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Abstract

Acinetobacter baumannii considered one important pathogenic bacteria and responsible for
several nosocomial and community infections for human and , possess the ability to form
biofilms , and continued development of antibiotic resistance to drugs used to treat bacterial
infections .The current study was performed ,during the period 1/9 /2022 to the end of
December 30 /12 /2022 , a total of 210 blood specimens were collected in Baqubah Teaching
Hospital /Irag to investigate the prevalence of bacterial isolates among patients in Intensive
Care Unit (ICU) , detect antibiotic resistance , biofilms formation , molecular detection of efflux
pumps adel J genes , and activity of ciprofloxacin and resveratrol on expression of these two
genes .The results revealed that the percentage of positive growth of A .baumannii, which
isolates from blood samples with among ICU patients were 12 %, presence of the highest
resistance of 25 isolates against fourteen types of antibiotics, our finding showed significant
differences before and after treatment of resistance isolates with Resveratrol with a higher
reduction expression of AdelJ genes in all isolates under study reaching 0.59 and 0.28,

respectively.
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Introduction

Acinetobacter baumannii (A .baumannii ) is a gram negative cocci bacillus, late to lactose
fermenting, oxidase negative, aerobic and human opportunistic extracellular pathogen
originating from hospital acquired infections to be also known as a nosocomial infection .A
Jbaumannii, also known as “Iraqibacter “because it first appeared in US military treatment
facilities center in lIraq, has rapidly increased and become one of the most troublesome
pathogens for healthcare institutions globally and currently tops [1,2] .Several epidemiological
studies have reported the occurrence of Multi Drug Resistance (MDR) .A .baumannii infections
in variety regions of the world including Europe, North America, Argentina, Brazil, China,

Taiwan, Hong Kong, Japan and Korea [3] .
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Bacteria are primarily considered a healthcare-associated pathogen and many reports indicated
that bacteria are the primary cause of nosocomial infections including septicemia, bacteremia,
ventilator-associated pneumonia, wound sepsis, endocarditis, meningitis, and urinary tract
infections [4] A .baumannii causes bloodstream infections in Intensive Care Unit ( ICU) among
patients and frequently linked with central venous catheters, mechanical ventilation,
pneumonia, drain use, and respiratory and cardiovascular failure [5 ,6] organism are
opportunistic have been account for up to 2% of all bloodstream infections, and are commonly

associated with intravascular devices [ 7].

Resistance of bacteria to antibiotics which has increased .Efflux pumps are one important
mechanisms of bacterial resistance to most antimicrobial that used for treatment of different
bacterial infection [8] .Recent studies with the relation of antibiotic resistance concentrated to
investigating the effect of different agents to obtained useful efflux pumps inhibitors, according
to the results and conclusions of this research showed that some molecules (natural or chemical)
which have the capacity to act specifically on the efflux system to restore the action of
antibiotics and commonly called as efflux pumps inhibitors (EPIs) [9] .

Resveratrol is a natural polyphenolic substance from grape skin and seeds [10] .It is a
phytoalexin belonging to the polyphenol still bends group with considerable strong
antimicrobial activity against various human diseases [11] .Furthermore, resveratrol is safe for
humans and has been used as a food preservative due to its antimicrobial and anti-biofilm
characteristics against food-borne poison [12,13] .The study aimed to isolation A .baumannii
from blood specimens collected from (ICU) patients, detect the ability of isolates to biofilms
formation, conduct molecular analysis of (Ade | J) efflux pumps genes, and investigate the
effect of ciprofloxacin, resveratrol and their combination on the expression of two efflux pumps

genes .
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Materials and Methods

Identification of A .baumannii

Two hundred ten blood specimens were collected from patients admitted to the Intensive Care
Unit (ICU ) in Baqubah Teaching Hospital during the period between 1/ 9 /2022 to 30/ 12 /
2022 to investigate the prevalence of A .baumannii, some information related to patients were
recorded included: name, age, gender, and type of infection .The specimen was cultured using
BACT\Alert 3D system [14] .After the inoculation of the specimen by streaking onto
MacConkey agar, the plates were incubated for 24 hrs at 37°C .Expected colonies of A
.Jbaumannii were sub cultured on HiChromeTM Acinetobacter agar and incubated for 24 hrs at
37°C .Morphological Identifications of growth isolates by Gram staining and Colony features
[15] .Many biochemical tests include IMPIC, urease, oxidase test, hemolysin production, citrate
utilization, ability to grow at 44 C were performed according to [16] .Confirmation of isolate
identification carried by the viteik-2 compact system [17] and molecular detection of the
blaOXA-51 gene [18].

