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ABSTRACT

This study aimed to assess the antibacterial activity of African killer bee venom against antibiotic-resistant Acinetobacter species isolates,
utilizing both extracted and commercial venom from Apis mellifera adansonnii. Acinetobacter species were isolated from four diverse sites,
given its prevalence in the environment and its role as a nosocomial pathogen, causing infections in hospital ICUs. The study sites included
Abattoir soil and effluent, ABUTH Gynecology department, and ABUTH Veterinary hospital examination table and tray. Among the sixty sam-
ples collected, 18 (56.28%) isolates of Acinetobacter species were recovered. Identification was based on colonial morphology, standard bio-
chemical tests, and the AP120NE multi-test system. Venom extraction utilized an electric-shock collector device (VC-6F), and sterility was
ensured through membrane filtration. Sensitivity tests on positive Acinetobacter species isolates were conducted for both extracted and
commercial venom at concentrations of 7.81mg/ml, 15.26mg/ml, 31.25mg/ml, 62.5mg/ml, and 125mg/ml. The disc diffusion method re-
vealed a multidrug-resistant pattern, with 100% resistance to ciprofloxacin, penicillin, sulfamethoxazole, and ampicillin, 90% to chloramphe-
nicol, and 60% to colistin. No resistance was observed (0%) to imipenem. The Minimum Inhibitory Concentration (MIC) required to inhibit
Acinetobacter species growth was 31.23mg/ml, while the Minimum Bactericidal Concentration (MBC) was 62.5mg/ml. Column chromatogra-
phy and high-performance liquid chromatography (HPLC) identified Am2, Am3, and Am5 as active components in the venom. HPLC identified
Apamin, Melittin, and Phospholipase A2 as unknown components. Statistical analysis, using one-way analysis of variance (ANOVA), showed
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no significant difference in the activity of extracted and commercial venom against Acinetobacter species isolates. However, a significant
difference was observed between the activity of both venom types and imipenem.

INTRODUCTION

An antimicrobial is any substance that kills or inhibits the growth of microorganisms such asbacteria, fungi, or protozoan, as
well as killing viruses. The discovery of antimicrobial likepenicillin and tetracycline paved the way for better health for mil-
lions around the world. Before1941, the year in which penicillin was discovered, no true cure existed for some diseases such
asgonorrhoea,strepthroat,orpneumonia.(Castroetal.,2005).Theneedsforresearchofantibacterial activity are important for the
health of people globally, because of the importance offindinganewcureforsomediseasesthatoccurduetomicroorgan-
isms.Someofthemicroorganisms,especiallybacteriaarebecomingresistanttomoreandmoreantibacterialagents.By making new
research, microorganisms  that can kill or inhibit  the  growth of  other bacteria canbe-
found(Weiletal.,1933).Now,mostoftheseinfectionscanbecuredeasilywithashortcourseofantibacterial. (AbdManap, et al.,
2014).However, the effectivenessof antimicrobialtherapy issomehow indoubt.Microorganisms,especially bacteria are becom-
ing more resistant to antimicrobial agents. They are becomingresistantmorequicklythannewdrugsthatarebeingmadeavaila-
ble.Therefore,futureresearchinantimicrobialtherapy mayfocusonfindingthenewantimicrobialthatcanovercomethisproblem,or
treat infectionswith alternativemeans(AbdManapet al.,2014).The increase in life-threatening infections that are resistant to
commonly used antibiotics hasbecomeaworldwideproblem.ltisbecominganimportantcauseofmorbidityinimmune-
compromised patients in developing countries (Nablo et al, 2005). The increasing prevalence ofmulti-
drugresistantstrainsofbacteriaandtherecentappearanceofstrainswithreducedsusceptibility to antibiotics has raised the spec-
ter of untraceable bacterial infection and addsurgencyto searchfornewinfection-fightingstrategies(ltoetal., 1995; Britlandet
al.,2011).Presently, there are global problems of the emergence of multiple antibiotic resistance as well asthe emergence of
new and “resurrection” of previously eradicated diseases. There is a need tosearch for new and more potent antimicrobial
compounds of natural origin to complement theexisting synthetic antimicrobial drugs that are gradually becoming less po-
tent against pathogenicmicroorganisms(Castroet al., 2005).The continuous spread of multi-drug resistant pathogens has be-
come a serious threat to publichealth and a major concern for infection control practitioners worldwide (Sanders and Sand-
ers,2014). In addition to increasing the cost of drug regimens, this scenario has paved way for the re-
emergenceofpreviouslycontrolleddiseasesandhascontributedsubstantiallytothehighfrequency of opportunistic and chronic
infection cases in developing countries (Dobrovolsky and Titaeva 2002; Wysocki et al., 1999). Abuse and misuse of antibiotics
in humans and livestock havespurredthe evolutionarydevelopment ofbacteria thathaveselectiveresistancetoantibio-
tics.Followingthislead,itisimperativetodevelopnewalternativesubstancestoreplaceantibioticstominimize the damage or loss
that human and livestock farming industry may suffer by theexclusion of antibiotic from animal feed and to ensure conti-
nuous improvement of human healthandlivestock productivity(Dibner and Ri-
chards,2005).Beevenomisamixtureofseveralcomponentswithproventherapeuticbenefits,amongwhichareanti-
inflammatory,analgesicandvariouscardiovasculareffects.Thetherapeuticapplicationofbeevenom has been used in traditional
medicine to treat diseases since ancient times (Hegazi, 2015).It also has biological activity against arthritis (Jensen et al.,
1987), rheumatism, pain, tendonitis,fiboromyositis, rheumatoid arthritis and osteoarthritis (Son et al., 2007; Han et al., 2009).
It alsoinhibits mammary carcinoma cell proliferation (Orsolic et al., 2003), and cytotoxic to malignantcellsbothinvitroandinvi-
vo(Shaposhnikovaetal.,2001).Beevenomwasalsousedasacureforbaldness,therapyagainstgoutandwasprescribedtoimprovethef
lowofurineandagainstkidneystonesanditisalsousedcosmeticallyto‘fool’theskinintothinkingithasbeenlightlystungwiththe toxin
melittin. This causes the body to direct blood towards the area and stimulates theproduction of the naturally-occurring
chemicals, collagen, and elastin. Collagen strengthens bodytissue while elastin is the protein that helps the skin to remain
taut and bounce back into shapeafter being pressed or pinched. The venom also has the effect of relaxing the muscle and
againstaging-related human face wrinkles which have been scientifically proven (Doo et al., 2015). Kimet-
al.(2012)reportedthatbeevenomhasactivityagainstdiseasesofcentralandperipheralnervoussystems and other skin diseases
and also on HIV virus. However, venom administration wasreported to stimulate the function of the immune system and to
affect the release of cortisolproduction,knownasanaturalanti-
inflammatoryagent(Castroetal.,2005).BeevenomwasalsofoundtohaveantibacterialactivityonsomeGram-
positivebacteriaspecieswhichincludeStaphylococcus aureus, Streptococcus pyogenes, and gram-negative bacteria such as
Klebsiellapneumonia,EscherichiacoliandPseudomonasaeruginosa(Holton1983;Hepburn andHepburn.(2005);Pak, 2016; Hega-
ziet al., 2015b).

