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Abstract

Vaginitis is defined as a spectrum of conditions that cause vaginal and sometimes vulvar symptoms, such as itching, burning, irritation, odor, and vaginal discharges. This
study aims to identify and isolate the most prevalent causal agents associated with vaginitis at Gezira area — Sudan, evaluating the antimicrobial activity of the commonly
used herbs like Commiphora myrrha, Solenostemma argel, Azadirachta indica, Salvia officinalis and Eucalyptus camaldulensis against the isolated causal agents and
comparing the herbal effects at different concentrations with a known commercial vaginal washer. 50 subjects of high vaginal swabs were collected, to identify and isolate
the target organisms during the period from January to May 2015, and then aseptically cultured on sterile and appropriate media. A total number of 31 bacterial isolates
were represented by 4 different species of bacteria; 17 (34%) Staphylococcus aureus, 7 (14%) E. coli, 6(12%) Streptococcus pyogenes and only 1(2%) Pseudomonas
aeruginosa whereas 14 (28%) yeast isolates were represented by Candida albicans. 11 aqueous extracts were prepared from each of the five herbs with concentrations
of 5%, 15%, 25%, 35%, and 45%. The aqueous extracts of C. myrrha, E. camaldulensis and A. indica respectively achieved the highest means of inhibition zones (12.1,
11.5 and 10.4 mm) when compared to the others and showing non-significant differences when compared to each other (p value 0.08, 0.2 and 0.7). The combination of (S.
argel, A. indica, and E. camaldulensis) showed relatively strong antimicrobial activity with inhibition zone range between (18.5-24 mm) in its different concentrations (25%,
35%, and 45%) when comparing the effect of this extract (mean=15.2) with the impact of the commercial washer (mean=9.9), it was found that the herbal extract has top

influence, although, the difference was statistically non-significant (p value + 0.07).
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Introduction

The vagina has a squamous epithelium and is susceptible to bacterial
vaginosis, trichomoniasis, and candidiasis. Vaginitis is defined as a
spectrum of conditions that cause vaginal and sometimes vulvar symptoms,
such as itching, burning, irritation, odor, and vaginal discharge. Vulvovaginal
complaints are one of the most common reasons for women to seek medical
advice. The most common infectious causes of vaginitis are bacterial
vaginosis, vulvovaginal candidiasis, and trichomoniasis. Physicians
traditionally diagnose vaginitis using the combination of symptoms, physical
examination, and pH of vaginal fluid, microscopy, and the whiff test [1].
Among the causes of vaginal discharge, Bacterial Vaginosis (BV) is the
commonest in most communities, with variation in the prevalence from one
place to another and according to the method used and the group of patients
studied. Evidence is available that, the disease is associated with preterm
labor, premature rupture of the membranes, post-induced abortion pelvic
inflammatory disease, post-hysterectomy vaginal cuff cellulitis, and plasma
cell endometritis. Moreover, in pregnant women, bacterial vaginosis may
be associated with amniotic fluid infection and post-partum endometritis
[2]. In Sudan, the disease was first reported in 2000 by Kafi et al. who
found bacterial vaginosis to be the commonest cause of vaginal discharge
(17.2%) in a suburban Sudanese community [3].

Bacterial vaginosis is the most prevalent cause of vaginal discharge
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or malodor, occurring in up to 30 percent of women [4]. It occurs when
the normal Lactobacillus species in the vagina are replaced with anaerobic
bacteria, resulting in reduced levels of hydrogen peroxide and organic acids
usually present in the vagina. The underlying cause of bacterial vaginosis
is not fully understood. More than 50 percent of women with bacterial
vaginosis are asymptomatic. The fishy odor caused by the production of
amines from anaerobic bacteria found in many of these patients is predictive
of bacterial vaginosis [5]. When vaginal alkalinity increases after sexual
intercourse (with the presence of semen) and during menses (with the
presence of blood), the odor becomes more prevalent. Vaginal discharge
is more common but with a less specific symptom. Bacterial vaginosis is
not associated with vaginal mucosal inflammation and rarely causes vulvar
itch [6].

Trichomonas vaginalis infection is one of the major health problems
in the world and one of the most commonly transmitted infections in
many regions including developed countries such as the United States
[7]. Prevalence estimates vary between populations studied falling in the
range from 0.4 to 27.4% in women and 0.0 to 5.6% in men [8]. The annual
worldwide incidence of trichomoniasis is more than 250 million cases [9].
In Sudan, trichomoniasis was reported among women by Omer [10] and
more recently by Salih [11]. But the actual burden of the disease in Sudan
remains unknown and no information on risk factors for T. vaginalis infection
in women is available.

