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ABSTRACT

Escherichia coli is the commonest organism responsible for urinary tract infection and diarrhoea specially in
developing countries like India. Probiotic strains (Lactobacillus rhamnosus, Saccharomyces boulardii,
Streptococcus faecalis and Lactobacillus acidophilus) are found to have antagonistic activity against E.coli
(MTCC 443 and isolated human clinical strain). This study deals with enhancement of zone of antibiotics
(Amoxicillin/clavulanate, Amikacin, Ceftazidime and Piperacillin/Tozobactum) by above mentioned Probiotic
strains against E.coli Potentiation of antimicrobial activity of antibiotics by probiotic strains was investigated by
using Kirby bauer disc diffusion method, keeping the antibiotic discs as positive control. Maximum zone
enhancement was produced by Streptococcus faecalis in combination with Ceftazidime with the enhancement of
zone by 24 mm and 18 mm against the MTCC and clinical strains of E.coli respectively. Sfaecalis produced 14 mm
enhancement in combination with Amoxicillin/Clavulanate against E.coli MTCC 443 followed by 10 mm by
Sboulardii and L.rhamnosus in combination with Amoxicillin/Clavulanate against the E.coli (MTCC 443 and
clinical strains). No enhancement was seen against probiotic strains and Piperacillin tozobactum combinations,
while marginal enhancement was observed by Amoxicillin/Clavulanate in combination with the given probiotic
strain. 75% tests showed enhancement of zone while in 21.87% tests zone diameter remained the same. Only
3.125% tests has shown decrease in zone diameter. The positive outcome of this study definitely indicates the
therapeutic utility of the Probiotics.
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INTRODUCTION

Use of probiotics for the betterment of human anithals is an established fact now. Recently a pleftstudies
have been emerged in support of their antimicrobfédct from the good quality clinical trial wittamdomized
placebo controlled design and results from the @rdgmperformed invitro studi€s***%! Probiotics with a variety of
application are reported to enhance the intestigalth and immune system, as well as anti carcimoganti
diarrheal and hypocholesterolaemic effects, impacése utilizatioli”. Lactobacilli are known to produce many
types of bacteriocins like acidophilin acidolingtacidin, lactobrevifi®.. These organic acids not only lower the pH
thereby affecting the growth of pathogens but @sotoxic to microbes. Besides producing antimi@otoxins,
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probiotics have ability to adhere to cells, redggrathogenic bacteria adherence hence causinggesttexclusion.
Probiotics interact with epithelial cells and déi cells and immunomodulatory effect. Maryactobacilli,
streptococcus and saccharomyces species have been reported to found safe for teeeption and treatment of
various infectious disead¥s

Indiscriminate use of costly antibiotics leadingte emergence of multi drug resistance in pathiogesicteria is a
major clinical concerned throughout the w8fd The severe side effects of antibiotic therapyraised the demand
for an alternative safer therapeutic agéntProbiotic could be a good candidate in this rég8r The antimicrobial
activities eitheiinvivo orinvitro against the wide range of pathogens includiragli, Pseudomonas aeruginosa and
Saphylococcus aureus have been reported by the various species laafobacilli, sachharomyces and
streptococcus™*®. Researches related to the use of probiotic asneplete alternative of antibiotic are in early
phases. So, it is envisaged that a judious conmibimaf antibiotics & probiotics must be used taatracute phase of
the infection as the enhancement in the antimietaditivity of the antibiotic by probiotic strainilvnot only cut
the duration but also the cost of the antibiot@atment booning the poor people in developing casbn one
hand and reducing the increasing drug resistanpatimogenic micro-organism on the other hand.

