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ABSTRACT

Some medically-important Candia species can surgiveénner clothing materials in close contact withman
genital and extragenital areas. Since soaps andadileare known to possess antimicrobial propertiggs
preliminary study was to investigate the candidasffects of bleach products and commonly availaidestrial
soaps on multi-drug resistant Candida species. ¢sirmodification of agar well-diffusion method, €fains from
oral rinses / swabs and vulvovaginal C. albicansgtabrata, C. pseudotropicalis and C. tropicalsiated from
endocervical / high vaginal swabs of patients pnéisg for sexually transmissible infections wereestied to
determine their in vitro susceptibilities to 18 usdrial soaps and three brands of bleach samplesliluted bleach
samples (RBL1, RBL2 and RBL3) were the most iminjbitoncentrations, with 10.0-44.0%, 94.0-100% &6d)-
100% of the Candida strains inhibited in vitro blgetrespective bleach products. Only 4.0 - 10.0% (C.
pseudotropicalis), 5.9 - 10.0% (C. albicans) and02030.0% (C. glabrata) strains were inhibited\viitro at the
manufacturers’ dilution specifications for the bidaproducts, while inhibitions at dilution 1:10 vee8.0-16.0% (C.
glabrata) and 5.8-10.0% respectively. Only 4.0% &r8P6 of C. glabrata and C. albicans were inhibitediitro at
dilution 1:100; while none of the industrial sodpad in vitro candidastic potentials. In additionwditening effect,
topically-safe and minimally-diluted Clorox and Jt{each can be used for personal hygiene by distiofie of
contaminated inanimate objects, such as pantiedergarments and for toilet purposes to preventdiida / re-
infection, in cases of vulvovaginal candidasis.
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INTRODUCTION

Bleach is sodium hypochlorite that has broad-spettlisinfecting potentials, which mostly contaippeoximately
5% sodium hypochlorite (50,000 milligrams per ritdir chlorine [C}]). It is known to serve as an effective
disinfectant on many surfaces and is very commassd as bleach in the home to disinfect drainkgtsoand other
surfaces. At concentrations of 0.05 - 0.5% (50®8,Milligrams per millilitre of sodium hypochlorjteit contains
free and available chlorine. It is generally coesédl to be intermediate-level disinfectant, and ragnthe most
convenient and least expensive germicides thatast rffective against common microbial pathogensluding
fungi [1]. Environmental Protection Agency (EPA)salregistered sodium hypochlorite-based bleacheasgh
effective in killing 99.9% of bacteria, viruses asome types of moulds. Additional reported advaggagf bleach
are that it kills the widest range of pathogensaasinexpensive disinfectant and is extremely poweafainst
viruses and bacteria at room temperature, Sodiyodhjorite, the active ingredient in household blealso helps
to whiten, brighten and remove dirt and stains feurfaces and fabrics [2-4].

Bleach and soaps have been reported to exhibaigeahtimicrobial properties, which led to evaloatiof certain
batches of soaps, germicides and disinfectanisot@ntial adjunct topical cleansing agents in cadesilvovaginal
discomforts, such as vaginal itching and burningsaéons, due to candidiasis [5]. Vulvovaginal ddiasis (VVC)
or Candidavaginitis (vulvovaginal candidosis) is a commongrigwide significant mucosal infection, and one of
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the most common diseases that affect women's hedtthover 50% of women experiencing at least episode of
vaginal infection in their lifetime. It accountsrfa0-30% of gynaecological diseases observed inemmas well as
also affecting all strata of the society worldwif10]. Although VVC is one of the most common vaali
infections, it is a non-notifiable disease and sotprisingly, has received scant attention by pullealth
authorities, funding agencies, as well as reseascEpidemiologic data on risk factors and pathagerechanisms
also remain inadequately studied [6].

Severe candidiasis sometimes gave rise to fisaamdsextensive erythema and oedema of the vulva {#hich
most times would not respond well to short courdesntifungal treatments [12]. Furthermore, probdeshi human
vulvovaginal candidasis and recurrent vulvovagoaididasis (RVVC), associated topical / dermalalisorts, as
well as re-infection had however, been attributeccdontamination and recontamination of underweat atier
inner clothing of females [13-17]. This study tHere, tried to determine the inhibitory potentiafshree brands of
bleach and 26 industrial laundry soaps on humamoganicCandidaspecies.

MATERIALSAND METHODS

Collection of Clinical Specimens:

Most of the Candida strains used in this study were clinical stocktumals [5, 18-20], originally isolated from
endocervical swabs (ECS) and high vaginal swabsSHW®f patients presenting at the sexually trangbiess
infections (STI) clinic of the Department of Mediddicrobiology & Parasitology, University Collegeddpital
(UCH), Ibadan, Nigeria.

