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Abstract

Bacterial vaginosis (BV) is the communal cause of foul-smelling vaginal secretions among females
at sexual age. BV is called vaginosis and not vaginitis because it is associated with alteration in
normal vaginal flora rather than due to specific infection. In particular, Staphylococcus spp. has been
well-known as one of the causative agent of BV. Staphylococcal-related infections is supposed to
part of causes in unreceptive pregnancy outcomes and female sterility. This study aimed to
investigate some of enterotoxin profile among Staphylococcus aureus isolated from women with BV.
All isolates inoculated on mannitol salt, blood and UTI chromogenic agar for primary screening of
Staphylococcus aureus and then confirmed by amplification of species specific 16S rDNA gene. Sets
of enterotoxins were investigated using specific primer pairs. Twenty five (29.09%) isolates were
used in this study and recovered from 86 high vaginal swap during a period of 3 months. PCR results
showed that (48%, 28%, 40%, 36% and 12%) of isolates have sea gene, seb gene, sec gene, sed
gene and see gene respectively. The results revealed no difference in sensitivity could be found for
the Staphylococcus aureus detection between culture and PCR and enterotoxins existence is varied.
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can induce high fever, lethal shock and immune status
upregulation (Tseng et al. 2004). This study was aimed
to investigate of enterotoxin profile among S. aureus
isolated from women with bacterial vaginosis via PCR
technique.

INTRODUCTION

The balances between vaginal bacterial flora is very
important for health vagina and once unsettled will leads
to Bacterial vaginosis (BV). Equilibrium of lactobacilli
and pathogenic bacteria is imperative and thus when the
two counterparts disequilibria will result BV. The
sequelae of BV ranged from late miscarriage, preterm
labor, rupture of the membranes, tubal factor infertility
and endometritis (Ghiasi et al. 2014). Lactobacilli afford
a continual acid pH rate and uphold the suitable
hydrogen peroxide amounts in the genital. Upon BV
occurrence, the lactobacilli communities will reduced
and thus the vaginal pH is troubled (Mastromarino et al.
2013). Bacterial vaginosis may be unimicrobial of

MATERIALS AND METHODS

Isolates

Eighty six high vaginal swap [from women with
vaginosis and with age between (25-40) year] were
collected in this study. Twenty fife S. aureus isolates
were recovered from these sample during a period of 3
months. All isolates inoculated on manitol salt agar,
blood agar for primary screening of Staphylococcus spp.

polymicrobial with rate of incidence ranged from 20-
60%. Staphylococcus spp. can be implicated as
prominent pathogenic causative agent of BV with aid of
cocktail of virulence factors including enterotoxins
(Allsworth et al. 2007, Becker et al. 2003, Butt 2001,
Koumans et al. 2007, Veeh et al. 2003). Staphylococcal
enterotoxins (SEs) belong to a large family of
staphylococcal pyrogenic exotoxins which cause toxic
shock-like syndromes. It is includes SEA, SEB, SEC,
SED and SEE. They are also act as superantigen and

and then confirmed by chromogenic agar & PCR using
specific primer for 16S rDNA gene of Staphylococcus
spp.

Genomic DNA Extraction

All isolates were inoculated to Lauria Bretani broth
(LB broth) as a first step of genomic DNA extraction.
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Table 1. Primer Pair Sequences and Amplicon Size
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Primer Primer sequence (5-3) Amplicon (bp) Reference
Stap 16SF CCTATAAGACTGGGATAACTTCGGG 791 This study
Stap 16SR CTTTGAGTTTCAACCTTGCGGTCG
SA-Sea-F GGTTATCAATGTGCGGGTGG 102
SA-Sea-R CGGCACTTTTTTCTCTTCGG
SA-Seb-F GTATGGTGGTGTAACTGAGC 164
SA-Seb-R CCAAATAGTGACGAGTTAGG
SA-Sec-F AGATGAAGTAGTTGATGTGTATGG
SA-SecR CACACTTTTAGAATCAACCG 451 (Mehrotra et al. 2000)
SA-Sed-F -CCAATAATAGGAGAAAATAAAAG- 278
SA-Sed-R ATTGGTATTTTTTTTCGTTC
SA-See-F AGGTTTTTTCACAGGTCATCC 209
SA-See-R CTTTTTTTTCTTCGGTCAATC