Vulvovaginal candidiasis (VVC) is a very common condition that
affects up to 75% of women at least once in their lifetime [12]. Risk factors
for VVC include sexual activity, recent antibiotic use, pregnancy and
immunosuppression from such conditions as poorly controlled HIV infection
or diabetes [13]. It is most often caused by Candida albicans [14].

Treatment depends on the type of vaginitis by using antibiotics but
recently antibiotic resistance microorganisms has become a major clinical
and public health problem within the lifetime of most people living today



Ali MA, et al.

J Pharmacogn Nat Prod, Volume 6:1, 2020

that confronted by increasing amounts of antibiotics over the past 60 years,
bacteria have responded to the deluge with the propagation of progeny no
longer susceptible to them. While it is clear that antibiotics are pivotal in
the selection of bacterial resistance, the spread of resistance genes and
resistant bacteria also contributes to the problem [15].

Therefore, using medicinal herbs can sometimes be better than
using antibiotics or medical drugs, due to some reasons in addition to the
antibiotic resistance e.g.; In Sudan nowadays, the rising cost of prescription
drugs has led the people to look for alternatives. While medicinal herbs may
not be as strong or as fast-acting as conventional medicine. Much herbal
medication has fewer side effects than conventional medicine. Medicinal
herbs can be used in a variety of ways, depending on the kind of herb that
to be used. Some herbs can be mixed with food. Some can be made as a
tea and there are some of them available in capsule or tablet form, also
most prescriptive drugs are designed for one specific health problem. By
contrast, much herbal medicine act on several parts of the body at once,
therefore this research aims to study the effect of different herbs with
different concentrations on the causal agents of vaginal infections.

The objectives of this study were to identify and isolate the most
prevalent causal agents associated with vaginitis at Wad Medani hospital,
evaluate the antimicrobial activity of five plant extracts against the isolated
causal agents and compare the herbal effects at different concentrations
with a known commercial vaginal washer.

Material and Methods
Sampling methodology

Microorganisms collection: 50 subjects of high vaginal swabs (HVS)
was collected and investigated at the Medical Laboratory, University of
Gezira to identify and isolate the target organisms, during the period from
January to May 2015. Ethical clearance was done by the Ethical Commitee
of the Faculty of Science, University of Gezira in 2016.

Herbs collection: The plants of Commiphora myrrha, Solenostemma
argel, Azadirachta indica, Salvia officinalis, and Eucalyptus camaldulensis
was selected for this study. They were obtained from Wad Medani local
market during May 2015. The herbs were approved by the Department of
Botany and Microbiology, Faculty of Science, The University of Gezira,
Sudan.

The completely dried leaves of the plant material were powdered and
allowed for overnight extraction by distilled water, with a concentration of
(5%, 15%, 25%, 35%, and 45%). Both negative controls with a concentration
of 0% (distilled water) and positive control (common vaginal wash) with
concentration 100% were used.

Culture media

Nutrient agar: This was a general-purpose cultured medium for
bacteria. It was obtained in a dehydrated form. The constituent of the
medium was a beef extract, yeast extract, peptone, sodium chloride,
and agar. It was prepared according to the manufactures instruction by
suspending 28 g in one liter distilled water. The medium was allowed to boil
until it has completely dissolved. The pH of the medium was adjusted to pH
7.4 £+ 0.2 and then the medium was sterilized in an autoclave at 121°C (115
b\in2) for 15 min [16].

Sabouraud Dextrose Agar (SDA): This was a suitable culture medium
for cultivation and differentiation of fungi. It was obtained in a dehydrated
form. The constituents of the medium were peptone, dextrose, and agar.
It was prepared according to the manufactures instruction by suspending
65 g in one liter distilled water. The medium was allowed to boil until it has
completely dissolved. The pH of the medium was adjusted to pH 5.6 and
then the medium was sterilized in an autoclave at 121°C (115 b\in’) for 15
min. Then 0.1 g chloramphenicol was added to one liter of the medium after
autoclaving to inhibit bacterial growth [16].
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Effect of herbal extract on micro-organisms growth