Present investigation is an attempt to evaluatestifeancement of antimicrobial activity of antibtobiy probiotics
and to investigate the interaction between probistiain and antibiotics with a view to finding @itable probiotic
strain for use in both preventive and therapeutippses. This study evaluates the potentiationntifrécrobial
activity of the Antibiotics, Amoxicillin/Clavulanat (AMC), Amikacin (AK), Ceftazidime (CAZ) and
Piperacillin/Tozobactum (PIT) by the probiotic &b Lactobacillus rhamnosus, sachharomyces boulardii,
streptococcus faecalis andLactobacillus acidophilus invitro against standard and the clinical isolatek.obli.

MATERIALSAND METHODS

Bacterial isolation and cultivation :

Probiotic straind..rhamnosus and Sboulardii were isolated from commercially available capsiiarolac’. For
this, half of capsule was suspended in 2 ml of MiRS&h in anaerobic condition and kept alG7or 24 hrs while
another half was suspended in normal saline andulated on sabraoud’s agar and kept &C3fr 24 hrs in
aerobic condition. After incubation a loopful MR$oth was dispensed to MRS agar and kept in Mcsaftgar
with an anaerobic gas packet for 48 hr éiC3Bboulardii was isolated from sabraoud’s plate wHilehamnosus
was isolated from MRS plate. Simillai8faecalis andL.acidophillus were isolated from the commercially available
product ‘Prepro’ with the only difference that t8éaecalis was subculture on blood agar from the mixed c@sni
appeared on MRS agar. Pure colonies were obtayegpleated plating. All the probiotic strains weomfirmed by
Gram’s staining, cell and colony morphology.

Culture of E.coli. MTCC443 was collected from Imtech, Chandigartdidn The clinical isolate oE.coli was
obtained from the Department of Microbiology, SMedical College, Agra (India) and was confirmed usjng
standard morphological, cultural and biochemicalct®ns.E.coli stock was prepared by inoculating it to Brain
heart infusion agar slant in screw capped tubestordd at 2C.

Antibiotic resistance :

Antibiotic resistance of probiotic strains was a&s®&&l using antibiotic discs (Hi Media, India) byingsdisc
diffusion metho#t”! according to the national committee for clinicabératory standards (NCCLS) guidelines.
Probiotic suspension 0Mc.farland standard was inoculated by swabbing the MHA serfadimes by rotating at
60° to ensure even distribution. After 10 min. antimaliscs of Amikacin (30ug), Ceftazidime (30ug)eMpenem
(10ug), Azithromycin (15ug), Aztreonam (30ug), Nftrrantoin (300ug), Amoxicillin/Clavulanate (20/1g)u
Piperacillin/Tozobactum (100/10ug), Ciprofloxacia€), Levofloxacin (5ug) and Chloramphenicol (30wggre
placed on Mueller hinton agar (MHA) surface angtkat 37C for 24 hrs.

Antagonistic activity :

The antagonistic activity of antibiotic and antitido& probiotic combination was determined by maelif disc
diffusion method according to the NCCLS guidelin@gobiotic test inocula was prepared by inoculapinge well
isolated colonies into the brain heart infusiontbr@®HIB) and kept at 3T for 24 hrs. The two MHA plates of 120
mm diameter were swabbed Bycoli, MTCC 443 andE.coli from clinical sample separately for each of the
4 probiotic strain and kept for 3 hr. at’87 Now the readymade antibiotic disc of AMC, AK, ZAnd PIT were
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dipped into the probiotic test inocula and kept ¥dnr at 37C to allow the maximum absorption. The MHA plates
were seeded with the above antibiotic disc impregghavith probiotic along with plain antibiotic digaking as
positive control. Now the MHA plates were kept &E4or 1 hr to allow the proper diffusion. The twdA plates
were now kept at 3T for 24 hrs. Zone of inhibition were measured bing a caliper micrometer against the back
of the petri platd¥’.