Antibacterial Susceptibility Test

All A .baumannii isolates were tested according to the Kirby-Bauer disc diffusion method [19]
to detect the antibiotic sensitivity of these isolates to fourteen antibiotics .The bacterial
suspension was prepared from 24 hour age colonies at 1.5 x108 cell / ml for each isolate by
comparing McFarland standards solution (0.5) .Then by using sterilized cotton swabs bacteria
were spread on the surface of the Muller Hinton Agar plate .The plate was left to dry at room
temperature for 15 minutes .Seven antibiotic discs were distributed on the surface of each agar
plate by using sterilized forceps .Finally the plates were incubated period for 24 hours at 37°C
.The inhibition zone measurement was documented in millimeters surrounding the disc, and the
evaluation of the resistant and sensitive isolate was conducted following the guidelines set forth
by the Clinical and Laboratory Standards Institute (CLSI 2022) [20].

The serial dilution method on Muller-Hinton Broth (MHB) with concentration serial dilution
between 2-1024 ug/ml for each agent was used to determine the minimum inhibitory
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concentration (MIC) of ciprofloxacin and resveratrol for three MDR isolates to examine their
impact on gene expression .Bacterial suspension 1.5 x108 cell / ml was prepared as in the
antibiotics susceptibility test above .The lowest antibiotic concentration that prevents bacterial

growth was identified as the MIC following a 24-hour incubation period at 37°C [21].
Biofilm Detection of A .baumannii

Biofilm formation by 25 isolates was carried out in 96-well flat-bottom polystyrene micro plates
using 0.1 % crystal violet [22] .A total of 20 ml of overnight bacterial culture was used to
inoculate flat-bottom micro titer wells containing 180 ml of sterile brain heart infusion broth
with 2% sucrose (0.5 gm sucrose/25 ml of the medium) .Control wells contained only 200 pl
of brain heart infusion broth with 2% sucrose; the plate had been covered with a lid, sealed with
a stripe of Para film, and incubated for 24 hours at 37°C .The wells were washed three times
with normal saline (pH 7.2) to remove detached bacterial cells .The plate was dried at room
temperature for 15 minutes, and 200 pl of crystal violet solution (0.1%) was added and left for
15 minutes .Crystal violet solution was removed carefully, and the wells were washed three
times with distilled water to eliminate the unbounded dye and allowed to dry at room
temperature .Two hundred microliters of 95% ethanol were poured into each well to extract the
bound dye .The absorbance was determined at 630 nm using an ELISA reader .The optical
density (OD) value for the control well was deducted from the sample values .When the
absorption of the cultivated pit was compared with the control pits, the result follows as follows:
If OD< ODc (Considered non-biofilm producer); if ODc < OD <2*0ODc (Considered produce
biofilm at moderate level ); if 2*ODc < OD( Considered produce biofilm at strong level )
.Where OD (Represented the tested isolates) and ODc (Represented control pits).

Molecular Study

The molecular study includes the detection of the A .baumannii identification gene blaOXA-51

and AdelJ efflux pumps genes in eighteen isolates.

DNA extraction: Genomic DNA had been extracted from the bacteria isolates using a genomic

DNA purification Kit supplemented by a manufactured commercial company (Promega, USA)
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.DNA was purified and its purity was measured by using nano-drop spectrophotometer .Then
genomic DNA was quantified and kept at -20°C .The PCR program included a denaturation
step for 5min at( 95) °C, followed by ( 1) cycles of annealing at (54 to 58°C) for 60 seconds
according to primer design table (1), and a final extension at 72 °C for 5 minutes at (1) cycle

.0On gel electrophoresed the PCR products were detected.