The disc diffusion (Inhibition zone) method: This method was used,
using Nutrient Agar (NA) for bacteria and Sabouraud dextrose agar for
C. albicans. In this method different herbal aqueous suspensions of the
herb powder (50 g/500 ml) was used to prepare different concentrations
(5%, 15%, 25%, 35%, and 45% extract) and incubated overnight at room
temperature, then the media were prepared, sterilized and distributed
into sterile Petri-dishes and was left to solidify at room temperature for 24
hours. After that by using sterile cotton swabs each organism (S. aureus, S.
pyogenes, E. coli, P. aeruginosa and C. albicans) was inoculated in 6 Petri-
dishes by full streaking, then a sterile glass fiber discs (size 6 mm) were
saturated with the extract of (C. myrrha, S. argel, A. indica, S. officinalis,
E. camaldulensis and their combinations) allowed to dry and transferred
on the surface of the solidified medium in each plate. The plates were then
incubated at room temperature for 24 hours and the inhibition zones were
measured by mm and the susceptibility is determined.

Two replicates were made for each solution. After the isolation
of microorganisms, herbal solutions were prepared and tested their
antimicrobial activities on these microorganisms. After that, the susceptibility
of microorganisms and the effectivity of different concentrations of extracts
were reported.

Combinations that consist of two or three herbs mixed by equal
volumes according to concentration were also tested for their antimicrobial
activities, they were 6 combinations of (S. argel and A. indica), (S. argel and
E. camaldulensis), (S. argel, A. indica, and E. camaldulensis), (S. officinalis
and A. indica), (S. Officinalis and E. camaldulensis) and (S. Officinalis, A.
indica and E. camaldulensis).

Atthe end of the study, a common vaginal washer was used as a positive
control and the results were compared with the effective concentrations of
each herbal solution.

Statistical analysis

Anova two factors without replication were used for data analysis, and
the comparison between aqueous effects was done by T-test and F-test
using M STAT-C.

Results and Discussion

Description of the samples

In the present study, 50 random subjects of High Vaginal Swab (HVS)
were used, the appearance of microorganisms was as followed; 32% S.
aureus, 28% C. albicans, 14% E. coli, 12% S. pyogenes and only 2% P.
aeruginosa. Also, some objects were containing mixed organisms of 10%
S. aureus with C. albicans and 2% S. aureus with S. pyogenes (Table 1 and
Figure 1). The minimum age of the subjects was 13 years old whereas the
maximum age was 90 years old but the range of age between (16-45)years
old was the common range, frequency and percentage of age were showed
in (Table 2 and Figure 2).

Antimicrobial activities of herbs aqueous extract on
microorganisms

After the isolation of microorganisms, herbal solutions were prepared

Table 1. Frequency and percentage of the detected microorganisms.

Variable Subject Frequency  Percentage

S. aureus 16 32

C. albicans 14 28

E. coli 7 14

Microorganisms S. pyogenes 6 12
P. aeruginosa 1 2

S. aureus+C. albicans 5 10

S. aureus+S. pyogenes 1 2

Total 6 50 100
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Figure 1. Plot of Frequency of microorganisms detected.

Table 2. Frequency and percentage according to the age class of the subjects.

Variable Subject Frequency Percentage
10-15 1 2
16-30 18 36
31-45 23 46
Age classes 46 - 60 7 14
61-75 0 0
76-90 1 2
Total 50 100
25
5 15
=10
0 N _—
0_15 16-30 31-45 46 - 60 61-75 76-90

Age class

Figure 2. Frequency according to the age class of the subjects.

and tested their antimicrobial activities on these microorganisms. After
that, the susceptibility of microorganisms and the effectivity of different
concentrations of extracts were reported.

At the end of the study, a common vaginal wash was used as a positive
control and the results were compared with the effective concentrations of
each herbal solution.

Antimicrobial activities of extracts on S. Aureus

In Table 3 and Figure 3, there are stated results of testing the
antimicrobial activity of Commiphora myrrha, Solenostemma argel,
Azadirachta indica, Salvia officinalis, Eucalyptus camaldulensis, and their
combinations.

The combinations were consisting of two or three herbs mixed to gather
by equal volumes according to concentration, they were 6 combinations of
(S. argel and A. indica), (S. argel and E. camaldulensis), (S. argel, A. indica,
and E. camaldulensis), (S. officinalis and A. indica), (S. officinalis and E.
camaldulensis) and (S. officinalis, A. indica and E. camaldulensis).

