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INTRODUCTION 
 

Acinetobacter baumannii (A. baumannii) as a significant 

nosocomial microorganism particularly in Escalated Care 

Units (ICUs) is answerable for a wide scope of 

contaminations that can be gone from careful injuries, 

urinary parcel contaminations, meningitis, and 

bacteremia to ventilator-related pneumonia and other 

perilous diseases. As per the past distributed information, 

protection from antimicrobial specialists among A. 

baumannii and rise of multidrug safe A. baumannii 

(MDRAB) disengages are expanding which could be a 

genuine worry in worldwide general wellbeing. A review 

in 2008,minimalistically assessed that in the US, more 

than 12000 individuals consistently are influenced by 

A.baumannii contaminations among which 7300 

confines (63%) are affirmed as MDRAB strains with at 

least 500 biting the dust because of the contamination. 

Anti-microbial opposition as a worldwide multi-layered 

wonder has become a significant danger to worldwide 

wellbeing which features the requirement for increased 

mindfulness among clinicians, veterinarians, and 

policymakers. Truth be told, disease with A. baumannii 

clinical segregates are progressively getting incredibly 

troublesome, and here and there difficult to treat which is 

one of the fundamental factors affecting grimness and 

mortality among patients going through these diseases . 

With this foundation, in the course of the last a few many 

years, numerous specialists have focused to antibacterial 

exercises of normal plants to battle anti-infection safe 

microbes. As per information revealed by World 

Wellbeing Association (WHO), the utilization of 

customary people medication plant is normal in over 

80% of the world's populace. During ongoing years, 

extricates, substance and oils of natural plants with 

antibacterial and against contagious impacts have been 

selected for treatment of numerous human irresistible 

sicknesses. In a significant number of the way of life of 

Asia, Africa, and a few spaces of America, customary 
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ABSTRACT 
 

Zingiber officinale as a natural restorative plant is utilized for its possible antimicrobial movement against diverse 

microbial microorganisms. Multi-drug safe Acinetobacter baumannii as a significant nosocomial microbe 

particularly in concentrated consideration units is answerable for a wide scope of genuine contaminations in 

people. The motivation behind this examination was to explore the antimicrobial action of Z. officinale extricates 

on development of A. baumannii strains confined from hospitalized patients in escalated care units . During a 9 

month study, 50 multi-drug safe A. baumannii confines were recuperated from patients in ICU. The Kirby-Bauer 

plate dispersion technique was utilized to decide obstruction examples of Multi-drug safe A. baumannii confines to 

antimicrobial specialists. Miniature stock weakening strategy was utilized to decide the antimicrobial action of 

methanol, and chloroform concentrates of Z. officinale against multi-drug safe A. baumannii secludes. The 

aftereffects of weakness testing showed that all the separates were impervious to ceftriaxone, ciprofloxacin, 

ceftazidime, cefotaxime, cefepime and piperacillin. Protection from colistin was discovered to be low (4%) and 

displayed great antibacterial movement against tried separates. This study's discoveries uncovered that methanol, 

CH3)2CO, and chloroform concentrates of Z. officinale have against bacterial action against tried bacterial 

confines. In view of the outcomes, the chloroform separated portion showed the most significant level of action at 

an insignificant inhibitory convergence of 25 mg/ml on multi-drug safe A. baumannii (64%). The negligible 

inhibitory grouping of ginger concentrate was pretty much as low as 3.2 mg/ml. The present investigation showed 

that Z. officinale separates, at different focuses could be utilized as an antibacterial specialist for treatment of 

patients in ICUs. 
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medication has been utilized for quite a long time to keep 

up with human wellbeing and furthermore treat different 

human sicknesses. These natural plants contain fixings 

that utilized for drug, food what are more, restorative 

ventures. Numerous investigations have shown a few 

organic exercises of natural medication including cancer 

prevention agent, anti-inflammatory, cell expansion, 

invulnerable balancing, just as antibacterial, antiviral, 

and antifungal properties. Zingiber officinale (Z. 

officinale), ordinarily known as ginger, is one of these 

notable natural plants that utilized as a well-known 

flavor in food varieties, treats and beverages from one 

side of the planet to the other. Ginger is a plant with 

thick roots and upward, upstanding stems. Until this 

point in time, more than 400 dynamic fixings have been 

recognized in ginger. It has been customarily utilized for 

treatment of hypersensitivity, obstruction, asthma, 

diabetes, anxious problems, gastrointestinal messes, 

cardiovascular sickness and respiratory parcel diseases. 