STATEMENTOFTHERESEARCH PROBLEM

Antibiotic resistance is a global problem. It is a trans-boundary problem where the organismrequiresnointernationalpass-

port.ltisconsideredtobeoneofthegreatestthreatstopublichealth.
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According to the Centers for Disease Control and Prevention of the USA, at least 2 millioninfectionsthatoccureachyearintheUSarecau-
sedbyresistantbacteria(Oberoietal.,2018).Theestimated direct economic losses due to resistant bacterial infections in man amounts to
US S$20billion and additional costs due to loss in productivity as well is over US $20 billion. Apart fromeconomic-
losses,antimicrobialresistanceaddsenormouspressureonhealthcaredelivery,requiresa prolonged stay in the hospital, more expensive

treatment options, and greater expenditure andpatientturnaroundtimeduetoadditionaltestsincludingsensiti-
vitytests.Suchindividualsoverallhavehigherchances of dying(Olaitanet al., 2013).The rapid expansion of Acinetobacter Species isolates
exhibiting resistance to carbapenems andmostorallavailableantibioticsduringthelastdecadeisaworryinge-

volution(Doern,2014).Theevolutionaryadvantage of the dominant clonal lineages relies on the capability ofthe Acinetobac-
ter Species pangenome to incorporate resistance determinants. In particular, thesimultaneous presence of divergent strains of the in-
ternational clone Il and their increasingprevalence in international hospitals further support the ongoing adaptation of this lineage to
thehospital environment (Olaitan et al., 2013). Genomic and genetic studies have elucidated the roleof mobile genetic elements in the
transfer of antibiotic resistance genes and substantiate the rateof genetic alterations associated with acquisition in Acinetobacter Spe-
cies of various resistancegenes, including OXA- and Metallo-B-lactamase-type carbapenemase genes (Dijkshoornet-
al.,2007).Establishment of a network of reference laboratories in different countries would generate a morecompletepictureandafulle-
runderstandingoftheimportanceofhigh-riskAcinetobacterSpecies clones in the international dissemination of antibiotic resistance (Vil-
legas and Hartstein,2003). Several species persist in hospital environments, sewage, effluent, soil and cause severelife-
threateninginfectionsinimmune-compromisedpatients(Dijkshoornetal.,2007).These organisms have been implicated in a diverse range
of infections and are particularly problematicinintensivecareu-
nits(Gordonetal.,2010).Moreover,detectionofAcinetobacterSpeciescarriersandtheestablishmentofisolationmeasuresareofcrucialimport
ancetopreventingthedevelopmentofnosocomialinfections.ThisorganismhasbeenreportedtohavebeenisolatedfromAfrican countries
including Egypt, Algeria, Tunisia, Libya, Senegal, Nigeria, South Africa andMadagas-
car(Higginsetal.,2010).0dewaleetal.(2017)statedthattheprevalenceof Acinetobacter Species isolated from hospital environment was
8.5% and was more prevalentamongpatients(72.7%)intheintensivecareunit(ICU),theorganismshowed100%resistancetoamikacin, ci-
profloxacin, ceftriaxone, piperacillin, and was, however, sensitive to colistin andimipenem. Outbreak of Acinetobacter infection in

Ogun state Tertiary hospital was linked tocontaminatedrespiratoryequip-
ment,intravascularaccessdevices,beddingmaterial,andtransmission via hospital personnel (Neely et al.,, 1999). Acinetobacter Species
generally occur inpatientswithdiminishedhostde-

fence(Example:Alcoholism,tobaccouse,diabetesMellitus,renalfailure,andunderlyingpulmonarydiseases),inpregnantwomen,childrenand
theelderly(Richardet al.,2015).

