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ABSTRACT

Metronidazole is recommended as the first-linetremt for Bacterial Vaginosis (BV). With respectvésious side
effects of metronidazole and increasedibiotic resistancedt seems necessary to find a medication with feside
effects. The present study aimed to compare teeteféf Mycocin vaginal cream (made of garlic ahgnte) and
metronidazole vaginal gel on treatment of the patiewith BV. This clinical trial which was condudten 120
married women aged 18-44 years whose infection Bithwas diagnosed through clinical Amsel criteridne
participants were randomly divided into two groupk 60 receiving Mycocin vaginal cream or metroniolaz
vaginal gel for seven days. Clinical Amsel critesiad the patients’ complaints were assessed agalays after
completion of the treatment period. The resultsnsftba decrease in the patients’ complaints andadinAmsel
criteria after the treatment with Mycocin vaginaleeam and metronidazole vaginal gel. However, nmificant
difference was observed between the two groupgdeggclinical improvement in Amsel criteria (P<@) Mixed
Garlic and Thyme vaginal cream (Mycocin) seemsetai appropriate alternative for metronidazole vedigel in
treatment of BV.
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INTRODUCTION

Bacterial Vaginosis (BV) is one of the most comnuauses of vaginal discharge in women of reprodediges.
The prevalence of this problem varies from 11-48P4various communities [1] and its incidence rate baen
estimated to be 16-20% in pregnant women [2]. Thegglence of BV in the United States was reporbelet 29.2%
and 25% among 14-49-year-old and pregnant womapgeotively [3]. In Iran, the prevalence rate of BAhged
from 16.2% to 39.9% in different urban areas [4-7].

BV can increase the risk of various complicatiomgjuding amniotic fluid infection, premature rupguof fetal
membranes, low birth weight, premature birth, dbartvaginal cuff cellulitis after hysterectomy, demetritis,
cervicitis, urinary tract infection, cervical inggithelial neoplasia, HIV, ectopic pregnancy, ameitility [8].
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Among different methods, Amsel’s clinical critedaad Nugent Scoring System (NSS) are more commady for
diagnosis of BV [9]. NSS which was presented by éhuget al. in 1991 is based on Gram stain [10].aBse of
high sensitivity, NSS is considered as the golddaiad for diagnosis of BV [1, 11]. However, thistimad is time-
consuming and expensive and requires laboratoilities; therefore, most physicians tend to usepdabut precise
clinical criteria, such as the one proposed by Armatal., instead of NSS [12, 13].

Based on the recommendation of the Center for Besd&zontrol and Prevention (CDC), metronidazole lsan
considered as the first-line therapy for BV [3]. ydgheless, several complications have been detdotiowing
oral and vaginal metronidazole treatments, inclgdiiarrhea, vomiting, metallic taste, appearancevaginal
candidiasis, headache, dizziness, and rarely patitisg14, 15]. Besides, use of metronidazoleds nrecommended
in pregnancy and lactation and it has shown camdieations in the first trimester of pregnancy [18]. Oral forms
of metronidazole have also shown gastrointestioaigications in pregnant women [14].

Furthermore, a steady rise in the number of drggstant pathogens has produced serious risks taicpluealth.
Thus, all the aforementioned problems led to parforce of researches for alternative treatment8Ygrsuch as
using probiotics and herbs.

Garlic, with the scientific nam@llium sativum can be used as an alternative herbal medicatorBY [18].

Durairaj et al. [19] in 2009 demonstrated inhibitgwth effects of garlic extract on Gram-positaed Gram-
negative bacterial strains in vitro. Tea tree gdrlic boric acid douching, and yogurt can be uagdlternative
herbal treatments for BV and yeast vaginitis [20].the study by Gutman et al., great discharge thasmost
common complaint among the BV patients. Additiopathey showed that both treatments (garlic vagarebm
and metronidazole vaginal gel) had the same effieceducing the discharges [12].

Dolatian et al. also revealed a significant deaeaspatient complaints and Amsel’s clinical cliderelated to
treatment of BV following treatment with garlic viagl cream and metronidazole vaginal gel. They kated that
garlic vaginal cream was an appropriate alternatvwaetronidazole vaginal gel [21].

Thyme, with the scientific name Zataria multifloiga, another herb introduced as a new source fatrtrent of
infections. Thyme is a member of the Labiatae fartibt grows wild in central and southern Iran, Rdgistan, and
Pakistan [22]. Thyme has been introduced as arpandisitic, anti-fungal, and anti-bacterial agemd aontains two
important components, namely thymol and carvaaslich have antimicrobial properties [23]. Thymeaalsas
therapeutic effects on respiratory disorders (s@sh bronchitis, laryngitis, and tonsillitis), gasttestinal

disturbances, minor wounds, and common cold, andésl as an antibacterial agent in oral hygieng Bfmbar et
al. [22] showed that patients’ complications and s&fts criteria significantly decreased after treatitnwith Z.

multiflora similar to metronidazole vaginal gel (®85).