Determination of anti-candidal activities of bleach samples / industrial and local soaps against Candida
strainsusing a modified agar well-diffusion method:

Eighteen industrial soaps (Carat, Carex, Deltaidde®IV, Halo antibacterial deodorant, London, knial Leather,
Lux, Medisoft, Mekano, Meriko, Movate Savon, Prenaetiseptic, Septol antiseptic & medicated, TethoSura
and Zee) bought from a major market in Dubai, Uhiteab Emirates (UAE) were assayed foritro inhibitory
potentials.

Active ingredients of some of the industrial soapse— GIV soap ocosnecitera oil, Elacsis guineensisoil,
sodium hydroxide, perfume, glycerin, rode oil, ritiandioxide, tetrasodium EDTA, water, Cl 15880, 453100],
Halo soap [sodium tallowate, sodium palm kernelatater (Aqua), fragrance (Parfum), glycerin, sodicimoride,
tetrasodium EDTA, tetrasodium etidronate, titanidimxide Cl 77891, menthol, trichlocarbon 1% w/w, 12490,
limonene, butylphynyl, methylpropional, linaloolemniol], Imperial Leather soap [soap base, waibrerin,
fragrance, stabiliser and colour], London soap %d..@/w mercuric iodide included as 3% potassium mecc
solution], Lux soap [sodium tallowate, sodium paimaqua, sodium palm kernelate, glycerin, parafodium
sulphate, titanium dioxide, phosphoric acid, tedium EDTA, etidronic acid, tocophenol acetatesodium
distyrylbiphenyl disulfonate, hexyl cinnamol, Geia, benzyl salicylate, butylphenyl, methylprop&gncoumarin,
Limonene, Cl 74160, Min TFM = 68%], Meriko soap aam tallowate, sodium cocoate, aqua, perfume,A26D,
Cl 12490, CI 77266], Tetmosol soap [5% monosulfifarR., sodium tallowateCitronella], Tura soap [Triclosan,
allantoin, vitamin E, sodium tallowate, sodium paddernelate, aqua, perfume, Cl 12940 (Pigment Re&I5§7266
(Carbon Black), Cl 74160 (Pigment Blue 15)] and Zeap [native black soap base, palm kernel oilaSheter
(rich in natural vitamins), cocoa pod and palm uash solution, camwood extracs(r), native honey, aloe vera,
aqua, fragrance].

JIK perfumed extra whitening stain removal bleagla iproduct of Reckitt Benkiser (Nigeria) Limitedcompany
that is part of the worldwide Reckitt family, fousdl in the United Kingdom over a century ago, ars dhtive
ingredient was 3.85% ml/v sodium hypochlorite. @lobleach is manufactured by Clorox Chemical CoAUS
which started its bleach factory in the early 190Dse ingredients that made up 1% or more of thatests of
Clorox bleach product by weight are listed in desiieg order of concentration as, water > sodiumoleiorite >
sodium chloride > sodium carbonate > sodium hydtexi sodium polyacrylate [3, 4].

A modification of Tagget al. [21] method was used for the bioassay study terdeéne thein vitro inhibitory
potentials of three brands of bleach and variotishies of soaps. Sterile Mueller-Hinton agar waptsaly poured
into sterile Petri dishes and allowed to set, aftkich holes that were 6.0 mm in diameter were tisafy punched
out of the agar plates. The agar surfaces weregtdace-sterilised with Bunsen flame and alloweddol before
separately seeding the agar by streaking withB@6f inoculum size 19cfu mi*) of eachCandidastrains [5]. One
ml of each test agents (bleach samples and soaposd incorporated into sterile semi-solid agagsveeparately
dispensed into the holes and incubated at’82f6r 24-48 h. Demonstration of antagonism dependthe release
of diffusible inhibitory materials from bleach avap samples into the assay agar plates.
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The modification was that the bleach samples wecerporated into sterile semi-solid agar befor@@ising into
the agar wells, in order to avoid spreading oftiteach samples on the agar surface. Inhibition z@uerounding
the Candidastrains were noted and recorded in mm diameteifewebnes that were less than 10.0 mm in diameter
or absence of zones of inhibition were recordegksaistant (negative).