Besides, different examinations have affirmed a few 

natural exercises of ginger including cancer prevention 

agent, anticoagulation exercises and calming. Albeit 

antimicrobial exercises of ginger have been archived, 

there is sparse information about in vitro antimicrobial 

action of ginger against MDR clinical detaches. Thinking 

about these focuses, the current investigation was done to 

examine antibacterial movement of methanol, CH3)2CO 

and chloroform concentrates of ginger against MDRAB 

strains secluded from hospitalized patients in serious 

consideration units (ICUs). 

 

MATERIALS AND METHODS 
 

The current cross-sectional examination was directed 

from May 2016 to January 2017 on 50 MDRAB strains 

recuperated from various tests of hospitalized patients in 

ICUs. One separate per patient was remembered for the 

examination and copy tests were barred. Bacterial ID 

was done dependent on the customary microbiological 

strategies and the Programming interface 20 NE 

framework. To guarantee ID, A. baumannii secludes 

were exposed to polymerase chain response (PCR) for 

recognition of blaOXA-51-like quality as recently 

portrayed (Figure 1) . Affirmed A. baumannii confines 

were put away in Tryptic Soy Stock containing 20% 

glycerol at - 70°C for additional examination. 

 

 
Figure 1: PCR of OXA-51 gene products. Lane 1,100 pb DNA ladder; Lane 2, negative control; Lane 3 positive 

control; Lane 4 and 5, OXA-51 gen. 

 

Antimicrobial Susceptibility Testing (AST) 

The powerlessness of MDRAB disengages were 

surveyed utilizing the Kirby-Bauer plate dissemination 

strategy, as per CLSI rules for cefotaxime, ceftriaxone, 

cefepime, ciprofloxacin, ceftazidime, piperacillin 

tazobactam, imipenem, meropenem, amikacin, 

gentamycin, trimethoprim/sulfamethoxazole, antibiotic 

medication, colistin and piperacillin anti-infection 

agents. All the anti-infection circles utilized in the 

current examination were provided. Pseudomonas 

aeruginosa strain ATCC 27853 was utilized as quality 

control strains in each run test. 

 

Preparation of methanol, acetone, and chloroform 

extracts of ginger 

New rhizome of the plant was bought and dried in 

shadow at room temperature of 25 °C. The rhizome was 

ground into fine powder utilizing an electrical blender. 

100 grams of the powder was blended in one liter of 

methanol, CH3)2CO, and chloroform independently and 

kept at room temperature for 3 days. Following three 

days, suspensions were sifted utilizing a Whatman no. 1 

channel paper. The sifted arrangements were cleaned 

utilizing a 0.45 micrometer film channel. Then, at that 

point, the arrangements got amassed and vacuumdried at 

a low temperature. Dried concentrate was put away at - 

20°C. 

 

MIC of ginger 

To decide the MIC of ginger against MDRAB confines 

stock, micro dilution technique was completed in 96-well 

cell culture plates. In brief, the bacterial suspensions, 

changed comparable to a no. 0.5 McFarland standard 

(roughly 1.0*10
8
 CFU/mL) were additionally weakened 

1:100 (10
6
 CFU/mL) in the stock media. 100µl of stock 

medium was added to each well. Fifty mg/ml weakening 

was considered as stock. Sequential weakening’s of 

ginger concentrate (25, 12.5, 6.25, 3.125, 1.56, 0.78, 0.39 

and 0.19 mg/ml) were arranged as follow; 100 µl of the 

concentrate (50 mg/ml) was added to the primary well to 
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accomplish 1/2 weakening. Next,   100 µl of the principal 

all around was moved to the subsequent well to 

accomplish 1/4 weakening and convergences of the 

concentrate were arranged and administered in 96-well 

cell culture plates. Twenty microliters of each bacterial 

suspension was added to each well and brooded at 37˚C 

short-term. Positive and negative controls were utilized 

in each run test. To gauge MIC of ginger, the absorbance 

of each all-around was estimated at 595 nm. 

