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ABSTRACT

Electromagnetic waves are used in today lives and spreading the environmental factor. We need visible light to see,
radio waves for telecommunication and x-ray for medical purpose. Electromagnetic radiations are used for its
bactericidal effect. It affects the cellular mechanism, cell membrane and might increase or decrease the activity of
protein. The species selected for study was Lactobacillus rahmnosus (MTCC 1423) and Lactobacillus plantarum
(MTCC 9496). Lactobacillusis friendly type of bacteria that livesin our digestive system, urinary tract and used to
treat many skin disorders as blisters, canker sores, acne. The culture were exposed to three different frequencies
(7.50GHz, 7.62GHz, 6.41GH2) with four different time intervals 5mins, 10 min, 15min, 20min. For the growth test
MRS agar used and serial dilution were made to 10 and 10™. The result showed the significant decrease in the
number of colonies (cfu/m) with increasing time and frequency, where as the antibiotic sensitivity test, antibiotics
were Kanamycin (K30), Gentamicin (G50), Tetracycline (Te30), Norfloxacin (NX10) among all four antibiotics
Norfloxacin (NX10) showed the maximum zone of inhibition and rest all have shown the random changes may be
because of the activity of protein. The result of biochemical showed negative effect of € ectromagnetic radiation on
Lactobacillus species.
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INTRODUCTION

Lactic acid producingacteria are gram positive, rod shaped and defasethe group of micro-aerophilic that
ferments hexose sugars to produce primarily lamtid [1]. It is used as a probiotic and benefittatreat health
related problem. Many genera of this bacteria spreidely in nature and have different effects ituna some are
harmful or beneficial [2]Lactobacillus plantarum and Lactobacillus rhamnosus found to have a antioxidant activity
also helpsto maintain intestinal Permeability [3l.actobacillus as a probiotic it could stop allergic reaction to
rhinitis and used in medical research [4].

With the development of technology in waves, radrathas affected the organism as well as humangbein
Electromagnetic radiation is a form of energy tiaweith the speed of light in space. The quantutiatéon as a
stream of energy called photons, each photon energpnsidered to depend on the radiation frequgbty
Cytogenic changes were studied in seeds when expmoselectromagnetic radiation (microwave) leadsthe
changes in chromosomal appearance, micro nucleEigjosure of electromagnetic radiation to bactpr@ved to
reduce the viability of cells after the treatmentldhe growth of bacteria also inhibited [7]. It svabserved that
height of plants decreases when exposed to radlifit].
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EXPERIMENTAL SECTION

Electromagnetic radiation device

Klystron power supply was used, device with low powand low voltage. It generates required beamraftelctor
voltage for X band. It is very stable and contash®rt circuit protection circuit. The beam volta@®0), beam
current (0-40) and reflector voltage (70-75) wetleen as standard.

Antimicrobial agents
Kanamycin(30), Gentamicin(50) , Tetracycline(30) &orfloxacin(10) were obtained from Sigma Chemical

Revival of bacteria

The ampoules ofLactobacillus rhamnosus (MTCC 1423) andLactobacillus plantarum (MTCC 9496) were
provided from Imtech Chandigarh and culturing is€lan lovely professional university. The ampoutessferred
into nutrient broth in two different flasks aftérat incubation is done for 48hrs. Then they wepasged into two
following culture:

i) Stock
i) Working culture

Sub culturing
After 48hrs sub culturing oEactobacillus rhamnosus and Lactobacillus plantarum was done in nutrient broth
(100ml) separately in two different conical flasks.

Assessment the effect of Electromagnetic radiation

Growth Test

Pour MRS agar on the Petri plates. Cultures wepesed in two different frequencies. Serial dilutisare made of
10° and 10". Spreading was done with these dilutions withuse of ear buds. Incubate the plates for 24hrs.Coun
the colonies formed.

Antibiotic sensitivity Test

Pour the Muller Hinton on the Petri plates. Thetbaal cultures were exposed to different frequescSpreading
of cultures was done on the Petri plates with the of ear buds. The antibiotic discs were fixedPetri plates at
different places. Incubation was done for 24hrs$dea the zone of inhibition four different Antibicd were
Kanamycin(30), Gentamicin(50) , Tetracycline(303 &orfloxacin(10).