Table 2. Thermocycler Conditions
Gene -I'_I:emp (°C) Ini. Dent. Denat. Anneal. Ext. Final Ext. Reference
ime (sec.)
Temp (°C) 95 95 56 72 72
Staph16S rDNA Time (sec.) 120 30 30 70 300 This study
Cycle# 1 30 1
Temp (°C) 95 95 58.3 72 72
Sea Time (sec.) 120 30 30 20 300 This study
Cycle# 1 29 1
Temp (°C) 95 95 56.2 72 72
Seb Time (sec.) 120 30 30 20 300 This study
Cycle# 1 30 1
Temp (°C) 95 94 57 72 72
Sec Time (sec.) 300 120 120 60 420
Cycle# 1 35 1
Temp (°C) 95 94 57 72 72
Sed Time (sec.) 300 120 120 60 420 (Mehrotra et al. 2000)
Cycle# 1 35 1
Temp (°C) 95 94 57 72 72
See Time (sec.) 300 120 120 60 420
Cycle# 1 35 1

After 18 hrs. at 37 °C centrifugation at 14000 rpm for 5
min were done to harvest the bacterial cells.
Supernatant were disposed and decontaminated by
alcohol and the pellet of bacterial cells were
resuspended in phosphate buffer saline for washing,
centrifugation and this step can be repeated three times.
The rest of steps were performed according to the
manufacturer company (Favorgen/Tiwan) (Oyediran et
al. 2017).

Primer Pair Preparation

The primer pairs for 16S rDNA, sea, seb, sec, sed
and see were purchased from Realgene
(Realgene/China). Stock primer of 100pmole/ul were
prepared and then working primer of 10pmole/ul used
directly in PCR. The reaction mix of 25ul were prepared
using 12.5y of master mix (New England Biolabs/UK),
2ul of forward working primer, 2ul of reverse working
primer, 4yl of DNA and 4.5yl of nuclease free water
(New England Biolabs/UK). The sequence of primer
pair, amplicon size were mentioned in Table 1.

PCR Conditions

The PCR tubes with complete mix were place in
thermocycler (Techno/UK) and optimization were
performed in this study to get the best conditions. The
conditions for each primer were mentioned in Table 2.

1Biosafety and Hazard Material Disposing
Biosafety aspects followed during the work include
disposing of all swabs, petri dishes and all contaminated
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supplies by autoclaving and then incineration. All
benches cleaned with alcohol before and after the work.
Simply safe stain were used instead of ethidium
bromide.

RESULTS AND DISCUSSION

The results of Staphylococcus spp. isolation reveal
no difference between results of identification by
culturing on [manitol salt agar (yellow colony), blood
agar (colony with B hemolysis) and UTI chromogenic
agar (white colony)]; gram stain (Gram positive cocci in
grape-like clusters) and results of amplification of 16S
rDNA of Staphylococcus spp. (in which all twenty fife
isolates give +ve result for this gene) (Fig. 1 and 2).