RESULTS

Demonstration of antagonism 6andidaby bleach or soap samples was determined by airirkibition. Results
of various concentrations of bleach samples indit#at raw (undiluted) bleach samples (RBL1, RBbh&@ RBL3)
were the most inhibitory concentrations with 1040686, 94.0-100% and 96.0-100% of tBandidastrains being
inhibitedin vitro by the respective undiluted bleach samples. OBl§%, 4.0%, 10.05 df. pseudotropicalis5.9%,
10.0% ofC. albicans 30.0% and 20.0% dE. glabrata strains were inhibiteth vitro at the manufacturers’ dilution
specifications, while inhibitions at dilution 1:1®ere very negligible (5.8-16.0%). Just 4.0% and%%.8f C.
glabrata and C. albicanswere inhibitedin vitro at dilution 1:100 (Table 1). In the current studgne of the 18
tested soaps was inhibitory against @andidaspecies (Table 2).

DISCUSSION

Bleach is usually a laundry agent for whiteningtleds and clothing materials but in some cases, itsed as a
disinfectant. Results obtained in the present stodicated that undiluted JIK white (RBL3), Clorasite (RBL2)
and Clorox bleach for coloured clothes (RBL1) bleaamples were mostly inhibitoip vitro against all the
Candidastrains, except RBL1, which was totally resistgdbtropicalis strains. Precise mechanism through which
bleach exerts its germicidal action has not bediy donfirmed but it is believed to be mediated dyility of free
chlorine to denature proteins, inactivate sulfhjaigntaining enzymes and damage nucleic acids (RN& DNA)

of targeted microorganisms or by oxidising cell nbeame of such microorganisms, resulting in a Idsstroicture,
and leading to cell lysis and death [22, 23]. Thastvities may thus, be responsible for thevitro inhibitory
potency of bleach samples recorded in this study.

It is commonly reported that full-strength bleaaloypdes a more potent and convenient disinfectaatZ6] but

once diluted, bleach breaks down quickly, mainty isalt and water [27]; meanwhile, household blessrhples are
usually to be properly diluted to work best as whihg agent. However, bleach samples, which weugedi in this

study according to the manufacturer's specificatiand at lower dilutions, were far less inhibitdhan the

undiluted samples. Efficacy of a bleach solutioratt as a disinfectant usually depends on the crat®n of its

free and available chlorine; thushlorine demands a term used in describing the amount of chiorinat is

expended in the course of reaction with inorganid arganic materials, such that any remaining @moafter this

demand is met is referred toagailable chloring22]. The inability of the bleach samples at thenufacturers’ and
lower dilution specifications to serve as potentdidastic agents may therefore be due to lowelaai chlorine at
higher diluted rates of the bleach samples.

It had been reported that bleach solutions preparedtap water at pkt 8 are stable for about a month when stored
at room temperature in a closed, opaque contaihdrthe third brand of bleach sample (white JIKdagole) lost
potency faster with time (results not shown), plpalue to defective covers of the containers, esimost of the
covers were broken as from the third / fourth tioi@pening and closing the container. Even samehbadntents
stored in well-covered transparent glass bottlesevmeore potent over a longer period of time than rdmaining
contents in the manufacturer’s containers with brokovers. Thus, old containers of partially usk@dh may no
longer have the labeled concentration [28].

Few data support that several factors like obegiggring of tight-fitting clothes and panty linetse of underwear
made from synthetic material etc. had been someahgicated in VVC and urinary tract infections, agll as
increase in colonisation of female genital andagenital sites b andidaspp. Considering that extra-genital sites
are often colonised bg§andidaspp. in women with a history of RVVC, and sigréfitly more often, if the genital
tract is also colonised, then, extra-genital sitesy be reservoirs for re-colonisation of the geénitct in women,
and few cases in men, which of course have sefpBcations in treatment failures [15, 16]. In eepious study
[5], about 80.0% of tesCandidastrains were susceptible to 39 medicated / tsibetpsin vitro. However, apart
from Meriko soapjn vitro inhibitory activities of the remaining soaps varieanarkably within two-year interval,
e.g., Meriko (100% vs. 95.0%), Tura (88.9% vs. 8.20td Tetmosol (84.7% vs. 26.7%). None of the shraad of
tested soaps was inhibitoiy vitro againstCandidaspecies in the present study, and also as reprtadsimilar
study for soaps bought in Nigeria [20].
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Study of Fulsetal. [29] indicated that non-antimicrobial soaps wiess active, so it can be deduced from the result
findings of this study that it is likely that thestCandidastrains were intrinsically resistant to the tesis or that
the levels of chemical compositions (active ingeds) with inhibitory properties in such soaps wess than the
effective concentrations. However, there were rédos in Candidacolony counts (cfu 10§ of panty washings
(pers. comm.), which means that soaps can be eHeih washing off pathogeni€andida species from
contaminated panties and under-wears.