 

Data analysis 

Statistical analysis was performed using SPSS software 

for Windows, version 17.0. 

 

RESULTS 
 

The normal age of the patients was 41 years (range, 1 to 

86 years). A. baumannii disease was most noteworthy in 

the long term age bunch (40%) furthermore, most 

reduced in the 1 to 15 years age bunch (2%). From 50 

segregates remembered for the examination, 35 separates 

(70%) were recuperated from male patients and 15 

separates (30%) from female patients. As per the AST 

results, all segregates were protection from ceftriaxone, 

ciprofloxacin, ceftazidime, cefotaxime, cefepime and 

piperacillin. The most elevated level of opposition 

among tried segregates was seen to be identified with 

piperacilin tazobactam (98%), trailed by imipenem 

(96%), meropenem (96%), trimethoprim 

/sulfamethoxazole (88%), gentamycin (86%), amikacin 

(80%) and antibiotic medication (64%). 

 

Antibacterial activity of ginger extracts 

The discoveries got of antibacterial action appraisal of 

ginger uncovered that at MIC 25 and 12.5 mg/ml, 

chloroform extricate, at MIC 6.25 mg/ml both methanol 

and CH3)2CO remove and at MIC 3.125 mg/ml 

CH3)2CO and chloroform extricate had the most 

antibacterial action against MDRAB confines. These 

distinctions were not huge (P>0.05). None of the 

MDRAB confines were delicate to weakening’s of 

ginger equivalent also, under 0.78 mg/ml. In vitro 

defenselessness of various centralization of concentrates 

against the MDRAB confines are summed up in Table 1. 

 

Table 1: Summary of the antibacterial activities of methanol, acetone and chloroform extracts of ginger against 

MDRAB isolates. 

 
 

DISCUSSION 
 

The consequences of the current examination showed 

that 98% of MDRAB strains disconnected from 

hospitalized patients in ICU were impervious to 

somewhere around three anti-infection agents. The 

assessment of example of anti-infection opposition of 

MDRAB detaches additionally showed that the most 

noteworthy obstruction rate was accounted for to be 

against ceftriaxone, ceftazidime, cefotaxime, cefepime 

and ciprofloxacin while the most reduced rate of 

obstruction was accounted for colistin, antibiotic 

medication and amikacin. 

 

In accordance with the current investigation's outcomes, 

most elevated obstruction rate against gentamycin 

(100%), ceftazidime (81.1%), amikacin and 

ciprofloxacin (72.7%). They showed that 22.4% of tried 

confines were impervious to imipenem and colistin and 

polimixin B had great movement against A. baumannii 

strains. The examination of the pace of obstruction in 

both contemplates shows that colistin is considered as 

the best anti-infection for treatment of A. baumannii 

contaminations. Be that as it may, distinction in anti-

microbial obstruction designs in different examinations 

could be identified with elements, for example, 

geological region under study, sort of tests, span of study 

and furthermore the unique remedial conventions. In 

another examination structure Iran, the pace of protection 

from tazobactam, ticarcillin, amikacin and imipenem 

were 88.2%, 84.7%, 81.7% and 52.9% separately. In this 

investigation, polymixin B (90%) and colistin (65.9%) 

had the best antibacterial exercises against A. baumannii 

strains. 

 

In another investigation 80 A. baumannii strains were 

examined, the most noteworthy obstruction rate was 

detailed for ticarcillin (61.25%), trailed by ceftazidime 

and ticarcillin/clavulanic corrosive (56.25%). Similarly, 

colistin and amikacin were decided as the best anti-

microbials in this investigation with 93.90% and 100% 

affectability separately. There are inconsistencies in the 

antimicrobial impacts of different concentrates of ginger. 