Consid-ering the various side effects of metronitazand increased antibiotic resistance associattd these
chemical drugs, an alternative treatment with feemmplications is needed to be introduced. Theegfibre present
study aims to compare the effects of Mycocin valgineam (made of garlic and thyme) and metronidaxalinal
gel on treatment of patients with BV.

MATERIALSAND METHODS

The present randomized clinical trial (IdentifilRCT2014062718187N2) aimed to compare the therapetiects

of Mycocin vaginal cream made &f sativumandZ. multiflora(Goldaru, Esfahan, Iran) and metronidazole vaginal
gel on BV. Mycocin was prepared as a cream in a tobg containing 19-22 mg allein & sativumand 8-
12mgthymolof Z. multiflora (registration no. 1228103469). Besides, metromiitaavas made by Parsdarou
Company, as in a 0.75% g vaginal gel (serial N@526

This study was conducted on 120 married women pnodkictive ages (aged 18-44 years) who suffered 8.
The participants were randomly divided into twoigre of 60. The study was performed in the infeytidilinic of
Mother and Child hospital affiliated to Shiraz Uersity of Medical Sciences which is a large refecenter in
south of Iran. The exclusion criteria of the studdre pregnancy, breast feeding, consumption obitits and anti
parasitic, anti-coagulant, immunosuppressive, agina drugs during the last 14 days, alcohol corgion,
recognized medical diseases, abnormal uterine ibigedrecurrent vulvo vaginitis, and having sevesakual
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partnerships. The women were also excluded fromsthdy in case trichomonas or candida was therheir
samples. The study protocol was approved by théc&Et@ommittee of Shiraz University of Medical Saies.
Besides, the entire participant signed written rimfed consents for participation in the study anthgleted the
demographic information questionnaire.

Any signs of vaginitis and abnormal discharge waserved and examined vaginally using a speculuaginal
secretion samples were collected from the upperdhtside of the vaginal wall using a sterile swahen, the
samples were applied onto three slides. Normahesalias added to the first specimen to observe tbbaple
existence of clue cell§richomonas vaginalisand Candida (hyphae or mycelium). One drop of K@ solution
was added to the second specimen to carry out thiéf Wst (the release of an amine (fishy) odor mpddition of
10% potassium hydroxide to the vaginal fluid) ands$sess the possible presence of Candida (hypmagcelium)
microscopically. Finally, the third specimen waeefi by methanol to be used for Gram stain and disigrof BV
by NSS. The samples’ pH was evaluated by pH-metpeip(Nagel- Germany-Machery Co.).

All the laboratory procedures were performed inlti®ratory of Mother and Child hospital. Preseatéree out
of the four Amsel’s criteria was used for diagnasis8V as follows:1- presence of clue (vaginal beltal) cells in
wet smear and vaginal samples, 2- a homogeneans,giiayish-white discharge that smoothly coats vhginal
walls, 3- a vaginal pH higher than 4.5, and 4- pasiWhiff test result[23, 24]. Also, Gram stairagnosis of BV
was based on obtaining a score between 7 and NS

The two study groups were required to use Mycoaith llletronidazole for 7 nights. The patients wetedsabout
regular usage of the drugs and the probable drogpbcations through a phone call 4-7 days afterttbatment
period. In the follow-up visit, the whole diagnogsigocedures were repeated and the BV treatmentcomsidered
successful if no Amsel’s criteria and negative Gedain results were detected.

Statistical analysis

The data were entered into the SPSS statisticalvaad (version 18.0) and were analyzed using stigl@ntest,
Chi-square, Fisher’s exact test, and McNemartesiN&ar was used to compare the signs of BV and Bgnse
criteria before and after the treatment. Besideshdf's exact test was used to compare the rdseifigeen the study
groups. P-values<0.05 were considered as statigt&gnificant.

RESULTS
In this study, 4 patients were excluded within ¢hdays after the beginning of the study: one dusdeding during
the study and three because of intolerance to midamole. Nevertheless, they were replaced by gth&ents.
Thus, a total of 120 women, 60 in each group, ceteplthe study.