JUSTIFICATIONOF THESTUDY

Acinetobacter Species has become a problematic nosocomial pathogen, partly due to clonalspread, particularly in intensive
care units (ICUs). In the 1970s, Acinetobacter Species infectioncould be treated with common antibiotics, now reports of in-
fections with multidrug or even pandrug-resistant isolates are alarmingly increasing. Given the problem associated with anti-
biotic-resistant,pathogenicAcinetobacterSpecies,thedevelopmentofalternativetreatmentstrategiesforthe management of
Acinetobacter infections is needed. Mortality ranges from an attributable in-hospitalmortalityof7.8%to70%inventilator-
associatedpneumoniaand72.7%inpatientssuffering from meningitis. Acinetobacter Species, bacteremia is associated with a
high mortalityrate, ranging from 29% to 46.9% and a diverse spectrum of comorbidities have been investigatedas potential
risk  factors  for mortality in these patients such as previous severity of  organ fail-
ure,neutropenia,elevatedAPACHEIIscore,malignancy,inappropriateantimicrobialtreatment,pneumonia as the source of bacte-
raemia and septic shock. The most serious issue in the treatmentofAcinetobacterSpeciesinfectionismulti-
drugresistance(MDR)becausethenumberofappropriately active agents is limited. Studies have reported that antibiotic resis-
tance has anadverse impact on mortality rate, duration of hospitalization and healthcare costs in patients withAcinetobacter
Species bacteremia (Odewale et al., 2017). One matched-control study conductedshowed that mortality rate increased from
13% to 34.6% in Acinetobacter Species bacteremiawhen pathogen possessed MDR and that duration hospitalization and
healthcare costs wereadditionally increased. Given that Acinetobacter Species is developing resistance, there is a needtoha-
vebeevenomasanalternativeHoneybeevenomhasbeenusedwithintheorientalregionforthe treatment of several inflammatory
diseases and bacterial infections. The venom containspredominantly biologically active compounds. Paul and Shumovsky
(2015) reported a study onMethicillin-ResistantStaphylococcusaureus(MRSA)agram-positivebacteriawhichwasusedasa mod-
el. The study evaluated bee venom and its principal active components, in terms of theirantibacterial activities and in vivo
protection against MRSA infections. In vitro, bee venom orApitoxin exhibited comparable levels of antibacterial activity,
which was more marked againstMRSA strains, compared with other Gram-positive bacteria. When MRSA-infected mice we-
retreated with the venom, only the latter animals were successfully rescued from MRSA- inducedbacteremia or exhibited re-
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covery from MRSA-infected skin wounds (Littlewood et al., 2000;Shumovsky,2015).

AIMOFTHESTUDY

Theaimofthisstudywastodeterminetheantibacterialactivityofkillerbee(Apismelliferaadansoniilvenom  against  antibiotic-
resistantAcinetobacter Species isolates.

OBJECTIVESOF THESTUDY

Theobjectiveswereto:

isolate and identify Acinetobacter Species from Abattoir soil, abattoir effluent, ABUteachinghospital, andABUVeterinaryTea-
chinghospital

extractthevenomfrom A.melliferaadansonnii
determinetheantibacterialactivityofextractedvenomofAfricankillerbeeApismelliferaadansoniiagainst antibiotic-resistant Aci-
netobacter Speciesisolates.

determine the antibacterial activity of commercial venom from African killer bee Apismelliferaadansoniiagainst antibiotic-
resistantAcinetobacter Speciesisolates
determinetheMinimumIinhibitoryConcentration(MIC)andMinimumbactericidalconcentration (MBC) of the extracted venom
of the killer bee Apis mellifera againstantibiotic-resistantAcinetobacter Species isolates.

determine the different and active components of the extracted venom using Column andHigh-
Performanceliquidchromatography(HPLC)

MATERIALSANDMETHODS
STUDYAREA

The study was carried out in Zaria Metropolis which comprised of Zaria, Sabon Gari and Sobalocal Governments of Kaduna
State, Nigeria. The area lies between latitude 11°% 00N to latitude12° 12’'N and longitude 07° 33’E to 08° 03’E with an alti-
tude of 675 meters above the sea lev-
el.Theareaischaracterisedbytropicalcontinentalclimatewithtwodistinctseasons,coolhumidwetseason and cold or hot dry sea-
son. The area has an average daily temperature range of 17°C t033°C and total land area of 5,126km’. (KDSG, 2008). The area
has an estimated population 01,279,253 and a density population of 1,400/km’ (NPC, 2006) (Figure 3.1).Majority of theresi-
dents are Hausa-Fulani with an estimated of 40 % to 75 % of the working population derivingtheir livelihood from agricul-
ture. Agriculture in the area can be divided into two types: Rain- fall(fromMayto October) and irrigation farmingin thedrysea-
son(from Novemberto April).

StudyPopulation

The bee farms used in this study were maintained by Jorafarm Associates. The farm is located atla-
hi,Abuja,Nigeria.JahiisapopulatedsettlementinAbujaFederalCapitalTerritory.ltislocatedatanelevationof568metersabovesealev
elanditspopulationamountsto250,459.ltscoordinatesare 926’15” N and 7226’33” E in DMS (Degrees Minutes Seconds) or
9.10417 and 7.4425 (indecimaldegrees).Thefarmhasabouttwenty(20)activeWarrenhiveseachcontainingover20,000Killerbees.