The combination of (S. argel, A. indica, and E. camaldulensis)
showed relatively strong antimicrobial activity with inhibition zone range
between (18.5 — 24 mm) in its different concentrations (25%, 35%, and
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45%). All the other extracts in concentration 45% except S. argel showed
some antimicrobial activity as well with inhibition zone range (10 - 13.5
mm). Whereas S. argel, S. officinalis and E. camaldulensis with low
concentrations of 25% and 35%. These three herbs did not show any
significant antimicrobial activity.

Antimicrobial activities of extracts on C. albicans

C.albicans was the only one yeast used in the present study, Table 4
and Figure 4 were showed results of antimicrobial activity of Commiphora
myrrha, Solenostemma argel, Azadirachta indica, Salvia officinalis,
Eucalyptus camaldulensis, and their combinations.

C.albicans was highly sensitive to the combination of (S. argel, A. indica,
and E. camaldulensis) in the concentration of 45% with inhibition zone 17.50
mm, also it was recorded a moderate sensitivity to the combination of (S.
argel and A. indica) in the concentration of 45% with an inhibition zone of
13.50 mm. Whereas it was have the same less sensitivity to the C. Myrrha in
concentration of 45% with zone of 12.00 mm and combinations of (S. argel,
A. indica, and E. camaldulensis) in concentration 35% with inhibition zone
of 12.00, (S. officinalis and A. indica) in concentration of 45% with inhibition
zone of 11.50 mm and combination of (S. argel and E. camaldulensis) in
concentrations of 25%, 35% and 45% with inhibition zones 11.50, 12.00
and 11.50 mm.

S. argel, S. officinalis, E. camaldulensis, A. indica and combination of (S.
officinalis, A. indica and E. camaldulensis) were showed few or no effects.

Antimicrobial activities of extracts on E. coli

In Table 7, E. coli was showed low susceptibility to the herbal extracts
in general, the aqueous of A. indica in concentration of 45% was made the
largest inhibition zone 11.00 mm, the combinations of (S. argel, A. indica,
and E. camaldulensis) and (S. officinalis, A. indica and E. camaldulensis)
and the aqueous of C. Myrrha in concentration of 45% were achieved
inhibition zones about 10.50 and 10.00 mm.

Table 3. Ranking of concentration and separation for herbs (S. aureus).

0 025 035 045 Means
C. myrrha 6 6 9 12 8.25 cde
S. argel 6 6.5 6.5 8.5 6.87 G
S. officinalis 6 6 7.5 10 737  efg
E. camaldulensis 6 6 7.5 9.5 725 Fg
A. indica 6 6 8 135 837  bed
S. argel+E. camald 6 8 12 u 925 B
S. officin+A. indica 6 6 8.5 105 757  defg
S. argel+A. indica 6 6 9.5 u 8.12  def
S. officin+E. camald 6 75 105 125 912 he
S. argel+E. camald+A. indica 6 185 22 24 1762 A
S. officin+E. camald. +A. indica 6 9 10 15 912 be
Means 6 7.77 10.09 1218
d ¢ b a
25
mox B
m25% E
35%

Herbs extraction

Figure 3. Antimicrobial activities of extracts on S. Aureus.
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The inhibition zone of 9.00 mm was recorded by S. argel and
combinations of (S. argel and A. indica) and (S. argel and E. camaldulensis)
in the concentration of 45%, also by a combination of (S. argel, A. indica,
and E. camaldulensis) in the concentration of 35%.

Table 4. The effective concentration of herbs and the mean separation for herbs.

Source Dz 5;3‘::““ ssquugrgfs sl\:ﬁ:?e F value Prob.
Herbs 10 703.864 70.386  18.058 0
Concentration 3 480.034 160.011 41052 O
Herbs. Conc. 30 277.591 9.253 2.374 0.0044
Error 44 1715 3.898

Total 87 1632.989

Analysis of variance:
Prob.: Probability: p value 0.05 significant < p value>0.05 non-significant
Coefficient of variation 21.91%

g 14
2
5 12 ;
5 10
= 1
msw - 8 |
m 35%
2 1 | | |
45% |
b & &
& & @ S S’ A
A A [ v
& 57 @" & ; 3 * o *
¥ o° 6“3 N A & 'a‘ "F <?<;\
& o ? e o7 x‘o L%
“ £ X

Herbs extraction

Figure 4. Antimicrobial activities of extracts on C. Albicans.