Table 1: Primers with their Annealing Temperature and size

Primer Name Sequence 5°-3° Annealing Product size | Referance
Temp .(°C) (bp)
adel-F ATCGCGCTTGTTGGTTGTAG 54 541 [23]
adel-R | AAGCACCAGCCGTTACTGAA
adeJ-F | ATTGCACCACCAACCGTAAC 54 453
adeJ-R | TAGCTGGATCAAGCCAGATA
Oxa-51-like-F TAATGCTTTGATCGGCCTTG 58 342
Oxa-51-like-R TGGATTGCACTTCATCTTGG

Expression of efflux pumps genes (AdeJ,I)

The TRIzolTM reagent method was used to extract and purify the RNA from the sample
.Following with the supplier's manual instructions, the concentration of the extracted RNA was
determined using a QuantusTM Fluorometer (Promega, USA) .With the Gene 9600
Quantitative Instrument real-time PCR was run. .The primers were preparated for adel and adeJ
[23 ] .The produced solution was placed in Real time PCR Cycler to measure the Cycle
Threshold [CT] value by heat reaction .RT-PCR is used for quantification of the levels of gene
expression .The measured CT values during heat reaction are recorded on computer .The

differences in gene expression levels were calculated by the AACT method according to [24]
ACT (test) = CT gene of interest (target, test) — CT internal control
AA CT=ACT (test)- ACT (calibrator), 2 -AACt = Normalized expression ratio
Statistical Analysis

Data were analyzed using SPSS version 23 (Statistical Package for Social Science, Chicago,

IL, USA), a statistical analysis program .For the comparison of categorical data, Chi-square
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was used in the data analysis .Data were presented as means and standard deviation; differences

were judged significant when the p-value was less than 0.05.

Results and Discussion

Distribution of A .baumannii isolates

The result of growth showed that twenty five ( 11.90 % ) isolates of A.baumannii were detected from
total of 210 blood specimens were collected from ICU patients .The percentages of A .baumannii
based on disease type equal to 4 ( 16 %) for burn infections , 5 ( 20%) for surgical wounds , 6 (24%)
for diabetes foot (gas gangrene ), 3(12%) for brain bleeding , 4 ( 16 %) for respiratory tracts , 3(12%)
and for renal failure .Figure (1) .This result of the current study was nearly to result by [25] with a
ratio (10.14%).

Figure 1: A.baumannii isolates were distributed among the different infection categories in the

intensive care unit
Identification of A.baumannii

All blood specimens (210) were cultured using the BACT\Alert 3D system [14], and then the
specimens inoculated by streaking on MacConkey agar were incubated for 24 hrs at 37°C .The
growth colonies of A.baumannii appeared pale, small, pink, and non-lactose fermented on

MacConkey agar .[26] Expected bacteria colonies were sub-cultured on HiChromeTM
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Acinetobacter agar colonies appear on the last medium light purple with a halo around the
colonies [27] .While on Blood, agar colonies showed non-pigmented creamy, convex mucoid
with a smooth surface in diameter 0.5 2 mm, and the colonies had productive hemolysin
.Gram's stain showed that of A .baumannii Gram-negative with various shapes according to the
stage of growth phase from bacilli to cocco-bacilli .Diplococcus and some had short chains

.A.baumannii can grow on 44 °C [28].

The results of biochemical tests reveal that all the isolates of A.baumannii showed positive
results for the catalase test because the bacteria can create the catalase enzyme, However, all
isolates give negative reaction for Oxidase test Lactose fermenter , producinge Indol , Methyl
red and Voges- Proskauer, .The positive results were showed in Simmons citrate, while the
urease test gave variable results, all isolates were be identified by using the viteik-2 compact

system .

Molecular identification of eighteen selected isolates by Polymerase chain reaction showed
that all isolates gave positive results for blaOXA-51 gene indicating that the isolates (100%)
diagnosed as A .baumannii , figure (2) , the blaOXA-51 gene were considered a specific gene
to the species and intrinsic chromosomally located gene that was diagnostic of A .baumannii,
and also consider a better molecular marker than the 16s rRNA gene for the study of
phylogenetic and taxonomic relationships at the species level precisely for this bacterium [18]
.The detection by blaOXA-51 gene provide an accurate and practical method to identifying A
Jbaumannii, and would be more reliable than biochemical identification, which is most
extremely useful .Since A .baumannii is clinically the most significant of the Acinetobacter
species, the ability to distinguish it rapidly from other members of the genus would be highly
valuable [29] .The finding of the present study is consistent with the results of those studies by
[30].
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Figure 2: A .baumannii samples were fractionated on a 1.5% agarose gel electrophoresis and
stained with Eth .Br to represent the outcomes of bla- OXA51 gene amplification.100 bp
ladder marker for .lanes 1-24 .The 342bp PCR product

