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Abstract
Background: One of the major deaths causes in the patients with cystic fibrosis (CF) is the impaired lung 
function. Lately,  Burkholderia cepacia  was considered as a significant opportunistic pathogen in such 
patients. Since the late 1970s, due to its increased isolation from CF patients, its ability to spread infections 
in the community of CF patients, its role in disrupting lung function, and its inherent resistance to multiple 
antibiotics. Those various factors are making the Burkholderia cepacia isolation one of the significant tasks 
in cystic fibrosis health-care environment.

Objective: To identify the method and the complete recA nucleotide sequence, and to compare the isolated 
bacteria from CF by medicinal plants and antibiotics.

Material and Methods: Bacterial identification of CF patients was carried out by standard microbiological 
methods and identification was carried out using biochemical tests Vitek2 compact system, and PCR 
identification to confirm the identification and evaluate the antibacterial activity in Mentha leaves and lemon 
peel extracts against pathogenic bacteria.

Results: Biochemical tests and gene expression confirmed that Burkholderia cepacia and Pseudomonas spp 
strains were isolated from 50 sputum samples. These results indicate that Mentha leaves extract is better than 
lemon peel extract, compares with antibiotics reveal the resistance of these bacteria.

Keywords: cystic fibrosis, Mentha, Lemon peel extract, PCR, Vitek2 compact system, antibiotics. 

Introduction

The major mortality and morbidity cause in 
CF patients is the chronic infection related to lower 
respiratory tract. The mutations changing the function 
regarding cystic fibrosis transmembrane conductance 
regulator (CFTR) are impairing the chloride transport 
and resulting in milieu favoring colonization via 
bacteria, especially P.aeruginosa and S.aureus. Lately, 
one of the other microbes,  Burkholderia cepacia  was 
indicated as one of the common colonizers in CF 
patients (1). Various organisms were recognized for 
having a role in CF’s airway infections in the last 10-
15 years. More and more species were indicated as 
dominant pathogens in airway, also, various co-infecting 
organisms are currently recognized (2). In addition, the 
members regarding  Burkholderia cepacia  complex 

(Bcc) were especially related connected to life-
threatening infections of the respiratory tract in the 
patients experiencing chronic granulomatous disease 
(CGD), also they were the major transmissible, virulent, 
and inherently-resistant microbes emerging as pathogens 
of the cystic fibrosis in the most recent decades (3). Due 
to the fact that there is high importance in identifying 
Burkholderia cepacia  in cystic fibrosis patients, then 
the micro-biological diagnoses must be achieved with 
extreme accuracy. Yet, reliable identification as well as 
the isolation of Burkholderia cepacia were difficult and 
complicated (4).

The food industries and consumers are majorly 
focusing on using the natural antibacterial compounds in 
food (5). Citrus is a flowering plant in Rutaceae family, 
it is native to the sub-tropical and tropical Southeast 
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Asia regions. In addition, there is a distinctive fragrance 
related to citrus fruits, somewhat because of the 
limonoids and flavonoids existence in the fruit’s peel. 
Those fruits were excellent flavonoids and vitamin C 
sources. Citrus by-products, if fully utilized, maybe the 
main source of phenolic compounds. In particular, the 
peel is one of the rich sources of natural flavonoids, also 
the phenols’ content in the peel is high compared to that 
of edible part. According to reports, the overall phenol 
content in grapefruit, orange and lemon peels is 15% 
high compared to peeled fruits (6) (7)It is showing that the 
citrus varieties were taken into account, also they have 
a lot of secondary metabolite sources and can produce 
a wide range of biological activities. Furthermore, the 
medicinal plants were utilized throughout the history 
for treating human diseases due to the fact that they are 
containing chemical ingredients with therapeutic value.

Aim of this study.

•	 Study the molecular biology of bacteria.

•	 Study effect of medical plant against bacteria.

•	 Identification and Isolation of bacteria from 
Cystic fibrosis.

•	 Compare the effect between medical plants and 
antibiotics against bacteria. 

Material and Methods

*Patient and samples: -

A total of 50 specimens were collected from all 
admitted patients who were suspected to cystic fibrosis 
to AL- sadder medical city during from october to 
january month. Also, the clinical specimens have been 
split from sputum specimens which are collected from 
patients with different ages.