Table 1: In vitro inhibitory activities of bleach on Candida species

Candidaspecies % inhibitory activities at various camtcations of bleach samples (v/v)

RBL1 MSP1 1:10 1:100 RBL2 MSP2 1:10 1:100 RBL3 MSP3 1:10 1:100

C. albicans[17] 17.6 0.0 0.0 0.0 94.1 5.9 5.8 0.0 100 10.0 .010 5.8
C. glabrata[25] 44.0 0.0 8.0 0.0 96.0 30.0 16.0 4.0 96.0 20.12.0 0.0
C. pseudotropicaligl0] ~ 10.0 10.0 0.0 0.0 100 4.0 0.0 0.0 100 10.0 0 0. 0.0
C. tropicalis [8] 0.0 0.0 0.0 0.0 100 0.0 0.0 0.0 100 0.0 0.0 0O

Keys: RBL1 = raw Clorox coloured bleach sample 1; RBEZaw Clorox white bleach sample 2; RBL3 = raw Jtkeach sample 3; MSP1 =
manufacturer’s dilution specification for bleachnsple 1; MSP2 = manufacturer’s dilution specificatifor bleach sample 2; MSP3 =
manufacturer’s dilution specification for bleachnsple 3.

Table2: In vitro inhibitory activities of toilet soaps on Candida species

SP1 SP2 SP3 SP4 SP5 SP6 SP7 SP8 SP9 SP10 SP11  SP12-SP18

C. albicans[43] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Candidaglabrata[52] 00 00 ©00 00 00O 00 00 00 00 00 0.0
C. pseudotropicaligl9) 00 00 00 00 00 00 00 00 00 00 0.0
C. tropicalis [15] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .

Keys: SP1 — SP11 = soap samples bought in Nigeria; SPII2= soap samples bought in Dubai.

oooo
ocoocoo

CONCLUSION

Most cases of vaginitis are the result of infecttbat accounts for millions of physician office itésand most
importantly, standards of care, including diagnesid therapy remain undefined. [30]. Meanwhile, sonedically-
importantCandia species can survive on fabrics [31, 32], as amgiohl agents of VVC or RVVC, a significant
gynaecological infection that causes extreme digodnin infected women. Even non-infectio@andia strains
may become opportunistic pathogens when therelisisation of human genital and extragenital siteswell as
inanimate personal effects like panties and infathing. There is dearth of scientific reports @mdidastic effects
of bleach but the most effective means of gettidgf pathogenicCandidafrom clothing materials that are in close
contact to the genital and extragenital areastieenot known or poorly studied. But based onifigd of this first
study in the country on candidastic potential @&agh, combination of soapy water and well-diluteghbh for safe
topical application can be used to wash off andnflist significant pathogeni€andidaloads from inanimate
objects like contaminated pants, under-wears, iolahing, household linens, toilet seats and hditht as well as
cleansing of human extragenital sites or washingxtfagenital sites for personal hygiene, to pregentamination
/recontamination, which can ultimately cause infegte-infection in cases of VVC. Moreover, redoatiof
infection/re-infection through this cleansing /idfecting procedure can also serve as a peculiatralotherapeutic
measure for VVC and RVVC. Considering the variauplications of antimicrobial therapy, including adse drug
effects due to adulterated and substandard mealisatas well as antifungal resistance in developmgntries like
Nigeria [33], there would be less need for treatimef VVC and RVVC when there is reduction in irtfeas cases;
therefore, there would be less therapeutic hazards.

Acknowledgments
We thank Prof. R.A. Bakare of the Department of Mal Microbiology & Parasitology, University Colleg
Hospital (UCH), Ibadan for microbial culture coliem.

REFERENCES

[1] Wikipedia.2011, http://www. Accessed September 2014.

[2] G.R. Dychdala, In: disinfection, sterilizati@md preservation, 5th edn (Block, S. S., Ed.), lnpptt Williams &
Wilkins, Philadelphia, PA, USA2001, pp. 135-58.

[3] http://mww.clorox.com/products/clorox-regulatelach/ingredients-and-safety/. Accessed Juh2092.

[4] Wikipedia. http://en.wikipedia.org/wiki/CloroXAccessed July 02012.

18
Scholars Research Library



Adenike A.O. Ogunshe Annals of Biological Research, 2015, 6 (5):15-19

[5] A.A.O. Ogunshe.A. Omotoso, T.M. AkindeleAdv.Biol. Res, 2011, 5 (6), 282-90.