Antibiotics Resistance of A .baumannii

The finding of the present study in table (2) revealed that a high percentage of A .baumannii
isolates were resistant to Cefotaxime with a ratio (of 100%), Ticarcillin- clavulante and
Ceftriaxone with a ratio of 96% all these results were similar to those study by [31] .The
resistance ratio to piperacillin- tazobactam, cefepime, and tobramycin was (92%) .This is
consistent with the study of [31] .A.baumannii shows resistance to fluoroquinolones class
(ciprofloxacin, levofloxacin) with a percentage of 72% .The findings of [32] were similar to the
results of our study .Choice drugs of treatment, imipenem and meropenem, showed resistance
with 72% and 76%, respectively .The agreement with [33] obtained the same results .But, the
results disagree with [31] .doxycycline showed low resistance with percentage (64 % ) These
results were near the study of [34] .Amikacine, tetracycline, and trimethoprim sulfomethazol

showed resistance with ratios (of 84% and 80%) respectively, this finding reported with [ 35] .

Volume: 2, Issue: 3, July 2024 147 P-1SSN: 2958-4612
Manuscript Code: 793B E-ISSN: 2959-5568



Academic Science Journal

Table 2: Proportion of A .baumannii isolates and antibiotic resistance

ANTIBIOTICS RESISTANT NO & ( | ANTIBIOTICS TYPE | RESISTANT NO& (%)
TYPE %)
Piperacillin- 23(92) Tobramycin 23(92)
tazobactam
Ticarcillin- 24 (96) Amikacine 22 (88)
clavulante
Cefepime 23(92) Tetracycline 21 (84)
Cefotaxime 25 (100) Doxycycline 16 (64)
Ceftriaxone 24 (96) Ciprofloxacin 18 (72)
Imipenem 18 (72) Levofloxacin 18 (72)
Meropenem 19 (76) Trimethoprim - 20 (80)
sulfamethoxazol

Clinical isolates of A .baumannii can classified depending on their resistant patterns [36] into
three major groups where their percentage of antibiotics resistance represent (32 % ) Multi Drug
Resistant (MDR), (16 %, ) Extensive Drug Resistant, (XDR) and (52 % ) for Pan Drug Resistant
( PDR) , this result agreement with [37] .While different from the result of [31] ,figure ( 3).

Figure 3: The percentage of MDR, XDR and PDR of A .baumannii Isolates
Minimum Inhibitory Concentration (MIC)

Table (3) shows the value of Minimum Inhibitory Concentration for ciprofloxacin for all three
MDR A .baumannii isolates (256 ug / ml) .This was acceptable with [27] being considered as
highly resistant .While mic values of resveratrol ranged from (32- 256 ug /ml ) the results of

the present study agreement with result by ( [38] who wrote that mic of resveratrol ranging
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Table 3: MIC and sub MIC values of Ciprofloxacin and Resveratrol for three MDR isolates of

A.baumannii
SERIES SUB MIC OF MIC OF SUB MIC OF MIC OF
.OF CIPROFLOXACIN
ISOLATES UG/ML CIPROFLOXACIN | RESVERATROL | RESVERATROL
UG/ML UG/ML UG/ML
Ab 14 128 256 32 64
A.b15 128 256 16 32
A.b24 128 256 128 256

Biofilm formation of A .baumannii

The majority of isolates of A .baumannii develop biofilm formation .A .baumannii isolates
appeared strongly biofilm, with 15 ( 60% ) strongly biofilm , while 10 ( 40% ) isolates were
moderately biofilm producers .Table (4) .These results are in agreement with studies by [40],
which was (63 %) for strongly adherent biofilm forming .The current result is not acceptable
with another study by [41], who reported that A .baumannii could produce a strong biofilm of
isolates with a ratio (of 80%) , the differences between the findings of the present research and
the previous research may be due to the different components utilized during the process, such
as the using TSA or N.B media, microbial concentration or incubation period (24 hours), as the
density of the cells in the biofilm increases as the incubation period increases, In addition, the
dye concentration effects on the results as the concentration of 0.5 percent gives better results

when compared to 1% [42].