*Identification and Isolation

The single colonies are isolated from the primary 
positive cultures and after that identified based on 
the criteria stated by (8). The use of certain media 
including macConkey Agar and blood agar identified 
via morphological; biochemical tests, the automated 
VITEK-2 compact system (VITEK2 GN ID Kit) has 
been utilized in the bacterial Diagnosis (Bio Merienx – 
france).

*PCR Product Detection

The amplified products of the PCR are analyzed 
(routinely) via electrophoresis in 2% (wt/vol) agarose 
gels (Life Technologies GIBCO BRL Products) which 
contains 40mM Tris buffer (pH=8) as well as 20mM 
acetate. The molecular size markers_100) bp ladder; 
Life Technologies GIBCO BRL Products) have been 
operated in parallel on all the gels. Resolved products of 
the DNA are stained with EtBr and then viewed under 
the ultraviolet light. 

Preparing the template DNA from the sputum 
samples of the cystic fibrosis patients.

Liquefied sputum (1 ml) (sputolysin-treated) has 
been 10,000 to 10 minutes centrifuged. In a TE buffer of 
0.2 ml, the resulting pellet is reused. Bacterial cells were 
split into liquid nitrogen by snap freezing for 3 minutes 
and heat at 100°C for 1 minute (9). Three more times 
this step was repeated. For ensuring complete bacterial 
cell lysis, the samples have been treated with 150 μg 
lysozyme at a temperature of 37°C during 30 minutes. 
In addition, the DNA has been purified as indicated for 
the bacterial cultures following proteinase K therapy and 
precipitation with isopropanol. 

PCR analysis

PCR analysis has been conducted with a thermal 
cycler of the DNA.

The B. cepacia recA (1040 bp) complex gene was 
amplified with BCR1 and BCR2 primers (Table 1). 
Targeting the locus of 5′ and 3′ ends of recA gene (10). A 
total volume of 50 μl was performed with PCRs. 10mM 
of Tris-HCl (pH 8.30), KCl of 50mM, 200μM each of 
triphosphate deoxynucleoside samples (Amersham-
Pharmacia Biotech, Little Chalfont, UK), 100nM 
each BCR1 (Sigma-Aldrich), 2,5U DNA polymerase 
AmpliTaq (Perkin-Elmer), also 100ng of the pure 
genomic DNA or 2μL of the sputum DNA. BCR2 
(Sigma-Aldrich) In initial samples, samples were heated 
by 35 cycles at 97°C (37°F) at 96°C (1 minutes) and 
56°C (1min) and 72oC (1.5min) at 56°C (1.5 min) prior 
to the amplification of recA sequence. The final extension 
phase at a temperature of 72°C has been completed 
during 10 mins. The recA-based detection related to B. 
cepacia complex organisms in sputum. 
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Table1: Primers that have been utilized for the identification and detection of B. cepacia complex 
genomovars in cystic fibrosis sputum samples

Gene Primer pair sequences (5’ to 3’) Specificity

BCR 1 TGA CCG CCG AGA AGA GCA A recA gene—B. cepacia complex

BCR 2 CTC TTC TTC GTC CAT CGC CTC recA gene—B. cepacia complex

*Preparation of Lemon peel and mentha Leaves 
extracts:

The fruits of lemon (citrus lemon) it has been getting 
of local markets has been taking peel limes and after that 
left to dry in dry and dark place, then, it has been crushed 
via electric grinder for the purpose of obtaining peel’s 
powder. Powders of l0g have been subjected to steeping 
in cold distilled water of l00ml, then the mixture is kept 
at room temperature of two hours, filtered via a filter 
paper (what man no1). In addition, the filtrate will be 
evaporated in the oven for 3 days at a temperature of 
80 . After that, the dried powder was transferred to a 
sterile universal tube in the refrigerator to be used later. 
Whereas the mentha was prepare via dissolving a powder 
of 5g placed in distilled water of l00ml in conical flask, 
whereas the crude preparation has been kept overnight 
in room temperature at 2h, then subjected to centrifuging 
for 10mins at 3000rpm. Also, the supernatant that 
contains plant extract has been transferred after that to 
preweighed beaker and the extract has been concentrated 
via evaporating with the use of oven for 3 days at 80 .