Table 5. Ranking of concentration and separation for herbs (C. Albicans).

0 0.25 0.35 0.45 Means
C. myrrha 6 7 7 12 8 c
S. argel 6 6 6.5 8 6.62 ef
S. officinalis 6 6 6 7 6.25 F
E. camaldulensis 6 6 6.5 10 712 de
A. Indica 6 6 6 10 7 ef
S. argel+E. camald. 6 1.5 12 15 10.25 B
S. officin.+A. indica 6 6.5 9 15 8.25 C
S. argel+A. indica 6 8.5 10.5 13.5 9.62 B
S. officin.+E. camald. 6 6 8 u 7.75 cd
$. qrgeI+E. camald.+A. 6 11 12 175 1162 A
indica
S. op‘:cm.+E. camald. 8 8 8 75 6.37 of
+A. indica
Means 6 731 813 10.86
d c b a

12

10
no% 2: )
ws% =
135% 2

45% 0
&v‘ & & F & E
L.\.-\\ ‘) ) é{& :}.0\, ?' &:\,. 6@ b& {:‘% gé\x _:wa
a0 A " o & % &
S ) e
L% g,n

Herbs extraction

Figure 5. Antimicrobial activities of extracts on E. coli.
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Table 6. Effective concentration of herbs and the mean separation for herbs.

Source Dfe; E;%(:)smof ssc|qu2rzfs sl\gz:pe F value Prob.
Herbs 10 242.068 24207 12755 0
Concentration 3 278.489 92.83 48.916 0
Herbs. Conc. 30 136.386 4.546 2.395 0.0041
Error 44 83.5 1.898

Total 87 740.443

Analysis of variance:
Prob.: Probability: p value 0.05 significant p value>0.05 non-significant
Coefficient of variation 17.05%

inhibitionzones
&

= il |
B 25%
m35%
2l ol ol
e:\ & & 2 3\*‘ \\ & & &
L_o\“‘ 57’ ) .0«&‘\ ‘_;.»\-"\\'b ‘,_.‘9 \%x OQ ?\%f" ; s\x\b-' 1;6\(3 -S\x
= & o o & & o
N % o o
Herbs extraction
Figure 6. Antimicrobial activities of extracts on S. Pyogenes.
Table 7. Ranking of concentration and separation for herbs (E. coli).
0 0.25 035 0.45 Means
C. myrrha 6 7.5 8.5 10 8 ab
S. argel 6 6 8 9 7.25  cdef
S. officinalis 6 6 6 65 612 h
E. camaldulensis 6 6 7 8 6.75  efgh
A. indica 6 7 7 u 7.75 abc
S. argel+E. camald 6 8 7.5 9 7.62 abed
S. officin+A. indica 6 6 6 8 6.5 gh
S. argel+A indica 6 6 7 9 7 defg
S. officin+E. camald 6 6 6.5 8 6.62  fgh
S. argel+E camald+A. Indica 6 7.5 9 105 825 a
S. officin+E. camald+A. indica 6 6 105 7.37 bcde
Means 6 6.54 727 9.04
d c b a

16

12
10
B
6

mI5% - g4 | | | ] ]
23
m 35% 5 | | | | ;
45% i
&
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Yo,
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Figure 7. Antimicrobial activities of extracts on P. Aeruginosa.

The aqueous extract of S. officinalis does not affect E. coli, also E.
camaldulensis, the combinations of (S. officinalis and A. indica) and (S.
officinalis and E. camaldulensis) had non-significant effects.

Antimicrobial activities of extracts on S. Pyogenes

Table 9 showed that 24.50 mm is the largest inhibition zone, was
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achieved by 45% concentration of combination between (S. argel and E.
camaldulensis), 20.00 mm inhibition zone achieved by E. camaldulensis
and combination of (S. argel and A. indica).

There was a non-significant different between zones 18.00 and 18.50
mm of the two concentrations of combination (S. argel, E. camaldulensis,
and A. indica) 34% and 35%. Also, the concentration of 35% of E.
camaldulensis and combination of (S. argel and E. camaldulensis) were
having the same inhibition zone of about 16.50 mm, 15.00 mm inhibition
zone was achieved by S. argel in concentration 45%.