Table 1. Demographic and reproductive characteristics of the participants

Group Mycocin (n=60)| Metronidazole (n=60) P-valye
Age (years) Individuals 29.9+6.4 30.1+7.3 0.83
Husbands 33.6+7.2 35.7+10.2 0.19
Ageat marriage 20.7+3.3 185+4.2 0.3
Occupation n (%) Housewife 44 (73.3) 45 (75) 0.83
Employee 16 (26.7) 15 (25)
Education level n (%) lliterate 3(5 7(11.7) 0.45
Under diploma 14 (23.4) 17 (28.3)
Diploma 34 (56.6) 25 (41.7)
Bachelor’s and above 9 (15) 11 (18.3)
I nter cour se per week (median (1QR)) 2(1-4 2 (1-3) 0.3
Contraception n (%) 37 (61.7) 42 (70) 0.3
Abortion - - -
Repeated infection (median (1QR)) 2(1-2) 1(1-2) 0.2
Pregnancies (median (1QR)) 1.5 (0-5) 2 (0-6) 0.1
Cesarean delivery - - -

The study results revealed no significant diffeeertetween the two groups in terms of demographid an
reproductive characteristics, such as age, ageaatage, occupation, education level, frequencintdrcourse per
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week, frequency of repeated infection, number efpancies, number of abortions, number of cesatelveries,
and frequency of using contraceptive methods (FB(Dable 1).

The results showed a significant decrease in Amsmlteria after treatment with Mycocinvaginal areand
metronidazole. Clinical improvement in Mycocin ametronidazole groups was 86.66% and 78.33%, raspbct
but the difference was not statistically significain other words, Mycocin and metronidazole werpialy

effective in terms of clinical improvement. Nondtes, most of the clinical improvement criteriagluding KOH,

clue cell, malodor vaginal secretion, itch, andabthal pain, showed greater improvement in theep#si under
Mycocin treatment in comparison to the metronidezpbup although the difference was not statidticagnificant

(Table 2).

Table 2. Comparison of clinical improvement in the women with bacterial vaginosisbefore and after the treatment with mycocin and
metronidazole

Clinical index Before treatment After treatment -vélue
KOH Mycocin ® n (%) 44 (73.3) 9 (15) 0.001
Metronidazole n (%) 47 (78.3) 12 (20) 0.001
P value 0.522 0.471
Clue cell Mycocin ® n (%) 60 (100) 8 (13.3) 0.001
Metronidazole n (%) 60 (100) 14 (23.3) 0.001
P value - 0.157
PH>4.5 Mycocin ® n (%) 53 (88.3) 15 (25) 0.001L
Metronidazole n (%) 49 (81.7) 16 (26.7) 0.001
P value 0.306 0.835
Grayish-white discharge Mycocin ® n (%) 56 (93.3) 3(21.7) 0.001
Metronidazole n (%) 58 (96.7) 18 (30) 0.001
P-value 0.402 0.297
Malodor Vaginal secretion Mycocin ® n (% 40 (70 5(8.3 0.001
Metronidazole n (%) 40 (66.7) 10 (16.7) 0.001
P-value 0.695 0.168
Itch Mycocin ® n (%) 32 (53.3) 10 (16.7) 0.001
Metronidazole n (%) 30 (50) 12 (20) 0.001L
P-value 0.715 0.637
Abdominal pain Mycocin ® n (% 27 (45 5(8.3 0.001
Metronidazole n (%) 32 (53.3) 8 (13.3) 0.001
P value 0.361 0.378
Painful intercourse Mycocin ® n (%) 33 (55) 11 @8. 0.001
Metronidazole n (%) 25 (41.7) 8 (13.3) 0.001
P-value 0.144 0.453
DISCUSSION

Garlic contains 33 sulfuric compounds; allein beesra powerful anti-fungal and anti-microbial effecAlleinase
enzyme convert sallein into allicin. Allicin workkrough disruption of the thiol group of the ba@kenzymes and
synthesis of bacterial RNA and proteins [25, 26]p@ssible mechanism for the antimicrobial effecttitin and
garlic concentrate might be related to cross-ligkoi proteins and SH-enzymes. Allicin irreversilimibits SH-
protease and NADP(+)-dependent alcohol dehydrogerfagthermore, the glutathione inside the mamntdis
can neutralize allicin activities. Sasso et al][2vestigated the inhibitory effect of thymol @&@scherichia coliand
Staphylococcus aurewlhesion to human vaginal cells. They revealetlttyanol inhibited bacterial adhesion and
interfered with E. coli fimbriation fit a possible mechanism involving irference with surface bacterial
appendages.

In the last decade, drug-resistant pathogens peadseerious risks for public health. For instancgcdplasma and
Mobiluncus, which play an important role in develgpBV, are resistant to antibiotics [28]. Mastrama et al.