[6] J.D. Sobel, S. Faro, R.W. Force, B. Foxman, Wetlger, P.R. Nyirjesy, B.D. Reed, P.R. Summars, J. Obst.
Gyne, 1998, 178 (2), 203-211.

[7] P.P. Chong, S.R. Abdul Hadi, Y.L. Lee, C.L. Bh&.C. Tan, K.P. Ng, H.F. Seounfect. Gen. Evol., 2007,
7(4), 449-56.

[8] J.D. SobellLancet2007, 369(9), 1961-71.

[9] A.A. Ogunshe, R.A. Bakare, N.A. FasidaFam.Repr.Health2009, 3, 9-18.

[10] J.M. Achkar, B.C. FrieClin. Microbiol. Revs 2010, 23 (2), 253-73.

[11] Working Party Report on Antifungal Drug Sustibitity Testing. Antimicrob.Chemother1995, 36, 899-909.
[12] M. Scharbo-DeHaan, D.G. AndersdnMidwif. Women’sHealth 2003, 48, 96-104.

[13] I.A. Elegbe, M. BotuAm.J. Publ. Health 1982, 72:176-7.

[14] B. Ossowoski, U. Duchman, W. Bosl&eburtsh Frauneheilk.1999, 59, 175-9.

[15] P-A. Mérdh, A. Rodrigues, M. GenN. Novikova J. Martinez-de-Oliviera, .SGuashino)nt J STDAIDS 2002,
13, 522-39.

[16] P-A. Mardh, N. Novikova, E. StukalovB,JOG Int. J. Obst.Gynae, 2003, 110 (10), 934-7.

[17] S.F. Bloomfield, M. Exner, C. Signorelli, K.Nath, E.A. Scott, International Scientific Forum &lome
Hygiene (IFH), 2011, pp. 47 http://www.europeantissue.com/wp-contghbads/The-infection-risks-associated-
with-clothing-and-household-linens.pdf. Accessegt&ember 10, 2014.

[18] A.A.O. Ogunshe, O. Ademiluka, M. Okoedaer Pharm.Chem, 2012, 4 (4),1742-8.

[19] A.A.O. Ogunshe, O. Ademiluka Natur. Prod. Plant Resou?013, 3 (3):48-54.

[20] Y.A. Ekanola, A.A.O. Ogunshe, O. Opasola, DAzeez,Int. J. Plant Anim. EnvirorSci, 2012, 2 (3), 69-74.
[21] J.R. Tagg, A.S. Dajani, L.W. Wannamak@acteriol. Revs1976, 40, 722-56.

[22] J . Normand, D. Vlahov, L.E. Moses, (Eds). Preventing HIV transmission: the role of sterleedles and
bleach, Panel on Needle Exchange and Bleach Disiib Programs, National Research Council and tlrstiof
Medicine, National Academies Press. Washington (DCYSA (1995) Chapter 6, p. 171,
http://www.nap.edu/openbook.php?record_id=4975&pa§&. Accessed September 2014.

[23] G. McDonnell, A.D. RusselClin. Microbiol. Rev, 1999, 12(1), 147-79.

[24] G.A. Froner, G.W. Rutherford, M. Rokeadh Am. Med. As4987, 258(3), 325.

[25] J.K. WattersContemp. Drug Problem4987, 14, 411-23.

[26] J.A. Newmeyer). Psychoactive Drug4988, 20(2), 159-163.

[27] L. Russell, http://www.ehow.com/about_50845818rox-bleach.html Accessed: October 3011.

[28] http://www.ehow.com/about_5084599 clorox-bles&atml| Accessed: August 12014.

[29] J.L. Fuls, N.D. Rodgers, G.E. Fischler, J.Movtard, M. Patel, P.L. Weidner, M,H. Durah,Appl. Environ.
Microbiol., 2008, 74(12), 3739-44.

[30] P.A. Granatolin. Microbiol. Newslett, 2010, 32 (15), 111-6.

[31] A.N. Neely, M.M. Orloff,J. Clin. Microbiol., 2001, 39, 3360-1.

[32] J.L. Andrioli, G.S. Oliveira, C.S. Barreto,lZ.Sousa, M.C. Oliveira, I.M. Cazorla, R. FontaR&vista.Bras.
deGine.e Obstet 2009, 31, 300-4.

[33] A.A.O. Ogunshe, A.A. Adepoju, M.E. Oladimeji,Pharm.Bioallied Sci, 2011, 3 (1), 158-64.

19
Scholars Research Library