STUDYDESIGN /SAMPLINGMETHOD
An experimental study design was wused to determine the antibacterial activity of venom from

A.melliferaagainstantibioticresistantAcinetobacterSpeciesisolatesusingNon-Probabilitysamplingtechnique based on Purposi-
vewasusedforthe research work.Theexperiment was dividedinto three(3)groupsaccordingto thestudyofHegazi,et al., 2015

GroupA-Positivecontrol(Escherichiacoli 10788(Standardstrain))
GroupB-negativecontrol(distilledwater)
GroupC-testsample(extractedvenom (Apitoxin))

TheGroupAwasusedasapositivecontrol,groupBservedasthenegativecontrolandtheGroupC was tested against the positive iso-
lates of multi-drug resistant Acinetobacter Species at theconcentratio-
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nof125mg/ml,62.5mg/ml,31.25mg/ml,15.62mg/mland7.81mg/mlasdescribedbyHegazietal.,2015.Twenty(22)platesofsterile
MuellerHiltonagarwereused.TheAgarsurfacewas inoculated by spreading a volume of the microbial inoculums over the entire
surface.
Then,wellwithadiameterofémmwereasepticallyboredandavolumeof20ulofthevenomextractwereintroducedintothetes

twell,aswellasforthepositiveandnegativecontrolplates.Thentheagarplateswereincubated at 37°C for24 hours.
SAMPLECOLLECTION

Fifteensampleseachwerecollectedfromabattoirsoilandeffluent, ABUTHGynaecologydepartment, and ABU Veterinary teaching
hospital (examination table). 10grams of the soilsamples were collected at different points in the selected site, while 20ml of
effluents were alsocollected from different point at the selected site. Swab sticks were used to collect samples fromABUTH-
patientbeds,tables,sinks,floor,andmedicalequipment,whileintheveterinaryenvironment swab sticks were also used to collect
sample from the examination table. The swabsticks,soilsamples andeffluentweretransportedto thelaboratoryfor furtherisola-
tion process.

MEDIAPREPARATION

The study used a formulation of CHROMagar Acinetobacter that was designed for the detectionof Acinetobacter species.
CHROMagar Acinetobacter was prepared from dehydrated powder andliquid supplement according to the manufacturer’s in-
structions (CHROMagar; Paris,
France).MacConkeyagarwithChloramphenicolwaspreparedinthelaboratoryfromdehydratedMacConkeypowderaccordingtoma
nufacturer’sinstructions(BD,Sparks,MD),andsupplemented with 300 ul of 20 mg/ml stock of Chloramphenicol solution per
one litre ofMacConkey solution for a final concentration of 6 ug/ml. Chlorampenicol concentration of
6ug/mlwaschosentoselectforintermediateandresistantAcinetobacterspeciesusingClinicalandLaboratoryStandards Insti-
tute(CLSI)breakpoints(CLSI, 2010)

IsolationandldentificationofAcinetobacterSpecies

In the Laboratory under aseptic conditions, the specimens collected from soil and effluent wereinoculated in Trypton Soya
broth and incubated for 24 hours at 37°C, while the swab specimensfromABUTHGynaecologydepartment andABUVeterina-
ryhospitalweresuspendedin20mlofTrypton Soya broth and. incubated for 24 hours at 37°C. After that, the swab specimens
werestreaked directly on CHROM-agar and MacConkey agar and incubated for 24 hrs at 37°C. Theconspicuously red, round
and  smooth colonies on  CHROM-agar and non-lactose  fermentingcoloniesonMacConkeyagarweresub-
culturedonMacConkeyagarandincubatedforanother24hrs at 44°C (Fobes et al., 2007). A. species isolates were identified using
the morphological andbiochemical tests. All isolates were examined for gram stainability and conventional biochemicaltests
which included the Catalase test, Oxidase test, Indole production test, Motility test, Ureaseproduction test, Lactose fermen-
tation test, and Citrate utilization test. Identification results weredoneusingAPI20NE System (Hegazi,et al., 2015).
GRAMSTAIN
Asmearoftheindividualcolonywasmadeonacleangrease-freeslide.Slideswerelabelledaccordinglyand  stained as  follows
(Cheesbrough,2000):
I. Asmearoftheculturedorganismwasmadeonagrease-freeslideusingasterilizedwireloop and was air-dried.
Theslidewas fixed bypassingover aflame threetimes and allowedto cool.
2. Slideswerecoveredwithcrystalvioletforiminute.
3. Slidesweredrainedandwerewashedin slowrunningwater.
4. Slideswere coveredwithLugol'siodinefor30secondsandrinsedinslowrunningwater.
Slidesweredecolourizedwith70%alcohol.
5. Slideswerecoveredwithsafraninreagentfor30secondsandwererinsedunderslowrunningwater.
Slideswereair-dried.Oilimmersionwasappliedoneachslideandwasexaminedunderthemicroscopeusingoil immersion.
BIOCHEMICALTEST
CatalaseTest
A colony of culture was placed on the slide and a 2-3 drop of 10% hydrogen peroxide was addedto it. The appearance of gas
bubbles within 2-3 seconds indicated positive results. It is used todistinguishedcatalaseenzymeproducersfrom non— producer
(Cheesbrough, 2000).
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CITRATEUTILIZATIONTEST
About 2.4g of Simmons citrate was dissolved in 100ml of distilled water and autoclaved. It wasalsoallowedtocoolandpoure-
dintosterilebottlesinaslantingposition.ltwasallowedtosolidifyand the slope surface was inoculated and incubated at 37°C for
96 hours. A change from green toblue indicated an alkaline reaction arising from citrate utilization when the citrate is not uti-
lized,thegreenishcolourremainsunchanged.Thetestisimportantintheidentificationofcitrateutilizer.
UREASETEST
This test was performed using urea agar. The test organisms were inoculated and the bottleincubated at 37°C for 24 hours.
The appearance of light violet colour indicated urease positiveculture. The test was used to differentiate urease producer
from those which do not growth(Cheesbrough,2000).
INDOLETEST
Testing indole production is important in the identification of Enterobacteriaecae. The organismis cultured in a medium
which contains tryptophan. Indole production is detected by Kovac’s orEhrlich’s reagent which contains 4 (P)-dimethylamino
benzaldehyde. They react with the indoletoproduceared-
colouredcompound.Kovac’sreagentisrecommendedinpreferencetoEhrlich’sreagentforthe detectionof indole forenterobacte-
ria (Cheesbrough, 2000).
API20NEMULTI-TESTSYSTEM
TheidentifiedAcinetobac-
terspp.isolateswereverifiedbyAPI20Esystems(BioMerieux,France).Thesetestswereusedaccordingtothemanufacturer'sprotocol
fornoneEnterobacteriaceae. Wells of biochemical tests were inoculated with overnight 0.5 McFarlandbacterial suspension
and incubated at 37°C for 24 hrs. The results were read after the addition ofreagents,and a7 digit numberwasgenerated an-
didentifybyAPI20NESoftware.
VENOMCOLLECTIONANDPREPARATION
Venom were collected using a mild electro-stimulator device VC-6F model, with an adjustedvoltage of DC 12V as described
by Towner (2006). The most efficient collection cycle was threel5-minutes stimulations at intervals of three days, repeated af-
ter 2-3 weeks (Krell, 1996). Aconvenient sampling method was used in the collection for a period of 2 months (April-
May,2019).Thedeviceismadeupofavenomcollectorframewithwireelectrodesinstalledinparallelto each other. The device uses
electrical impulses connected to an electro-stimulator to stimulatethehoneybeestostingthecollector-
sheet.Beesthatcomeintocontactwiththewiresreceivemildelectrical shock through wires above the collecting tray and stung
onto the glass sheet. Thecollector device is bee safe. A well-adjusted impulse generator cannot harm more than 5-15 bees-
percollec-
tion.Thealarmodour,whichisevaporatedfromthevenom,mobilizesandirritatesotherbeesandtheyalsostarttosting.Itisunlikelythat
abeewillejectallthecontentsofitsvenomsac,even after repeated stinging. The electric shock device frame with the fresh dried
bee venom onthe glass was carefully packed into a special container for transportation to the laboratory. Theprocessing of
bee venom started right after the frames are brought back to the laboratory and asharp scraper was used to scrape off the
dried bee venom from the glass frame and packed up inthedarkglass jarsand stored in a cool dryplace.