MIC of probictic strains::

For testing the Minimum Inhibitory ConcentratioMdIC) of probiotic strains, 3 steril blank discs@®fnm diameter
were transferred with 20 ul of their respectivdaesuspensions i.e. the suspension of turbidityaéqf # 1.0, (3 x

1 cfu/ml), 1/10 (3 x 10cfu/ml) and 1/100 (3 x focfu/ml). These discs were kept at 37°C for 1 britst to

absorb in their full capacity. These impregnatestsiinow contained approximately 62 tu/disc (for Mac Farland
standard 1.0), 6 x 18 cfu/disc (for 1/10 serial suspensions) and 6 %cf@/disc (for 1/100 serial suspension).

Now a petriplate of MHA was swabbed wiihcoli MTCC443 and clinical isolate d.coli and kept at 37°C for 3
hrs. After it the probiotic discs were placed gegmth the surface of MHA plate, along with the deervater disc
(negative control). The plates were kept at 4°CIfdwr diffusion and then incubated at 37°C for 24 hones of
inhibition were measured

RESULTSAND DISCUSSION

Bacterial isolation and cultivation :

L.rhamnosus andL.acidophillus were isolated from ‘Darolac’ and ‘Prepro’ cultiedton MRS. Both theactobacilli
showed round, small colonies without any pigmermt white to cream in colour. Both appeared as graebacilli.
Sboulardii. produced dense, smooth and white colonies on 8d&raagar and produced characteristic oval shaped
cells under microscopé&.faecalis appeared as gram +ve cocci in chakfieoli produced circular, moist, smooth and
non mucoid colonies on nutrient agar and viewedjrasn -ve bacilli.The biochemical kit testing fdt.coli was
found to positive for almost all the carbohydrat#éiaation tests as it showed more than 90% pasjtitowards
glucose, arabinose, lactose, sorbitol, mannitol &ateB9% positivity towards rhamnose and sucrose vioas
negative for adonitak.coli gave positive Indole and methyl red but nega¥ieges proskauer and citrate utilization
test (IM ViC, + + - -).

Antibiotic susceptibility of probiotic strains:

All the probiotic strains were highly resistancedztreonam and Ceftazidime as the zone of inhibiti@s 0 mm in
both the cases. Next in the row was AmoxicillinAZienate combination, where the zone of inhibitizas 6-8 mm.
Azithromycin and Nitrofurantoin showed comparativédrger zone of inhibition with the maximum diamebf
zone around 19 to 20 mm. Chloramphenical and Rigkmalozobactum produced the even larger zonequp
28 mm) but their sensitivity was still lesser thagavofloxacin and Meropenam and results are shawrable-1.

Table-1: Antimicrobial activity of antibiotics and antibiotics + Probiotic combination against E.coli

Test E.coli MTCC 443 E.coli clinical isolate
Microorganism Diameter of the zone of I nhibition (in mm) Diameter of the zone of Inhibition (in mm)
L.rham S. boul. S. face. L. acido. L. rham. [ S. boul [ Sfae L. acido.
= ; o S o
g 3 E 8 E 3 g
Drugs A £ E Al = E A |« E A I E A = E A . E Al G E| A 54 E
7 9 ¢ 7 7 : 5 3
< & < < >3 < < b
AMC 6 15 9 6 16| 10| 6 200 14 q 1 4 18 28 10 (12 P2 |10 [1%8 3| 15| 25| 10
AK 27 | 28 1] 28] 30 2| 30 37 2 3p 3L L 2 4 2 B0 ]B1 1 |32 0| 32| 34 2
CAZ 0 16 | 16| O 16| 16| O 24 24 g 18 18 3 20 p4 |0 16 |16 |08 |118| O 20| 20
PIT 27 | 27 0| 26| 26 0| 268 2§ -] 26 2p D 0 0 0 [30 |30 0 |331 0| 28| 31 3

Antagonistic activity :

The antagonistic activity of all the 4 probioticashs,L.rhamnosus, Sboulardii, Sfaecalis andL.acidophillus were
assessed against the bditroli, MTCC443 and clinical isolate d.coli. The drugs, AME% AK* CAZ*
PITY° and AK was taken as +ve control. The synergiatitivity Of all these drugs and probiotic combinat
were compared with the antagonistic activity ofilaintic drug used to see the enhancement of zongrdlyiotic
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counterpart. Almost in all the cases maximum enbarant was shown by CAZ & probiotic combinationsdaled
by probiotic combination with the drugs AMC, AK aPRdT.