*Effect of Lemon peel and mentha extract on 
Bacteria: - 

The screening related to antimicrobial activities 
regarding each one of the crude aqueous lemon peels as 
well as mentha extracts on tested bacteria utilized in this 
work has been evaluated on the muller-Htinton Agar via 

utilizing well diffusion approach. Wells with diameter 
of 6mm and depth of 5mm are borer (11). About 20ml 
regarding each one of the extracts has been inoculated 
onto wells made in spread plate culture related to each 
one of the microbial isolates. In addition, all plate is 
incubated overnight at 37c. Following incubation for 
24hrs, each one of the extract has been indicated for 
Zone of inhibition of or isolates. Zone inhibition’s 
diameters are measured via evaluating via a measuring 
sale in millimeter (mm).

Antimicrobial susceptibility testing: -

The bacteria isolates were tested for their sensitivity 
to a variety of chemotherapeutic agents by use disc 
diffusion approach. Also, the test has been done with 
the use of muler-Hinton agar through using antibiotics 
disc. The growth inhibition zones around each one of 
the antibiotic discs were evaluated to nearest millimeter. 
In addition, the zone’s diameter associated with the 
susceptibility of the isolate as well as the drug’s diffusion 
rate through the agar medium (12). 

Results and Discussion

Fifty clinical isolates from cystic fibrosis were 
distributed as follow, Burkholderia cepacia 30(60%), 
Pseudomonas oryzihabitans 7(14%), Pseudomonas 
aeruginosa 13(26%), as show in Figure 1. 
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Figure 1: Distribution of Bacteria among clinical isolate of cystic fibrosis 

Bacteria isolates have been identified on the basis of 
gram stain preliminary tests succeeded via biochemical 
characteristics of these isolates were studied and final 
identification with use VITEK2 compact system, 

It isn’t straight forward to identify cultured 
organisms obtained from the respiratory specimens 
in patients experiencing CF. The use of commercial 
systems, members of Bcc were mistaken as (amongst 
others) B.gladioli Ralstonia pikettii, Pseudomonas spp, 
Alcaligenes spp, Flavobacterium spp, Stenotrophomonas 
maltophilia and Chryseobacterium spp. The strains 
regarding such different species were mistaken as part 
of the Burkholderia cepacia complex (8). 

recA-based PCR detection and identification of the 
B. cepacia complex genomovars in the sputum.

Samples from patients experiencing CF which are 
infected with Bcc organisms have been analyzed with 
a view to investigating whether B. cepacia complex 
recA gene might successfully be enlarged from the 
preparations of the sputum DNA. B. cepacia genomovar 
was present in these sputum samples. BCR1 and BCR2 
PCR analyzes demonstrate that Bcc organisms could 
be detected from sputum DNA directly via recA gene, 
which has successfully been amplified by all samples. 
Figure 2. shows a product of the recA gene amplified by 
sputum of Bcc complex genomovars infected patients. 
Because of the non-specific binding regarding primers, 
the amplified strips were clear and sharp. also, very 
reproducible was the PCR amplification of sputum DNA 
recA géne.
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Figure2: PCR amplification of the 1kb B. cepacia complex 

recA gene from the cystic fibrosis patient sputum

The antimicrobial activity of the Lemon peel and mentha leaves extract in four concentrations (125,250,500,1000mg/
ml) tested against bacteria isolate from cystic fibrosis has been evaluated via agar well diffusion approach. as show 
in Figure 3.

Figure 3: Antibacterial activity of medical plant at four concentrations against Test bacteria, A: Lemon peel 
extract, B: Mentha leaves extract 

Result in Figure 4. shown the antibacterial 
activity related to lemon peel extracts in concentration 
(1000mg/ml) has good effect against all of the selected 
bacteria include Burkholderia cepacia, Pseudomonas 
oryzihabitans, Pseudomonas aeruginosa, the inhibition 
zone 25,28,25mm respectively. The observed 
antimicrobial activity is a result of the combination of 

more than single constituent. In addition, the different 
components could be acting in a synergistic manner (11). 
The results of this work are in accordance with other 
studies indicating comparable antibacterial activity of 
peel extracts regarding the 3 fruits on chosen bacteria 
(13). 
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Figure4: Zone of inhibition (mm) of the extract of the Lemon peel of four concentrations 
(125,250,500,1000mg/ml) on selected bacteria isolate cystic fibrosis. 