Purificationofbeevenom
The bee venom was purified by dissolving 125mg, 62.5mg, 31.25mg, 15.62mg and 7.81 mg ofvenom weighed in 1ml of dis-
tiled water each and allowed to pass through a membrane filter asdescribedbyHegaziet-
al.(2015).Thefilterallowswatertoflowthrough,whileittrapssuspendedsolidsand othersubstances throughaselectiveseparation
wall.

EVALUATIONOF ANTI-BACTERIALACTIVITYOFBEEVENOM
Agarwelldiffusionmethodwasusedtotesttheantibacterialactivityofthevenomontheisolatesof Acinetobacter Species. 0.5 McFar-
land standard, yielding approximately 10° CFU/ml was usedand further 0.1ml was spread on sterile agar plates using a sterile
cotton swab. The surface of themedium was allowed to dry for 3min and sterile glass borer was used to bore wells to con-
tainvenom concentrations of 125mg/ml, 62.5mg/ml, 31.25mg/ml, 15.62mg/ml and 7.81mg/ml. Wellcontaining 0.1ml of dis-
tilled water served as negative control while 20ul of (Escherichia co-
1i10788(Standardstrain))servedasthepositivecontrol.Thebacterialplateswereincubatedat37°Cfor 24 hours. The diameters of
inhibition zones were measured using a transparent ruler and themeasurements recorded. This was repeated at four direc-
tions in the inhibition zone and the meanradiuscalculated.
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ANTIBIOTICSSUSCEPTIBILITYTEST
IsolateswereplatedonMueller—HintonagarandtheirsusceptibilitiestodifferentantibioticsweretestedbyKirby-
BauerdiskdiffusionmethodandinterpretedaccordingtotheClinicalandLaboratoryStandardinstituteguide-
dLaboratoryStandardinstituteguide-
lines(2010).Thefollowingseven(7)differentantibioticswereused:chloramphenicol(C,30ug),imipenem(IMP,10ug),colistin(CT,10u
g),Ampicillin(AMP,10ug), Ciprofloxacin (CIP, 10ug), Penicillin G (P,10ug) and Sulphamethoxazole (SXT, 10ug).Inhibition zones
developed around the discs were measured to the nearest millimetre (mm) usinga metric ruler according to Clinical and La-
boratory Standards Institute CLSI (2010). Escherichiaco-
1i10788standardstrainwasusedasqualitycontrolinsusceptibilitydetermination(CLSI,2010).

DETERMINATIONOFMINIMUMINHIBITORYCONCENTRATIONS(MIC)

MICwasdeterminedbyusingthedilutionmethodofthevenomextracts.Concentrationsofvenomextracts at (125mg/ml,
62.5mg/ml, 31.25mg/ml, 15.62mg/ml and 7.81mg/ml.) were prepared.One-hundred and forty (140) test tubes were set up;
2ml of nutrient broth was pipetted into eachsteriletest tubes that werelabelledproperly. Control tubes were alsoset up.