(2013) [29] in a literature review concluded thaiatment of BV with recommended oral or vaginalldatics was
often associated with treatment failure or highureence rates. In 2014, Mohammadzadeh et al. [86]ahstrated
that the therapeutic effect of garlic tablet on ®¥re similar to that of oral metronidazole and Absseriteria were
significantly decreased after both treatments. Kbedess, they indicated that metronidazole wascated with
significantly more complications [30](P=0.032). ¥&aelen et al. [31] alsoreported that many gastestinal side
effects, such as nausea, vomiting, and diarrheayraed in the patients under metronidazole treatmaticin
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antimicrobial effects on the host cells without adverse effects was one of the reasons for rapkaaeof other
chemical drugs with garlic [32].

In another study, 80% of the patients with mixedjindis were treated by using the vaginal creamsckvhvere
made of garlic. Thus, they concluded that garliginal cream was an appropriate alternative to métexzole
vaginal gel [21].

Thyme is an herbal medication affecting Gram-pesiind Gram-negative bacteria [33]. Previous studkgealed
the therapeutic effects of the essenceZzomultifloracream on clinical improvement of candida vagini&4, 35]as
well as its destroying effects dmichomonas vaginalig vitro [36], some Bacillus species [37], aBthphylococcus
aureus Bacillus subtilis andEscherichia coli38]. The phenolic components af multiflorathymol and carvacrol)
could cause disturbance effects on membrane feittlyc@mponents of microbial cells [39].

Simbar et al. [22] showed that the patients’ coogtlons and Amsel’s criteria significantly decrehsafter
treatment withZz. multiflora similar to metronidazole vaginal gel (P<0.05). Elgnthey supposed thzt multiflora
could be an appropriate choice for BV treatmermigemlly for the patients affected by metronidazitie effects.

The present study results demonstrated significaptovement in Amsel’s clinical criteria after ttegent with
Mycocin vaginal cream and metronidazole. Additibnaho significant difference was observed betwéen two
treatment methods regarding improvement of Amsairgcal criteria. These findings were consisteithwvthose of
Dolatian et al. who found that micosin (made byligarvaginal cream had similar efficacy to metrcedle vaginal
gel in improving Amsel’s criteria. They reported?8@nd 70% clinical improvement based on Amsel'seda in
micosin and metronidazole treatment groups, resmdg21]. Our results also showed 86.66% and 3%&linical
improvement in Mycocin and metronidazole groupspeetively. In other studies, improvement rate ofiskl’'s
criteria after treatment with metronidazole wasorégd as 76.8% [28] and 83.3% [40].

However, evidences has revealed several complicatiollowing application ofZ. multiflora including nausea,
vaginal dryness, burning vagina [22], and skin andcosal irritation [33]. Furthermore, several coaipis
associated with\. sativumintake included “garlic breath” and body odorgadiic reactions (such as allergic contact
dermatitis, angiedema, pemphigus, and anaphylaigyation of platelet function and coagulatioritiva possible
risk of bleeding), and burns (when fresh garliapplied on the skin) which may enhance the phartogimal effect

of anticoagulantse(. g.warfarin, fluindione) and reduce the efficacy ofigAIDS drugs [41]. Our findings showed
no complications following the application of my@ocThus, these complications may decrease if tmabined
form of A. sativumandZ. multiflorais used for BV treatment.

In the present study, all the patients (100%) ircdyn and metronidazole groups had clue cells é@ir tvet smear
and vaginal samples. This finding is in agreemeitit that of the study by Gutman et al. [12] whicidicated that
93% of the BV patients had clue cells in their wetp examinations. Clue cells also showed a higltipity of
86% and 92.4% in the studies by Simoes et al. il] Amsel et al. respectively. Thus, it is considess the most
valuable criterion in diagnosis of BV [42].

Simbar et al. [22] demonstrated the prevalence oatgray-white homogenous discharge to be 100% agntbe
subjects in both metronidazole and oregano gro8psilarly, our results displayed the mean prevateat gray-
white homogenous discharge to be 95% among thg satients.

Another Amsel’s criteria; i.e., Whiff test, was oefed with a sensitivity of 33.9% and a specifiaitfy86.9% [43].
Finally, vaginal discharge pH was described to o laigh sensitivity (97%), but a low specificit®§%) [1].

In the present study, 75% of the patients showetdtipe results in Whiff test and nearly 85% of tetients in both
groups had pH >4.5. Dolatian et al. reported tH&b&nd 74% prevalence of pH > 4.5 in vaginal disgphaf the
subject in mycosin group and metronidazole groegpectively [21].

In conclusion, practitioners can use herbal altéras, such as garlic and thyme, which have siméfffiects to
metronidazole on BV. Antibiotics have high probabpibf BV recurrence because of drug-resistancbgans and
numerous side effects. Thus, garlic and thyme eaoffered as an appropriate alternative for treatro€BV.
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