A combination of (S. argel and A. indica) with concentration of 35% and
the extract of E. camaldulensis in concentration of 25% have inhibition zone
about 14.50 mm, whereas a non-significant different were noted between
extracts of C. Myrrha 45%, S. argel 35%, the combinations of (S. argel and
E. camaldulensis) 25%, (S. argel, E. camaldulensis, and A. indica) 25% and
(S. officinalis, E. camaldulensis, and A. indica) 35% and 45% with inhibition
zones about 13.00 and 14.00 mm.

12.00 mm inhibition zone was in the concentration of 45% in the
combination of (S. officinalis and A. indica), and 10.50 mm inhibition
zone was found in A. indica 45% and combination of (S. officinalis and
E. camaldulensis) 35% and a few or no effect was recorded with S.
officinalis extract even in concentration of 45% and other extracts in low
concentrations of 25%.

Antimicrobial activities of extracts on P. Aeruginosa

In Table 11 the extract of C. myrrha showed a higher antimicrobial effect
by inhibition zones of 13.50 mm in the concentration of 45% and 8.50 mm
in the concentrations of 35% and 45%. The combination of (S. officinalis, E.
camaldulensis, and A. indica) in a concentration of 45% 12.00 mm inhibition
zone was found, with no effect in concentrations of 35% and 25%.

The aqueous extracts of A. indica and E. camaldulensis in concentration
45% provide an inhibition zone of about 10.00 mm without effect on the
other concentrations of 35% and 25%.

Table 8. The effective concentration of herbs and the mean separation for herbs.

Degrees of Sum of Mean

Source freedom squares square Fvalue Prob.

Herbs 10 35.818 3.582 2.541 0.0163
Concentration 3 116.045 38.682 27451 0
Herbs. Conc. 30 32.455 1.082 0.767

Error 44 62 1.409

Total 87

Analysis of variance:
Prob.: Probability: p value 0.05 significant < p value>0.05 non-significant
Coefficient of variation 16.48%

Table 9. Ranking of concentration and separation for herbs (S. pyogenes).

0 025 035 045 Means

C. myrrha 6 7 9.5 13 8.87 f
S. argel 6 10 13.5 15 1112 d
S. officinalis 6 6 8 9.5 7.37 g
E. camaldulensis 6 145 165 20 14.25 b
A. indica 6 6 65 105 7.25 g
S. argel+E. camald. 6 14 165 245 15.25 a
S. officin+A. indica 6 8 8.5 12 8.62 f
S. argel+A. indica 6 8 145 20 1212 c
S. officin+E. camald. 6 9 105 105 9 f
S. argel+E. camald+A. indica 6 14 18 185 1412 b
S. officin+E. camald 6 7.5 13 14 1012 e
+A. indica

Means 6 9.45 1227 1522
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Table 10. Effective concentration of herbs and the mean separation for herbs.

Degrees of um of Mean
Source frﬁe dom ssquares square F value Prob.
Herbs 10 648.364 64.836 25134 0
Concentration 3 1025.307 341769 132491 0
Herbs. Conc. 30 339.818 11.327 4391 0
Error 44 1135 2.58
Total 87 2126.989

Analysis of variance:
Prob.: Probability: p value 0.05 significant < p value>0.05 non-significant
Coefficient of variation 14.96%

Table 11. Ranking of concentration and separation for herbs (P. aeruginosa).

0 025 035 045 Means
C. myrrha 6 85 85 135 912 a
S. argel 6 6 7 8 6.75 bcde
S. officinalis 6 6 6 7 6.25 de
E. camaldulensis 6 6 6 10 7 bed
A. Indica 6 6 7 10 7.25 be
S. argel+E. camald 6 6 6 6 e
S. officin+A. indica 6 6 6 6 6 e
S. argel+A. indica 6 6 6 6.75 bcde
S. officin.+E. camald 6 6 75 9 7.12 bc
S. argel+E. camald+A. indica 6 6 6 85  6.62 cde
S. officin+E. camald+A. indica 6 6 6 12 7.5 b
Means 6 622 6.54

c be b

An inhibition zone 9.00 mm was found in the combination of (S.
officinalis and E. camaldulensis) with a concentration 45%, also inhibition
zones of 8.50 mm and 8.00 mm were found in the concentration of 45% with
aqueous extracts of combination (S. argel, E. camaldulensis, and A. indica)
and S. argel. The extracts of (S. argel and E. camaldulensis), (S. officinalis
and A. indica) and S. officinalis have no or very low antimicrobial effect.