Positivecontrol:TubeA(test tubescontaining commercialvenom andbroth),
Organismcontrol:TubeB(testtubecontainingbroth,inoculumsandvenomextract) and

Negative control: Tube C (test tube containing the broth only). Using sterile Pasteur pipettes 0.2ml suspension of the test or-
ganisms were introduced into the test tubes according to their labels.Also, 2 drops of the different stock solutions (isolates)
were introduced using sterile Pasteurpipettes and 2drops of the venom extract were also introduced into the same test
tubes containingbothbrothandinoculum.Thepreparationwasincubatedat372Cfor24hoursafterwhichthetesttubes were ob-
served for turbidity or clearness. The least concentration where no turbidity wasobservedand notedas theminimal inhibito-
ryconcentration (MIC)value(Mates etal., 1999)

DETERMINATIONOFMINIMUMBACTERICIDALCONCENTRATIONS(MBC)

The least concentrations of the venom extracts that have an antibacterial effect on the organismwasconsideredasthemini-
mumbactericidalconcentration(MBC).Thiswasdeterminedfromthebroth dilution resulting from MIC tubes by sub-culturing on
the surface of freshly preparedMuelleragarplatesbyusingasterileinoculatinglooptostreaktheplateas described (Dijkshoornet
al., 2007). All the test tubes that showed no microbial growth after 24 hours of incubation i.e.thenon-
turbidtesttubesweresub-culturedontothesurfaceoffreshlypreparednutrientagarplatesand incubated at 372c for 24 hours, af-
ter which the plates were observed for growth. The plateswith the lowest concentration of the extract that show no bacterial
growth after incubation wasnotedand recordedas theMBC(CLSI, 2010).

COLUMNCHROMATOGRAPHYOFBEEVENOM

The bee venom was subjected to qualitative screening for antimicrobial assay. The flash columnwas washed, dried and
clamped vertically unto a retort stand. A piece of cotton wool wasintroducedintothecleandrycolumnfollowed-
by30gabsorbentsilicagel.Thecolumnwastappedgently to give a uniform packing. Some 15 g of venom sample was weighed
and poured into thecolumn followed by the addition of solvent. Solvent elution was started with 100% hexanefollowed by
hexane/ethyl acetate (80:20 %, 60:40 %, 40:60 %, 20:80 % v/v, 100% ethyl acetateand 100% methanol respectively) each
sample. The fractions were collected in 50 ml beakers andevaporatedand tested onAcinetobacter Species.

DETERMINATIONOF THEDIFFERENTCOMPONENTSOFHONEYBEEVENOMEXTRACTSUSINGHPLC

HPLCstudieswerecarriedoutattheShedaScienceandTechnologyComplex(SHESTCO)Abujausing the KNAUER (Dr. Ing. Herbert
Knauer GmbH, Berlin, Germany) instrument made up ofthe following elements: HPLC PUMP K-1001, detector (UV K-2501),
column oven, manualinjector-
with20umloopandEUROCHROM?2000V2.05computersoftware.Intheinvestigationsforthedevelopmentofthemethodforseparati
onandidentificationofbeevenomcomponents,thefollowingparameters werechecked usingliteraturedata (Bouthrin,et al.,
2018).
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(1)-ChromatographiccolumnswithC18packing,25cmx4mm(4.6mm),5um,ofdifferentporesize: 100 (Knauer Eurosfer-100 C18,
Dr. Ing. Herbert Knauer GmbH, Berlin, Germany), 180(DISCOVERY®C18, Supelco Park, Bellefonte PA, USA) and 300 (SUPELCO-
SIL™ LC-318,Supelco Park, Bellefonte PA, USA); (2)- Conditions for linear gradient elution: 0%B - 45%B
for60min,0%B60%B,for60min,5%B-80%Bfor40min;-flowrateofmobilephasel.5ml/min,

2.0ml/minand2.5 ml/min;

(3)-Separation temperature: 25°C, 30°C and 35°C; Chromatographic separation was performedusing the following eluents:
eluent A - 0.1% TFA in water, B - 0.1% TFA in the solution:acetonitrile: water (80:20). Venom compounds were identified us-
ing a UV detector at 220 nmwavelength. The external standard method (one-point calibration) was used for quantitation
ofApamin, phospholipase A2, and Melittin. The whole procedure was validated by determining thedetection limit, precision,

accuracy, repeatability, and linearity of the method. Validation wasperformedfortheassayon the column DISCOVERY®C18.

DATAANALYSIS
Descriptive statistics were used to analyse the data into simple percentage and standard deviationof the mean and Microsoft
Excel. The data was subjected to one-way analysis of variance(ANOVA) to compare significant difference between extracted
venom and commercial venom,andsignificantdifference betweenthecommonlyusedantibioticsandvenomex-
tract.Valuesofp<0.05wereconsideredstatisticallysignificant.

RESULTS

Outof60samplescollected,32(53.3%)werepositivebasedonthemorphologicalcharacterizationand biochemical behaviour of the
isolates. Acinetobacter species, which appeared as small, paleand lactose non-fermenter colonies on MacConkey agar, and
round smooth red colonies onCHROM agar. Growth at 44°C was positive for all Acinetobacter species isolates which showed-
theabilitytogrowatthistemperature.ThefrequencyofisolationofpositiveAcinetobacterspecies isolatesis presented in Table 1

TABLE1:FrequencyofisolationofAcinetobacterspecies

S/N Samplingsite No.ofsamples No.(%)ofpositive
Acinetobacterspecies
1 Abattoirsoil 15 5(8.3%)
2 AbattoirEffluent 15 7(11.67%)
ABUTH 15 11(18.33%)
Gynaecologyde-
3 partment
15 9(15%)
ABU Veterinary-
Teaching hospi-
4 talexaminationt-
able
Total 60 32(53.3%)
GSJ© 2023
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Table 2 shows the frequency and sources of Acinetobacter species isolates identified by API20E system. It was found that the
system identified a total of 18(56.28%) Acinetobacter Speciesisolateswiththefollowingoccur-
rence:Abattoirsoil3(9.4%),abattoireffluent4(12.5%),ABUTHGynaecology department 6(18.75%), and ABU Veterinary Teaching
hospital examination table5(15.63%). The API 20NE system identified species so as to avoid the variability in findings ofcon-
ventionalbiochemical tests.