MIC of probiotic strains:

The Minimum Inhibitory Concentrations (MIC) of @He 4 probiotic strains assessed against Baibli, MTCC443
and clinical isolates keeping sterile water disevascontrol and the drug AK (referred from thenesgistic activity
section) as +ve control. Maximum Inhibitory actwivas shown by the Mac farland standard #1.0(3x08nl)
followed by 3x107 cfu/ml and 3x106 cfu/ml by almaditthe probiotic strain in both the cases (Tab)e-

Table-2: Antimicrobial activity and minimum inhibitory concentration of probiotic strains against Escherichia coli (MTCC) & clinical
isolated

Zone of inhibition (in mm)

S.No. | Nameof theserial suspensions | L.rhamnosus | S.boulardii | S.faecalis | L.acidophilus
MT Cl MT | CI | MT | CI MT Cl
1. Antibiotic drug (AK) 27 32 28 30 300 32 30 37
2. M.F.S.#1 20 15 20 17 18| 14 18 13
3. 1/10 suspension 6 6 7 f 1 b 6
4. 1/100 suspension 0 7 0 1 ( 8 0 b
5. Sterile d.w. disc 0 0 0 0 0 q 0 0]

(MT- MTCC; CI- CLINICAL ISOLATED)

This study has used 4 probiotic strains isolated froendbmmercial probiotic products. The synergistfecfof all
probiotic strains in combination with drugs AMC, AKAZ and PIT was recorded against theoli MTCC 443
and clinical isolates to evaluate the potentiatinte of probiotic in the antimicrobial activity adhe drug in
combination. The antibiogram of each probiotic istrimdicates that resistance of the probiotic stren some
antibiotics could be used for preventive and theutip purposes in controlling some infectidfls

All the probiotic strains showed maximum enhancenodrzone with ceftazidime as the enhancement efzitne
went upto24, 18 and 16 mm. Ceftazidime combinations wera@d by AMC (max. 14 mm), AK (max. 2 mm)
and PIT where no enhancement was observed exceginbination withL.acidophilus againstE.coli clinical
isolates.Sfaecalis showed best enhancement of the zone almost wittheldrug combinations except with PIT
where the reduction of zone by 1 mm was noticedinagjahe E.coli MTCC443. Sboulardii showed better
enhancement of the zone thanhamnosus andL.acidophillus but lesser tha&.faecalis againstE.coli. MT CC443.
On the controrary.acidophillus showed best enhancement with all the drugs agtiestlinical isolate€.coli
followed byL.rhamnosus, Sboulardii and Sfeacalis. In 75% cases i.e. 3 out of 4 probiotic strainshamnosus,
Sboulardii andSfaecalis produced maximum enhancement oOf the zone agai@& coli MTCC443 strain while
in only 25% of cases i.e. hby.acidophillus the better enhancement was recorded against ithieatlisolates of
E.coli.

This study has attempted to establish the roleabiptics in prophylaxis and in the treatment afedises by cutting
down the duration and cost of antibiotic therapyhespatients can be switched over to probioticapg only when
the acute phase of the treatment is treated wiihiatic probiotic combination.

CONCLUSION

In conclusion all the probiotics have shown theiraitrobial activity against the standard and claticsolate of
E.coli alone as well as in combination with other drugsobiotic strains resistance to the drug in contimna
showed maximum enhancement as compared to thetigengne. Out of total 32 invitro tests 75% showed
enhancement of zone diameter but no enhancemenseas 21.87 % cases while reduction in zone size wa
recorded in 3.125 % tests. No reduced zone was agaimst the clinical isolate giving rise t075% eswith
enhanced zone diameter recording 25% cases wifffeated zone diameter.
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