Susceptibility of Microorganisms to different extracts

Figure 8 shows the means of susceptibility of microorganisms (S.
aureus, S. pyogenes, C. albicans, E. coli and P. aeruginosa) to different
aqueous extracts, the combination of (S. argel, A. indica, and E.
camaldulensis) was achieved the best effect with all most four organisms
S. aureus, S. pyogenes, C. albicans and E. coli with means of inhibition
zones (17.63), (14.13), (11.63) and (8.25) mm, whereas P. aeruginosa was
all most resistant to all herbal extracts with few exceptions in C. Myrrha,
which have a mean of inhibition zone about (9.13)mm.

Moreover, S. pyogenes was the most sensitive to more than one herbal
extract as shown in Figure 8 with means of inhibition zones (15.25), (14.25),
(12.13), (11.13) and (10.13)mm with aqueous of combinations (S. argel and
E. camaldulensis), E. camaldulensis, (S. argel and A. indica), S. argel and
(S. officinalis, A. indica and E. camaldulensis).

Although there were four extracts have very few or non-significant
effects on the microorganisms like extracts of S. officinalis, A. indica, (S.
officinalis and A. indica), and (S. officinalis and E. camaldulensis).

Effectivity of different concentrations of extracts on mi-
croorganisms

Figure 9 shows the effectivity of different concentrations of herbal
extracts on microorganisms C. albicans, S. aureus, S. pyogenes, E.coli and P,
aeruginosa, the concentration of 45% was show the highest effect with means
of inhibition zones about 15.23, 12.18, 10.86, 9.04 and 9 mm, although these
zones were decreased when the concentrations decrease. The extracts of a
concentration of at least 25% (15% and 5%) did not give results.



Ali MA, et al.

J Pharmacogn Nat Prod, Volume 6:1, 2020

MEANS OF INHIBITION Z0MES

EXTRACTS
(. albicans WS.aureus WS.pyogenes ME coli WP seruginosa

Figure 8. Susceptibility of Microorganisms to different extracts.
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Figure 9. Effectivity of different concentrations on Microorganisms

Table 12. Effective concentration of herbs and the mean separation for herbs.

Degrees of Sum of Mean

Source freedom squares square Fvalue Prob.
Herbs 10 61.091 6.109 2.307 0.027
Concentration 3 127.398 42.466 16.038 0

Herbs. Conc 30 73.727 2.458 0.928
Error 44 116.5 2.648
Total 87 378.716

Analysis of variance:
Praob.: Probability: p value 0.05 significant < p value>0.05 non-significant
Coefficient of variation 23.44%

Table 13. Antimicrobial effect of a common vaginal wash against tested
microorganism.

0.5 1 Mean
C. albicans 8.5 9 8.75
S. aureus 8 8.5 8.25
S. pyogenes 7 12 9.5
E. coli 8 10 9
P. aeruginosa 7.5 10 8.75
Mean 7.8 9.9

Antimicrobial effect of a common vaginal wash against
tested microorganism

In Table 13 a common vaginal wash was used as an antimicrobial
solution in different concentrations 50% and 100%, in the concentration
of 100%, the microorganisms showed different size of inhibition zones as
followed S. pyogenes 12.00 mm, E. coli and P. aeruginosa 10.00 mm, C.
albicans 9.00 mm and S. aureus was 8.5 mm in diameter.
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Discussion

The results obtained in this study revealed that the majority of vaginitis
causal agents appeared to be bacteria in a percentage of 70%, however,
only 30% or less was caused by Candida albicans, this finding was similar
to the global statistic which done by Rein et al. [17] who reported that
bacterial vaginosis is the most common causal of the lower genital tract
disorder among women of reproductive ages. Never the less, the most
common cause of vaginitis in both pregnant and non-pregnant women, and
the most prevalent cause of vaginal discharge and odor. This also supports
the study finding regarding the susceptible ages, with the range of age (16
- 45) years old to be subjected to a higher incidence of microbial growth.
Some similarities also noticed in the presence of microorganisms in this
study and previous studies, the study found that S. aureus, C. albicans,
E. coli, S. pyogenes and rarely P. aeruginosa respectively also found
that microorganisms such as Staphylococcus epidermidis, Streptococcus
spp, Corynebacterium spp, E. coli, peptostreptococci, Bacteroides
melaninogenica, Gardnerella vaginalis, Ureaplasma, Mycoplasma, C.
albicans and some of the obligate and facultative anaerobic bacteria are
associated with BV. In contrast, Hillier [18] said that there is no single
organism whose presence confirms the diagnosis of bacterial vaginosis,
but rather many different bacteria may be present, including Gardnerella
vaginalis, Mobiluncus species, Bacteroides and Prevotella species, and
Mycoplasma species.