In the current examination, most of strains were 

restrained by methanol, chloroform and CH3)2CO 

concentrate of ginger at MIC 25 mg/ml. The 

consequences of perceptions showed great action of 

ginger extricates against MDRAB segregates. 

Nonetheless, the CH3)2CO concentrate of ginger showed 

that its antibacterial movement started in lower fixation 

than different concentrates, however there is no critical 
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measurable distinction. Ranjit Thakur (2013) assessed 

the antibacterial impact of ethanol concentrate of ginger, 

cinnamon and turmeric on Escherichia coli and P. 

aeruginosa and Klebsiella pneumonia strains by plate 

dissemination strategy. The consequences of their 

investigation showed that ethanol concentrate of turmeric 

repressed the development of the relative multitude of 

microbes while ethanol concentrate of cinnamon didn't 

show any impact on thesebacteria. Ethanol concentrate 

of ginger had a high inhibitory impact on development of 

E. coli and showed a moderate impact on P. aeruginosa 

and klebsiella. In an investigation directed by Usha et al. 

(2012) in India, the antibacterial impacts of ethanol and 

CH3)2CO concentrate of cinnamon on strains of P. 

aeruginosa were assessed by plate dissemination and 

MIC strategies. The MIC of ethanol and CH3)2CO 

concentrate of cinnamon on P. aeruginosa was 32mg/ml 

and 16.64 mg/ml individually. The antibacterial impacts 

of watery, methanol and ethanol concentrates of garlic 

also, ginger on P. aeruginosa by plate dissemination and 

MIC strategies. They tracked down that fluid concentrate 

of garlic had superb antibacterial action against all the 

test strains while watery concentrate of ginger didn't 

show any antibacterial movement. They likewise showed 

that strains were repressed by fluid concentrate of garlic 

at MIC 0.2- 0.5 mg/ml, ethanol removes at MIC 0.05-0.5 

mg/ml and methanol extricate at MIC 0.09-0.7 mg/ml . 

In another investigation led in India, antibacterial impact 

of garlic and ginger concentrates were surveyed against 

MDR P. aeruginosa. This study displayed that ethanol 

concentrate of garlic has higher and more extensive 

range of antimicrobial action than ginger on P. 

aeruginosa . In Adeshina's examination who considered 

the antibacterial action of fluid concentrate of red also, 

white onion on Escherichia coli, P. aeruginosa, 

Salmonella typhi and Staphylococcus aureus, all the tried 

detaches were impervious to fluid concentrate of ginger 

and watery concentrate of red and white onion had a 

solid movement at MIC 3.125-25 except for S. aureus. In 

this test study, the ethanol concentrate of ginger was 

assessed as a mouthwash against organisms and 

microorganisms. Their discoveries showed that P. 

aeruginosa, S. aureus, K. pneumonia, Bacillus cereus, A. 

baumannii, Candida albicans what's more, Candida 

cruzei strains were restrained by ethanol remove ginger 

at MIC 10, 20, 20, 20, 20, 40 and 40 mg/ml, individually. 

There are contrasts in the antimicrobial impacts of 

different concentrates of ginger. 6-hydro gingerol, 10-

gingerol, 6-shogaol, and 6- gingerol are 4 primary 

mixtures present in ginger which have a solid 

antibacterial impact against broadly drug-safe A. 

baumannii. It is well set up that the convergence of these 

compounds in ginger is straightforwardly identified with 

its antibacterial impact. Hence, unique natural solvents 

and applied methods in planning of ginger concentrate 

can be viable in its antibacterial movement. 

 

CONCLUSION 
 

All in all, the current investigation showed that ginger 

concentrate could be dynamic against MDRAB endures 

different focuses and its utilization at ideal fixations can 

assist with bettering treatment of numerous microbial 

sicknesses. Notwithstanding, further concentrates to 

distinguish bioactive parts ginger are vital and 

furthermore help to utilize the ginger as an elective 

choice for treatment of numerous microbial sicknesses. 
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