While the use Mentha leaves extract against tested bacteria is the high antibacterial activity than lemon peel 
extract as show inhibition zone 28,30,28mm respectively in concentration 1000mg/ml as in Figure 5. 

Figure 5: Zone of inhibition (mm) of Mentha leaves extract of four concentrations (125,250,500,1000mg/ml) 
on selected bacteria isolate cystic fibrosis.

The antibacterial activity has been indicated at 
different levels with the activity being strain as well as 
dose dependent. Also, the different crude extracts related 
to Mentha piperita indicated a considerable activity 
against every tested bacteria. Comparable to the results 
of this work, the biological activity related to Mentha 

piperita against pathogenic bacteria are indicated via 
(14). This result agrees with (15-17) on the effect of 
these plant on pathogenic bacteria isolate from clinical 
specimen. resemble with another study to absorved 
medical plant high effective against pathogenic bacteria 
(18).
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Susceptibility of bacteria to 7 antibiotics via 
diffusion plate approaches utilizing paper disc method 
and the recorded data indicated that Pseudomonas 
oryzihabitians and Burkholderia cepacia were sensitive 
to Gentamicin, Tobramycin, Levofloxacin, whereas it 
was resistant to Ampicillin, Penicillin, Clarithromycin 
and Oxacillin. 

Thus, the initial antibiotic therapies related to CF 
exacerbation was determined typically via the results 
regarding antibiotic susceptibility testing achieved on the 
isolates which are recovered from most-recent patient’s 
culture (19). The outer membrane regarding the gram 
negative bacteria shows a barrier to the penetration of 
various antibiotic molecules, also the periplasmic space 
containing enzymes, which have the ability to break 

down foreign molecules introduced from the outside; 
therefore, offering more greater resistance to them (20). 
This result agree with (21) on the reveal resistance of 
different antibiotics on bacteria isolate cystic fibrosis. 
Similar to another study on the effect of antibiotics on 
pathogenic bacteria (22, 23).

Figure 6. shown the comparison in antimicrobial 
activity related to menthe leaves extract, lemon peel 
and Levofloxacin antibiotics against test bacteria with 
an inhibition zone diameter of Lemon peel 25,28,20mm 
respectively, while Mentha leaves extract 28,30,28mm 
respectively, in comparison with Levofloxacin as 
20,22,18mm. On the other hand, Mentha leaves extract 
showed a lot antimicrobial activity in all tested bacteria 
than lemon peel extract and Levofloxacin antibiotics. 

Figure 6: Comparison of medical plant and Levofloxacin antibiotics against bacteria isolate from cystic 
fibrosis.

Plants as well as plant products were extensively 
utilized since a long time for treating the medical 
problems. Various researches were conducted for 
extracting many natural products in terms of screening 
antimicrobial activity (24). Similar to another study 
on the comparative effects of medicinal plants and 
antibiotisc on pathogenic microorganisms (25). The 
varying sensitivity degree of bacterial strains could be 
because of the intrinsic tolerance regarding the bacterial, 

also the combination and the nature of phytocompounds 
existing in the extracts as indicated via (26). The results 
of this study are comparable to (14) showing that the 
Mentha piperita compounds have potent antimicrobial 
activity, specifying that Mentha piperita leaf extracts 
must include effective active constituents, which are 
accountable to eliminate bacterial pathogens. 
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Conclusions

Infections in cystic fibrosis airway were poly-
microbial and a lot of possibly-dominant emerging 
pathogens exist. It is significant that adequate works 
are conducted for identifying such organisms and 
determining the optimum antimicrobial treatments. 
In this work, the effect medical plant promising 
antimicrobial activity towards most-prevalent micro-
organisms in CF, compare with antibiotics reveal most 
bacteria resistance of these. 
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