TABLE 2: Frequency and sources of Acinetobacter species isolates identified by multi-testsystemsout of32 presumptiveAcinetobacteriso-

lates.
No.(%)ofpositive
S/N Samplesite API20NE
Acinetobacterspp
1 Abattoirsoil 5 3(9.4%)
AbattoirEf- 7 4(12.5%)
2 fluent
ABUTH 6(18.75%)
3 11
Gynaecologydepart-
ment
4 ABU VeterinaryTea-
9 5(15.63%)
chinghospital
examinationtable
Total 32 18(56.28%)

Ta-
ble3belowshowstheMeanxSDinhibitionzoneofdiametersofextractedbeevenomagainstAcinetobacterSpeciesisolatesatdifferent
concentrationsof7.81mg/ml.15.26mg/ml,31.25mg/ml,62.5mg/ml and 125mg/ml respectively. For the purpose of this find-
ing, to interpret the results ofthezonediameterofinhibition,theantibacterialandinhibitoryeffectofthevenomwasconsideredat
the concentration of 30mg/ml as compared to that of Chloramphenicol (30ug), a standardantibiot-
ic.WheninterpretedusingCLSI,2004guide,zonediameterofChloramphenicol(30ug)>18issensitive,<12isresistant,while13-
17isintermediate.
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TABLE 3 MEAN SD OF INHIBITION ZONE (MM) OF EXTRACTED BEE VENOM AT FIVE DIFFERENTCONCENTRATIONSAGAINSTEIGHTEENPOSITIVE

ISOLATESOFACINETOBACTERSPECIES

ZI(mm) for venom
Concentration(mg/ml)

AcinetobacterSpp 7.81 15.26 31.25 62.5 125
Isolates

Al 14.940.00 15.3+0.00 19.4+0.50 20.9+0.50 22.60.03
A2 14.4+0.01 15.3+0.01 18.740.03 19.940.03 22.0+0.05
A3 13.440.03 14.610.01 19.610.03 21.9+0.04 22.610.02
Bl 15.8+0.03 16.3+0.05 19.440.01 20.9+0.02 22.610.05
B2 14.0+0.00 15.3+0.03 19.740.00 19.940.00 22.0+0.50
B3 13.440.01 14.6+0.03 19.610.01 21.9+0.00 22.610.50
B4 13.0£0.01 15.0£0.02 19.440.00 19.540.05 21.7+0.50
Cc1 14.9+0.50 15.1+0.05 19.3+0.03 19.31+0.05 22.3+0.3
c2 12.0+0.50 13.3+0.01 15.0£0.05 17.610.00 19.840.01
c3 12.0£0.03 13.3+0.00 15.3+0.04 16.9+0.00 18.9+0.00
ca 11.6+0.03 12.6+0.00 14.9+0.04 17.0+0.01 18.9+0.00
c5 11.0£0.01 12.04£0.01 15.4+0.04 17.5+0.01 19.3+0.03
C6 12.940.00 13.740.00 15.2+0.00 16.3£0.00 18.3+0.03
D1 12.0+0.00 14.0+0.02 15.0+0.02 17.610.05 20.2+0.03
D2 12.04£0.01 14.2+0.00 15.3+0.01 16.940.03 18.940.05
D3 11.6+0.01 13.6+0.00 14.9+0.01 17.010.01 18.910.05
D4 11.0+0.01 14.0+0.50 15.44+0.00 17.5+0.00 19.3+0.00
D5 12.9+0.00 13.9+0.02 15.240.02 16.3+0.00 18.3+0.01

CLSI,2004Interpretation
Key: A=Abattoir soil, B=Abattoir Effluent, C=ABUTH Gynecology department, D= ABUVeterinaryteachinghospital examination
table

Table4showsthemeantSDofinhibitionzoneofcommercialbeevenomagainstAcinetobacterspecies isolates at different concen-
trations of 7.81mg/ml. 15.26mg/ml, 31.25mg/ml, 62.5mg/mland 125mg/ml. For the purpose of this finding, to interpret the
results of the zone diameter, theantibacterial effect and inhibitory effect of the venom at the concentration of 30mg/ml was-
compared to that of Chloramphenicol (30pug), a standard antibiotic. When interpreted with
CLSI,2004guide,zonediameterofChloramphenicol(30ug)>18issensitive,<12isresistant,while13-17is intermediate.
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TABLE4:MEANZSDOFINHIBITIONZONEOFCOMMERCIALBEEVENOMATS5DIFFERENTCONCENTRATIONS AGAINSTEIGHTEEN POSITIVEISOLATES OFACINETOBACTERSPECIES

Z1 (mm) for venom
Concentration(mg/ml)

Acinetobacterspe- 7.81 15.26 31.25 62.5 125
cieslsolates
Al 13.8+0.03 15.3+0.02 19.4+0.03 20.9+0.00 22.610.01
A2 14.4+0.01 15.3+0.01 18.7+0.03 19.9+0.00 22.0+0.00
A3 13.4+0.04 14.6+0.05 19.6+0.01 21.9+0.03 22.6+0.01
B1 12.8+0.01 16.3+0.01 19.4+0.02 20.9+0.01 22.6+0.04
B2 13.0+0.03 15.3+0.01 19.7+0.02 19.9+0.01 22.0+0.01
B3 13.4+0.03 14.6+0.03 19.6+0.02 21.9+0.03 22.6+0.00
B4 13.0+0.02 15.0+0.50 19.4+0.00 19.5+0.04 21.7+0.00
(o] 14.9+0.01 15.1+0.01 19.3+0.00 19.3+0.02 22.3+0.01
c2 11.0+0.02 12.8+0.04 15.0+0.00 17.6+0.02 19.8+0.04
c3 12.0+0.04 13.3+0.02 15.3+0.01 16.9+0.00 18.9+0.01
ca 11.6+0.03 12.6+0.03 14.9+0.03 17.0+0.01 18.9+0.00
c5 11.0+0.06 12.0+0.01 15.4+0.50 17.5+0.00 19.3+0.50
C6 12.9+0.00 13.7+0.00 15.2+0.03 16.3+0.00 18.3+0.50
D1 12.0+0.50 14.0+0.02 15.0+0.50 17.6+0.05 20.2+0.04
D2 12.0+0.00 14.2+0.01 15.3+0.04 16.9+0.01 18.9+0.03
D3 11.6+0.01 13.6+0.01 14.9+0.50 17.0+0.02 18.9+0.03
D4 11.0+0.50 14.0+0.00 15.4+0.00 17.5+0.02 19.3+0.00
D5 12.9+0.01 13.9+0.02 15.2+0.01 16.3+0.00 18.3+0.01