Table 4: Percentage of biofilm formation of (25) A .baumannii isolates

BIOFILM NUMBER PERCENTAGE RANGE OF
DEGREE ABSORBENCY AT 630
NM
Strong 15 60 0.287 - 0.512
Moderate 10 40 0.144 - 0.261
Non formation Zero Zero | mmemeeeee
Control |  emmemeemee- [ oo 0.134
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A micro titer plate is An essential tool for studying the early stages of biofilm development [43]
.This approach has the advantage of an economical quantitative technique for identifying
serious factors and standard conditions of culture for in vitro forming biofilms .It has a 100
percent higher sensitivity, and it has been utilized as a standard technique for quick access to
cell attachment and biofilm formation in a variety of gram-positive and negative bacteria [44 ],
differences in biofilm formation among clinical isolates, in association with the epidemic spread

of strains and the severity of infections [45, 40].
Molecular Study Of Efflux Pump (Ade 1J) genes

The results of detection on RND-efflux pump (Ade | J ) genes in A .baumannii as shown in
figure (4 ,5) which appeared the genes of RND superfamily efflux pump in A .baumannii were
distributed in a worldwide and were found in approximately 100% of clinical strains .These
findings are acceptable with [46, 47],who both found in their studies that super family RND
(Adel J) genes were most frequent and found in almost all isolates with a percentage (100%)
.This result is similar to the finding of [48,49], who indicates the presence of AdelJ genes in
each strain of A .baumannii .by (90-100%).

LTI

Figure 4: Showed A .baumannii samples were fractionated on a 1.5% agarose gel
electrophoresis stained with Eth.Br .M: 100bp , Lanes 1-24 resemble 541bp PCR products
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Figure 5: Appeared amplification of AdeJ gene of A .baumannii isolates were separated on
1.5% agarose gel electrophoresis stained with Eth.Br .M: 100bp ladder marker .Lanes 1-24
resemble 453bp PCR products.

Activity of Ciprofloxacin &Resveratrol on Expression of adel genes:

The minimum inhibitory concentration of three MDR resistance A .baumannii isolates that were
used in the gene expression study were ciprofloxacin (256 ug/ ml) and resveratrol (64, 32, 256
ug/ ml) .The results were presented in Table ( 5) showed an increase in the expression of adel
where the folding mean (1.35) after treated with ciprofloxacin resulted in the noticeable effort
of bacteria for survival and growth .The decreased expression of adel showed after treatment
with resveratrol (0.59) and a combination of ciprofloxacin & resveratrol (0.79) .This result is
beneficial in changing antibiotic resistance because resveratrol increased ciprofloxacin
susceptibility with increased intracellular accumulation of ethidium bromide in A .baumannii,
indicating that resveratrol acts as an efflux pump inhibitor and has synergistic bactericidal
effects when combined with ciprofloxacin against resistant clinical isolates of A .baumannii

[50] .The statistical analysis also revealed significant differences (P-values 0.033 ) when
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comparing treated and untreated isolates . The result of this study reveals that a combination of
ciprofloxacin with resveratrol was much more effective than ciprofloxacin for reducing the
expression of the added gene and, as a result, increased the ability of the drugs to kill the bacteria
or achieving a synergistic effect best more than the antibiotics when utilized alone [51] .This
result is acceptable to the work of [52], who indicates overexpression of the adel gene, which

plays a significant role in resistance to antibiotics and adeABC genes of the RND-efflux pump.

Table 5 : Expression of adel gene before and after treatment with CIP &R

ISOLATE 16SRRNA | ADEI | ACT AACT FOLDING | MEAN | P _VALUE
A b4 13.95 12.89 | -1.07 0.00 1.00

A.b15 18.57 17.79 [ 0.78 0.00 1.00 1

A b 24 13.59 1245 | -1.14 0.00 1.00

A b 14 (CIP) 15.73 1591 | 0.8 1.24 0.42

A b15 (CIP) 18.22 1559 | -2.63 1.85 3.01 135 | 0033
A b24(CIP) 16.62 1612 | -0.50 0.64 0.64