S. aureus has been stated to settle the vagina in 4-
22% of pregnant female (Creech et al., 2010) Presence
of S. aureus in the pregnant woman’s vagina may
subsidize to the development of various life-threatening
infections (Reichman and Sobel 2009, Tang et al. 2010).
From our results we found the percentage of S. aureus
was (29.06%) (Table 3) also we found no difference in
sensitivity could be found for the detection of
Staphylococcus aureus between culture and PCR and
this agree with Karmakar et al. (2016). Our results were
also agreed with Ghiasi et al. (2014) who found that the
S.aureus is the furthermost predominant vaginal patho-
bacteria followed by E. coli.
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Fig. 2. 1.5% agarose in TBE of PCR products (791 bp) after amplification of 16S rDNA gene of Staphylococcus spp. M
lane represent 100 bp DNA Marker while the rest lanes represents positive samples for gene

Table 3. Percentage (%) of S. aureus isolates

Pure isolates of S. aureus Mix or other species Isolates
No. % No. %
86 25 29.06 61 70.94

No. of sample

Fig. 3. 1.5% agarose in TBE of PCR products (102 bp) after amplification of sea gene of Staphylococcus spp. M lane
represent 100 bp DNA Marker while the rest lanes represents some of positive samples for this gene
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Fig. 4. 1.5% agarose in TBE of PCR products (164 bp) after amplification of seb gene of Staphylococcus spp. M lane
represent 100 bp DNA Marker, the ( 3-6-8) represents some of negative samples for this gene. while the rest lanes represents
some of positive samples for this gene

Fig. 5. 1.5% agarose in TBE of PCR products (451 bp) after amplification of sec gene of Staphylococcus spp. M lane
represent 100 bp DNA Marker while the rest lanes represents some of positive samples for this gene

Fig. 6. 1.5% agarose in TBE of PCR products (278bp) after amplification of sed gene of Staphylococcus spp. M lane
represent 100 bp DNA Marker while the rest lanes represents some of positive samples for this gene

Fig. 7. 1.5% agarose in TBE of PCR products (209 bp) after amplification of see gene of staphylococcus. M lane represent
100 bp DNA Marker while the (1-4-6) represents some of positive samples for this gene. while the rest lanes represents
some of negative samples for this gene
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Table 4. Sample Table (one column) to put into column
Enterotoxin type No. of + ve isolates (%)

Sea 12 (48)
Seb 7 (28)
Sec 10 (40)
Sed 9 (36)
See 3 (12)

Several methods have been used for detection and
typing of the S.aureus Enterotoxin genes. It is potential
to identify gene produces immunologically using a range
of enzyme-linked immune-sorbent assays and radio-
immunoassays (Omoe et al. 2002, Olowa and Olowa
2015) but these methods have some disadvantages. For
example, misidentification by immunologic methods
could easily occur because toxigenic S. aureus have low
levels of expelled toxin(s) or cross-reactive antigens.
Also ELISA kits are commercially available but time-
consuming and expensive, in addition to limitations in
antigen detection and cross-reactions with other types of
enterotoxins. Other methods for gene identification,
such as DNA hybridization, have been used to analyze
strains for the presence of staphylococcal toxin genes.
PCR has an benefit over DNA hybridization in that the
sensitivity is adequate to let finding of microbial DNA
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directly in pathological specimens (Chen et al. 2004,
Kwon et al. 2004). Many researches have exposed the
really high capability of PCR for exactly detecting
bacteria and genes of interest. Numerous authors have
previously publicized the practicability of the PCR
methodology for the documentation of S. aureus strains
(Letertre et al. 2003). Different studies have also
presented the validity of PCR to the recognition of
staphylococcal enterotoxin genes.

Current present study stated that, the sea and sec
gene conquered over the other gene. Comparable
results have been stated in Jordan (Randa et al. 2006),
Germany (Becker et al. 2003) and Canada (Mehrotra et
al. 2000) amongst isolates of human origin.
Nevertheless, other detectives have described that the
sec gene is the furthermost among bovine S. aureus
strains in Europe and the USA (Larsen et al. 2002,
Sharma et al. 2000, Valle et al. 1990). Also we found that
there was some isolates have more than one of these
gene. So we conclude that it was highly virulent strains
like strain which have seb gene made it Methicillin
resistance because there was a significant correlation
between presence of seb gene and Methicillin
resistance (Imani Fouladi et al. 2011).
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