTh Tirokokoptukocrepoigie (I'KC) - mpennizonoH,
METUIIIPEIHI30JI0H, JIEKCAMETa30H, MOJIBKOPTOJIOH, OEKIIaMeTa30Hy TUIPOMHOHAT, (PIYTHKAa30HY MPOIiOHATY
BiJTHOCHO MIKpOOpPTaHi3MiB, BUAIJIEHUX 3 MOKPOTHHH 135 miteil, xBopux Ha OpoHxianeHy actmy (BA) y Bii
11 + 0,12 pokiB. ¥V KyibpTypax BpaxoByBajacsi KUIBKICTh BHIUIEHHX IITaMiB B TUTpi Oaxrepii (S. aureus, S.
pyogenes, E.coli, Pr. mirabilis, Ps. aeruginosa, C. albicans) 10° Ox/mn i Bume, a TakoX IPiKIKOBHX
MmikpominetiB (C. albicans). AntumikpoOHy aktuBHicTh ['KC BHBYamM METOJOM JBOpa30BUX CepidHMX
pO3BeieHb 3 BU3HAYCHHSIM MiHIMAaJIbHOI 1HIOYIOUOi KOHIIEHTpalii 3 JOAaBaHHAM 3a3HAUEHUX IpEnapariB B
cepeqHIX 1 HU3BKUX J03aX. Pe3ynbTaTd OI[HIOBAIM 33 3MIHAMH ONTHYHOI IIIJIBHOCTI CEpemaoBHIIA
Hedenomerpuyno Ha amapati ®EK-M mpu mokuui xBwii 590 HM. AHTUMikpoOHa aktuBHiCTE ['KC
aHaJTi3yBayIacsl TAKOXK 3aJIeKHO Bijl TOTO, Y BXOAWIN B IX CTpYKTYpy MeTmibHa rpymna CHj; i/abo ramorenwu -
Cl, F. Pe3ysnpraTn oka3anu, o HalOLIbITy aHTUMIKPOOHY aKTHBHICT MaB ()IyTHKa30Ha MPOITIOHAT, SIKHH y
CBOIH cTpyKTYpi MicTuTh 2 atoma F i CH;, a HaliMeHIIIa akTHBHICTh CIIOCTEPIraeThesl y MPEAHI30JI0HA, 10 HE
MICTUTh TaQJIOTEHIB YHM METWIBHOI Tpymu. Takox BcraHoBieHO, mo Hu3bki n03u [KC He wMmaroTh
OakTepioCTaTUYHOI il 1 TIABKM CPEJHHOTEPANeBTHYHI J03M BIUIMBAIOTh HA PICT JOCIIHKYBaHUX
MikpoopraHni3MiB. Takum unHOM, y niTer 3 BA ciin BUOipKOBO MiXOOUTH 0 NPU3HAYCHHS IHIAJSAIIHHEX Ta
nepopaibHux ['KC asst TpuBayioro 3acTocyBaHHs B CPEAHbOTEPANIEBTHYHUX J103aX.

K/IIIO490BI CJ/IOBA: OpoHxianpHa  acTMa, aHTHMIKpOOHa  aKTHUBHICTb,  MIKpOOPraHi3MH,
TIIIOKOKOPTHKOCTEPOi U
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CONIYTCTBYIOIIASI AHTUMHUKPOBHASI AKTUBHOCTh METHJI - U
T'AJJOTEHCOJEPXKAILIUX I'TIOKOKOPTUKOCTEPONJIOB B OTHOILLIEHUA
MHUKPOOPI'AHU3MOB, BbIJIEJIEHHBIX 3 MOKPOTbBI JETEM, BOJIbHbBIX
BPOHXUAJILHOW ACTMOM

Yepuyckuiu B. I'., I'oéanenkosa 0. JI., /lemsazo A. B.
XapbKoBCKU HalmoHanbHbIH yHUBepcuTeT uMenu B. H. Kapasuna, r. XapskoB, YkpanHa