Biochemical Test

MR — VP Test

10ml of MR-VP broth was taken in each test tubeother test tube 5 ml of bacterial culture wereetaland
exposure was given. Then, a loopful containing ergddoacterial culture is inoculated in the brothe Tube is then
incubated at 28°C for 48 hrs. After incubationew fdrops of methyl red were added. Observe thegdwim the
color.

10ml of MR-VP broth was taken in each test tubeotiner test tube 5 ml of bacterial culture wereetaland
exposure was given. Then, a loopful containing ergddoacterial culture is inoculated in the brothe Tube is then
incubated at 28°C for 48 hrs. After incubationew fdrops of Barrett’s reagent A and Barrits reademtas added.
Observe the changes in the color.

Catalase Test
Taken a slide, on the slide added a drop of alfthen add a drop of 3% hydrogen peroxide. Saéblb formed
or not.

RESULTS AND DISCUSSION

Culture was collected after the revival of bacteGaowth test showed the number of cells decreadesh exposed

to radiation with increasing frequency and timesiaal as compared to control (no exposure to radipfor both
the bacteria. At I®more number of cells was observed thait 10
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It was found thatEnterococcus hirae (ATCC 9790) provided anaerobic condition and exdose one hour
electromagnetic radiation it leads to the decréaskee specific growth rate [11]. The study of Atl2] showed that
offspring of Drosophilla melangaster were reducérmvexposed to microwave frequency radiation. Withstudy
of Nafisi [2] the number of cells dEscherichia coli seems to decrease when exposed to low frequed@tioa.
When low frequency radiation providedHEscherichia coli, Leclercia adecarboxylata andStaphyl ococcus aureus it
was found that number of colonies decreased [17].

The decrease in number of colonies could be duthéoradiation affects the cell membrane propediEsociated
with ATPase activity [13]. It might have increastbé oxidative effect on cell, and also the fredaald produce by
electromagnetic radiation effected the growth disda4].

Also electromagnetic radiation causes damage tebacDNA and inhibition of its replication. [1$16].

For antibiotics sensitivity test we observed_actobacillus rhamnosus Norfloxacin (NX50) having maximum zone
of inhibition of 3.5cm without any radiation expesucontrol). Its zone of inhibition of decreaseshdomly after
exposure at different time interval. While the kawyain showed the minimum zone of inhibition for #firee
frequencies. At frequency 6.41 GHz, the antibaatesictivity of Gentamicin(G50) increased after edidin of
5mins, while its activity decreased at increasetetof exposure. Kanamycin(k30) did not show itee&ffagainst
Lactobacillus plantarum. At frequency 7.50 GHz and 7.62 GHz respectivelyn&maycin(k30) did not show any
effect while Gentamicin(G50) showed maximum zoneirdgfibition at 5mins exposure of radiation and than
decreased with increased time exposure.

The random results were seen in case of hattiobacillus plantarum and Lactobacillus rhamnosus it may be
because of protein activity. Electromagnetic radiateffect the cellular mechanism of bacteria [f]may be it
affected the DNA [8] [9].

It might be the exposure time given to culture wassufficient. At high frequency the significartree of inhibition
can be seen. It might be due to electromagnetiatiad has affected the cells shape. Biochemicdkteshowed the
negative effects of electromagnetic radiatiorLaatobacillus species.

CONCLUSION

Electromagnetic radiation affects the growth rafebacteria, produce free radicals due to which gnewth
decreases and sometime it also inhibit the gro@#il permeability also affected by the radiatioowLfrequency
might not affect zone of inhibition. From the dadtacan be easily decuced that the cellular membrahe
microorganism affects by the electromagnetic rémhat Since the effect of EMR depends on the type of
microorganism, intensity and the exposure duraticaiso has further application like:

1. If any bacteria are having adverse effect we canthis radiation which may cause minimal damaggné¢ocell
but destroy other bacteria.

2. It may also help in the case of contamination oflime

3. Considering the potential of electromagnetic radimapplication in controlling the growth of micnganisms
and also implementation of these methods on nerapleaitic protocols to control infections.

4. Formation of bacterial biofilm, and recovery frofiranic, acute infection of wound, implant and barfection.

5. This study shows that EMR induces a decrease iwtgroate and morphological changes for gram-pasitiv
bacteria.
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