A bl4(R) 15.60 1529 | 031 0.75 0.5

Abl5(R) 16.02 1611 | 0.09 0.87 0.55 0.59

A b 24 (R) 18.72 1817 | 042 0.81 0.65

A b14(CIP+R) | 15.73 1453 | 1.20 0.14 0.01 0.79

A b15(CIP+R) | 18.22 1685 | 1.38 0.60 0.66

A b24(CIP+R) | 16.62 1517 | 1.46 0.31 0.80

A .b =A .baumannii, CIP = Ciprofloxacin , R = Resveratrol

Activity of Ciprofloxacin & Resveratrol on expression of adeJ gene

According to the results of the current study in Table (6) .The folding mean values after
treatment with Sub MIC of ciprofloxacin, Sub MIC of resveratrol, and a combination of( 0.25
MIC) of ciprofloxacin and ( 0.25 MIC ) resveratrol were 0.28, 0.43, 1.57, respectively .The
statistical analysis also revealed significant differences ( P-values 0.43 ) when comparing
treated and untreated isolates . The high level of expression of added in A.baumannii isolates at
level 1.57 may be induced by the ingestion of antibiotics, leading to a significant increase in
expression levels that enhanced their ability of these isolates to release a large number of
antibiotics, thereby allowing them to confer more resistance to ciprofloxacin [49] .The bacteria
develop different mechanisms of resistance to block the antibacterial drug inhibitory or
bactericidal effects targeted by one or more of these capacities .The primary mechanism is the
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over-expression of efflux pump systems, which consists of extruding antibacterial molecules
out of the bacterial cell, thereby decreasing their concentrations to an insufficient level for a
demonstrated impact .It is the main mechanism giving rise to MDR .Efflux pumps are
membrane-spanning proteins found in both prokaryotic and eukaryotic cells in cytoplasmic
membranes .They are active transporters, meaning they need a source of chemical energy [53]
.This result in agreement with the results of [47, 49], both indicate that AdeJ plays a significant
role in supporting antibiotic resistance . High-level RND efflux pump expression is commonly
observed in Gram negative MDR clinical isolates [52], the reduction in expression of (‘ade 1,J)
.The genes after bacterial isolates treatment with resveratrol indicates that natural agents ( from
plant extracts ) may be useful for inhibiting efflux pumps and making bacteria more susceptible
to antibiotics .Resveratrol can change bacteria pathogenicity , reduce membrane integrity, and
prevent biofilm formation by interfering with quorum sensing [54] .Recent media emphasis has
focused on the antioxidant, anti-aging, and anti-cancer properties of resveratrol .In addition to
their function resveratrol has been linked to antibacterial activity against food pathogens [55]
.The efflux pump performance in A .baumannii may be inhibited in a variety of ways, according
to the processes implicated in these systems' inhibition: reduced expression of the genes that
code for the efflux pump alteration of drug structure, blocked of efflux-related inner or outer
membrane proteins, blockage of efflux pumps employing inhibitors, disruption of pump

assembly, disruption of proton motive force [56] .

Table 6: Expression of adeJ gene before and after treatment with CIP & RV

ISOLATE 16SRRNA | ADEJ | ACT | AACT | FOLDING | MEAN | P VALUE
Ab 14 1395 | 15.08 | 1.13 | 0.00 1.00
Ab 15 1857 | 18.63 | 0.06 | 0.00 1.00 1 0.043
Ab 24 1359 | 1457 | 0.98 | 0.00 1.00
A b 14 (CIP) 1573 | 18.36 | 2.63 | 1.50 0.35
A b 15 (CIP) 1822 | 19.18 | 0.95 | 0.89 0.54 0.43
Ab 24(CIP) 1662 | 18.93 | 2.31 | 1.33 0.40
ADb14(R) 1560 | 18.30 | 2.70 | 157 0.34
ADb15(R) 16.02 | 18.89 | 2.87 | 2.81 0.14
A b 24 (R) 18.72 | 18.23 | 245 | 1.71 0.36 0.28
ADb14(CIP+R) | 1573 | 17.06 | -1.33 | -0.20 115 157
A b15(CIP+R) | 1822 | 1957 | -1.35 | -1.29 2.44
A Db 24 (CIP+R) | 1662 | 18.84 | -1.60 | -0.62 1.35
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A .b = A .baumannii, CIP = Ciprofloxacin , R = Resveratrol

Conclusions

Prevalence of Acinetobacter baumannii among ICU patients at Baqubah Teaching Hospital
were 12% with a high degree of antibiotic resistance .Molecular detection shows that all isolates
of A.baumannii contain adel J genes .Resveratrol alone causes a higher effect in the reduction
of the expression of adelJ genes than ciprofloxacin, and a combination of both ciprofloxacin
and resveratrol indicates this substance is useful to act as inhibitors of efflux pump to minimize

the antibiotic resistance in resistance of A .baumannii isolates.
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