W3ydensl conyTCcTBYOMAs aHTUMUKPOOHAsl aKTHBHOCTH rimtokokoptrkocTepounos (I'KC) - mpenunzomnoH,
METWIIIPEAHU30IOH,  JIEKCAMETa30H, IIOJbKOPTOJIOH, O€KIaMeTa3oHa JWIPOMHOHAT,  (IIyTHKa30HA
MPOITMOHATa - B OTHOUIEHUH MHUKPOOPTaHU3MOB, BBIICIECHHBIX M3 MOKPOTHI 135 OONBHBIX OpOHXUAIBHOM
actmoii (BA) mereii B Bospacrte 11 £ 0,12 mer. B kynbTypax y4HMTHIBAIOCH KOJMYECTBO BBIJEICHHBIX
IITAMMOB B TUTpe GakTepmii (S. aureus, S. pyogenes, E.coli, Pr. mirabilis, Ps. aeruginosa, C. albicans) 10°
En/Mn u Bblme, a Takke npoxokeBblx MukpomuieroB (C. albicans). AntumukpoOHyto aktuBHOCT ['KC
M3y4aj METOJOM JIBYKPAaTHBIX CEPUHHBIX pPa3BEICHHH C OIpEIeIeHHEM MHHUMAaJIbHOW HHTHOWPYIOIIEH
KOHLIEHTpallMi C 100aBIIEHHEM YKa3aHHBIX MpEnaparoB B CPEIHUX M HHU3KUX JIO3MPOBKax. Pe3ymbrarhl
OLIEHMBAJIM TI0 U3MEHEHMIO ONTHYECKOW IUIOTHOCTH cpeabl Hedemomerpuuecku Ha ammapate ®IK-M npu
JuinHe BoiHBI 590 HM. AHTUMEKpOOHas aktuBHOCTH [ KC aHanm3mpoBasnack Takke B 3aBUCHMOCTH OT TOTO,
BXOJIMIIM JIU B UX CTPYKTYpy MeTuinbHas rpynmna CH; w/nnm ranorenst - Cl, F. HanGonbie#t aHTUMUKPOOHO
aKTHBHOCTBIO 00ajian (IryTHKa30Ha IIPOIMOHAT, KOTOPHIH B CBoeH cTpyKType coxepxur 2 atoma F u CHs, a
HavMeEHbIIEH aKTHMBHOCThIO - mpenHu3onoH. Huskwme no3pl ['KC He okaspiBanym 0akTepHOCTATHYECKOTO
JIeCTBUSA M TOJBKO CpeIHETEpaneBTUYECKHE BIISUIM Ha POCT HCCIETyeMBIX MHKpPOOpraHW3MOB. [lemaercs
BBIBOJI, UTO Y fieTeil ¢ BA crienyer n30upaTenbHO NOAXOAUTH K HA3HAYEHHIO UHTAJSIIIMOHHBIX M MEPOPaTbHBIX
I'KC ans nnutenbHOro NpUMEHEHUS B CpeIHETePaneBTUUECKUX 103aX.

K/IIFOYEBBIE CJIOBA: OpoHxuanbHash acTtMa, aHTUMHKPOOHAas aKTUBHOCTh, MHKPOOPTaHHU3MBL,
TJIFOKOKOPTUKOCTEPOUIBI

group and halogens, on microorganisms
INTRODUCTION isolated from the sputum of children with BA.

One of leading places in the treatment of
bronchial asthma (BA) is given to inhaled MATERIALS AND METHODS
glucocorticosteroids (GCS), prescription of To determine the antimicrobial activity of
which as universal anti-inflammatory drugs is GCS  (prednisolone,  methylprednisolone,
the foundation of basic therapy [1, 2, 3]. GCS dexamethasone, polcortolone, beclomethasone
provide comprehensive pharmacological effect, dipropionate, fluticasone propionate) was
which is caused by their influence on the  conducted microbiological examination of
functional activity of the genetic apparatus of  sputum from 135 children with BA in the
cells, suppression of the synthesis and activity ~ period of exacerbation in all forms of the
of cytokines that stimulate the processes of  disease (atopic, non-atopic, mixed). The
differentiation, maturation of bone marrow  diagnosis of BA was established according to
eosinophilic granulocytes and mast cells by  the recommendations of GINA (2012) [7].
blocking the formation of IgE, the suppression  Patients' age was from 5 to 14 years, the
of late asthmatic reaction, reduction of  average was 11 + 0,12 years. Sputum culture
bronchial hyperreactivity. However, some  tests were carried out on a nutrient medium -
studies have shown that in patients receiving  Mueller-Hinton agar by the standard technique
inhaled GCS during long time can occur [8]. In cultures was taken into account the
pathogens colonization that can lead to changes number of isolated strains of bacteria in the
in the disease course, the persistence of  titer 10° U/ml and above, as well as yeast
pathogenic organisms, forming a vicious circle =~ micromycetes (C. albicans). The antimicrobial
that makes effective treatment in this group of  activity of GCS was studied by double serial
patients very difficult [4, 5, 6]. dilutions method with determining of
minimum inhibitory concentration (MIC,