Furthermore, Pabich et al. [19] reported that lactobacilli, yeasts and BV-
associated bacteria are a less common component of the vaginal microbiota
in postmenopausal women than in women of reproductive age, while E. coli
is recovered at a higher frequency. This support the study finding which was
note that E. coli was found in samples of subjects who their age between
(50-90) years old.

The study data revealed that strains of Gram-positive bacteria were
more sensitive than Gram-negative ones towards the plant extracts studied.
This data is also supported by previous workers [20]. It has been proposed
that the mechanism of the antimicrobial effects involves the inhibition of
various cellular processes, followed by an increase in plasma membrane
permeability and finally ion leakage from the cells. Amongst the tested
Gram-negative bacteria, E. coli was found to be the most sensitive, while
P. aeruginosa was the most resistant bacteria. In the case of Gram-positive
bacteria, S. pyogenes was the most sensitive, while S. aureus was recorded
less sensitivity. C. albicans was found to be highly sensitive to the action of
a combination of (S. argel, A. indica, and E. camaldulensis). The variation
of the susceptibility of the tested microorganisms could be attributed to their
intrinsic properties that are related to the permeability of their cell surface
to the extracts. Due to the emergence of antibiotic-resistant pathogens in
hospitals and homes, plants are being looked upon as an excellent alternate
to combat the further spread of multidrug-resistant microorganisms.

The study found that the highest effects among the herbal and its
combination were achieved by two herbs S. argel and E. camaldulensis
and their combinations; this result was supported by many global studies.
The previous study done by Abd [21] about antimicrobial activity of S. argel
against eight bacteria: Staphylococcus aureus; Micrococcus; Streptococcus
spp; Bacillus anthracis; E. coli; Klebsiella pneumonia; Pseudomonas
aeruginosa; and Proteus Vulgaris and 14 fungi: Fusarium; Aspergillus
parasiticus; A. flavus; A. niger; A. candidus; A. glaucus; Penicillium;
Chrisosporium; Cr. neoformans; Candida spp; C. albicans; Can. spp 20;
Mucor and Rhodotorula. The most powerful effect was observed in the
case of Streptococcus spp; moderate action against E. coli, B. anthracis;
S. aureus; Klebsiella pneumonia and Proteus Vulgaris. Also, another study
by Akin-Osanaiye et al. [22] found, there was no significant difference
in the antimicrobial activity of the extracts on Gram-negative and Gram-
positive bacteria despite the differences in their cell wall components with
reported the antibacterial activity of E. camaldulensis extracts against
Staphylococcus aureus, while Sherry et al. [23] revealed that topical
applications of eucalyptus oil clear methicillin-resistant Staphylococcus
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aureus infections Lenka and Libor [24] reported that in some cases, the less
concentrated extract was more effective. On the contrary, this study showed
that the effect of different extracts increases as well as its concentrations.

Antimicrobial activity of the herbal extracts were compared to chemical
agent (common vaginal washer), it has been found that extracts of
combination of (S. argel, A. indica, and E. camaldulensis) obtained better
activity than the chemical agent against most of the tested microorganisms
with a slightly lower result in the case of E. coli but this difference was
statistically non-significant. In contrast, Leelapornpisid et al. [25] also found
that when the antimicrobial activity of the plant extracts was compared
to chemical agents, it has been found that extracts of E. cochinchinensis
and S. officinalis revealed good activity equal to azelaic acid and benzoyl
peroxide but lower than clindamycin. Although these findings supported by
Patel et al. [26] when they found that, herbal formulations have reached
widespread acceptability as therapeutic agents for diabetics, arthritics, liver
diseases, cough remedies, memory enhancers, and adaptogens [27].

Conclusion

The present study indicated that aqueous extracts of S. argel and E.
camaldulensis have antimicrobial activity against the tested microorganisms.
The inhibitory effect against the tested organisms was more effective
when using the concentrated extract. From the present work, it could be
recommended that these two herbs extracts can be used as antibacterial
and antifungal agents.

It is important to research the antimicrobial effects of herbs and other
plants in many various forms, like different extracts or essential oils, as a
natural source of antimicrobial compounds. Natural antimicrobial appears to
be the most promising solution for many problems.
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