OBJECTIVE mkg/ml) with the addition of these drugs in
The aim of this study was to investigate the average and low doses recommended by GINA
antimicrobial activity of average and low doses (2012) for the treatment of BA with the
of GCS, the structure of which includes methyl  assessment of their impact on the growth of

microorganisms (tab. 1).
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Table 1

Doses of GCS which used for determining the minimum inhibitory concentration for isolated
microorganisms from the children with BA sputum in the period of exacerbation

Doses
Drug ;
Low doses Middle doses
Prednisolone 0,1-0,2 mg/kg/day 0,5-1 mg/kg/day
Methylprednisolone 0,1 -0,2 mg/kg/day 0,5-1 mg/kg/day
Dexamethasone 0,01-0,02 mg/kg/day 0,05-0,1 mg/kg/day

Beclomethasone dipropionate

100-250 mkg/day

250-500 mkg/day

Fluticasone propionate

50-100 mkg/day

100-250 mkg/day

Polcortolone

0,02-0,05 mg/kg/day

0,1-0,2 mg/kg/day

Tube containing clean growth medium
served as a control. To each tube was added
0.05 ml of saline containing 10° ml of the
microbial cells. The tubes were incubated for
16-18 hours at the temperature of 37°C (or
before the appearance of bacterial growth in
the control tube). Results are taken into

account by nephelometric method according to
changes of the optical medium density on the
apparatus FEC-M with wavelength of 590 nm
[9]. Antimicrobial activity of GCS was also
analyzed depending on availability in their
structure methyl group CHj3 and/or halogens -
Cl, F (tab. 2)

Table 2
GCS drugs depending on availability in their structure of the methyl group (CH;) and/or halogens
GCS The number of methyl groups (CH3) and / or halogens (F, Cl)

Prednisolone -

Methylprednisolone CH;

Dexamethasone F

Polcortolone F

Beclomethasone dipropionate Cl+CH;

Fluticasone propionate 2F+CH;

Statistical analysis of MIC results for GCS
was conducted with the help of applications
Excel, Statgraphics-5 with the definition of the
mean value (M), standard error of the mean
(m). The reliability between the MIC means of
drugs to selected microorganisms in
comparison with prednisolone was estimated by
parametric statistical methods (Student's t test).

RESULTS AND DISCUSSION

Study showed that in children with BA
sputum of in all forms of the disease were
determined following organisms: S. aureus, S.
pyogenes, E.coli, Pr. mirabilis, Ps. aeruginosa,
C. albicans (tab. 3).

Table 3
Microview of sputum from children with BA depending on the form of disease (%)
. . Form of BA
Microorganism Total (n=133) Atopic (n=44) Non-atopic (n=45) Mixed (n=46)
S. aureus 14,1 9,1 17,9 15,2
S. pyogenes 10,4 6,8 11,1 13,1
E.coli 10,4 11,4 8,9 10,9
Pr. mirabilis 9,6 13,6 8,9 6,5
Ps. aeruginosa 14,8 16,0 13,3 15,2
C. albicans 11,1 18,2 4.4 10,9




In 29.6 % of children with BA in the
sputum were seeded associations of S. aureus
with S. pyogenes, E.coli, Pr. mirabilis, Ps.
aeruginosa.

In determining the antimicrobial activity of
GCS it was found that low-dose drugs
recommended by GINA for patients with BA
do not exert a bacteriostatic action on
microorganisms isolated from the sputum of
children with BA. Only in average doses
appears inhibitory effect of GCS on the growth
of microorganisms. As indicated in table 4, the
worst antimicrobial effect had prednisolone
and the most effective was fluticasone
propionate. This drug has the pronounced
effect on all types of microorganisms and only
one that showed antimicrobial activity against
C. albicans. It should be noted that the
prednisolone and methylprednisolone didn't
show activity against P. aeruginosa.

To a certain extent, the antimicrobial
activity of studied GCS may be associated with
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features of the chemical structure of the drug.
Thus, prednisolone, which in its composition
does not contain methyl group or halogens,
showed minimal antimicrobial activity. In
process of chemical structure complication due
to the presence of methyl group (CH;) and/or
Cl, F was marked augmentation of GCS
antimicrobial activity. Thus, in comparison
with antimicrobial activity of prednisolone,
methylprednisolone (contains CH3 group) was
in 1.7 times more active to S.aureus and S.
pyogenes (p < 0.05), in 1.5 times - to Pr.
mirabilis (p < 0.05) and in 1.2 times - to E. coli
(P < 0.05). Dexamethasone (which includes F)
exceeded the activity of prednisolone to S.
aureus and S. pyogenes in 2.5 times (p < 0.05)
to Pr. mirabilis - in 3.7 times (p < 0.05), and to
E. coli - in 1.2 times (p < 0.05). The same level
and spectrum of antimicrobial activity was
marked for halogen-containing beclome-
thasone dipropionate and polcortolone.

Table 4

Antimicrobial activity of glucocorticoid drugs against the microflora isolated from the sputum of
children with BA in the period of exacerbation in serially diluted minimal inhibitory concentration

(MIC), M £+ m) mcg/ml
GCS drugs in Antimicrobial activity in serial dilutions of MIC (mcg / m?)
average doses S.aureus | S.pyogenes E. coli Pr.mirabilis Ps.acrugin C.
osa albicans
Prednisolone 483,2 + 491,3 + 532,6 £ 391,2+ ) )
11,3 11,9 12,4 12,8
Methylprednisolo 284,6 + 2832 + 393,5+ 2539+
ne 17,3* 16,5* 11,6* 10,6* i i
Dexamethasone 192,5 + 190,6 + 398,2 + 130,7 164,3 + )
14,8%* 15,2%* 22,5% 18,7* 9,8
Polcortolone 2223”27: 2;3”5: 386,3 £9,8* 116 17 ”;i 1712’jéi -
Beclomethasone 2343 + 2421 + 371,4 142,5 + 172,6 +
dipropionate 18,9%* 17,8* 14,3* 16,5* 13,9% )
Fluticasone 109,8 £ 110,5+8 120,5 + 93,4+ 1412 £ 393,6 £
propionate 7,5% 3% 6,7* 5,8% 11,8* 21,9

Notes: * - p < 0,05 - indicators of MIC drugs to isolated microorganisms in comparison with indicators for

prednisone

At the same time, fluticasone propionate
due to two F atoms and CH; exceeded
activity of prednisolone to S. aureus, S.
pyogenes, P. mirabilis and E. coli,
respectively, in 4.4 - 5.2 times (p < 0.05).

Our findings are consistent with Derom
E. study, which shows that for GCS series
(prednisolone, beclomet, dexamethasone)
inherent ability to provide bacteriostatic
effect to S.aureus and E.coli in adult patients
with BA and during prolonged passaging in

the presence of GCS minimal dose cultural
properties of these organisms was stimulated
[10]. However, our results did not show the
possibility of GCS low doses to enhance the
growth of microorganisms. Furthermore, in
conditions of prolonged use, especially
irrational schemes, GCS can act as a
formation factor of microorganisms’ drug
resistance [5, 11, 12] The analysis in system
«chemical structure - biological effect»
demonstrates that concomitant antimicrobial
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activity in the studied GCS drugs depends on 2. Concomitant antimicrobial potential
the availability in their chemical structure increases in  difluoromethanecontaining
methyl groups and halogens. Given this, it is fluticasone propionate, in halogencontaining
possible, regardless of the clinical form and dexamethasone, polcortolone and
severity of BA in children, to find the beclomethasone dipropionate against micro-
selective approach to the appointment of organisms isolated from the sputum of
inhaled and oral GCS for long-term use in children with BA.
average therapeutic doses. PROSPECTS FOR FUTURE STUDIES
CONCLUSIONS The study of antimicrobial activity of
1. Glucocorticosteroids have the methyl- and halogencontaining GCS is a
concomitant antimicrobial activity, the promising scientific trend at drug selecting
severity of which depends on the availability for treatment of BA in children, predicting
in their chemical structure methyl and the development of disease remission and
halogens compounds. determining the duration of the treatment.
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