CLSI1,2004Interpretation
Key: A=Abattoir soil, B=Abattoir Effluent, C=ABUTH Gynecology departments, D= ABUVeterinaryTeachingHospital examina-
tion table

Table 5 shows the Antibiotic Susceptibility profiles of eighteen Acinetobacter species isolatesa-
gainst7antibioticsused.Theisolatesshowed100%sensitivetoimipenem,61.1%wereresistanttoColistin,88.8%resistancetoChlora
mpenicol,100%resistanttoCiprofloxacin,penicillin,SXT,and Ampicillin.
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TABLESANTIBIOTICSUSCEPTIBILITYPROFILESOFACINETOBACTERSPECIESISOLATESFROMABATTOIRSOIL, ABATTOIREFFLUENT,ABUTHGYNECOLOGYDEPARTMENT,ANDAB
UVETERINARY
Teachinghospitalexaminationtable against7antibiotics

AntibioticsTested(ug)
Acinetobacterspe- IMP C cip P SXT cT AMP
cieslsolates
Al S R R R R I R
A2 S S R R R S R
A3 S S R R R S R
Bl S R R R R S R
B2 S R R R R S R
B3 S R R R R R R
B4 S R R R R | R
Cc1 S R R R R R R
Cc2 S R R R R R R
Cc3 S R R R R R R
ca S R R R R R R
c5 S R R R R R R
c6 S R R R R | R
D1 S R R R R R R
D2 S R R R R R R
D3 S R R R R R R
D4 S R R R R R R
D5 S R R R R R R

CLSI,2004INTERPRETATION

Key: IMP Imipenem (30ug), SXT sulfamethoxazole (10ug), CIP ciprofloxacin (10ug), Ppenicillin (10ug), CT colistin (10ug), AMP
ampicillin (10ug), and C Chloramphenicol (30ug), Rresistant,S susceptible,lintermediate.

Table6belowshowstheMinimumInhibitoryConcentration(MIC)forextractedvenomagainstAcinetobacter species isolates from
Abattoir soil, abattoir effluent was 15.26mg/ml while that ofABUTH Gynecology department and ABU veterinary Teaching
hospital examination table was31.25mg/ml. The MIC obtained in the study of bee venom was 31.25mg/ml which indicates
thatBVis effectiveagainstMDRAcinetobacterspecies strains.
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TABLE6: MINIMUMINHIBITORYCONCENTRATIONS(MIC)OFEXTRACTEDBEEVENOMAGAINST POSITIVE ACINETOBACTER SPECIES ISOLATES

Concentration(mg/ml)

Acinetobacterspecieslso- 7.81 15.26 31.25 62.5 125
lates
Al - + + + +
A2 - + + + +
A3 - + + + +
Bl + + + + +
B2 - + + + +
B3 - + + + +
B4 + + + + +
Cl - + + + +
Cc2 - - + + +
c3 - - + + +
ca - - + + +
C5 - - + + +
ce - - + + +
D1 - - + + +
D2 - - + + +
D3 - - + + +
D4 - - + + +
D5 - - + + +

Key:+meansnovisible growth,-meansgrowth

The Minimum Bactericidal Concentration (MBC) for bee venom against eighteen Acinetobacterspecies isolates from Abattoir
Soil and abattoir effluent was 31.25mg/ml, while Isolates fromABUTHGynaecologydepartmentandABUVeterinaryTeaching-
hospitalexaminationtablewerefoundto be 62.5mg/ml as shown in table 7 below.
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TABLE7:MINIMUMBACTERICIDALCONCENTRATION(MBC)OFBEEVENOMATDIFFERENTCONCENTRATIONS AGAINST 18POSITIVEACINETOBACTER SPECIESISOLATES

Acinetobacterspecieslsolates 7.81 15.26 31.25 62.5 125
- - - + +
Al
A2 - - - + +
A3 - - + +
B1 - - + +
B2 - - - + +
B3 - - - + +
B4 - - - + +
c1 - - + + +
Cc2 - - - + +
c3 - - - + +
ca - - - + +
c5 - - - + +
Ccé6 - - - + +
D1 - - - + +
D2 - - - + +
D3 - - - + +
D4 - - - + +
D5 - - - + +

Key: +meansnovisiblegrowth,-meansthereisgrowth

Table8showsthegrowthinhibitionofvariouscomponentspresentinthevenomofA.melliferaidentified by column Chromatography.
The column separated the venom into five unknownfractionswhichwereindicatedasAm1, Am2,Am3,Am4, andAm5.

TABLE8:GROWTHINHIBITIONOFVARIOUSCOMPONENTSINAPISMELLIFERA VENOMAGAINSTFIVE
AcinetobacterSpeciesisolatesbyColumnChromatography

Site Aml Am2 Am3 Ama Am5
A + - - + -
B + - - + -
C + - - + -
D + - - + -

Key:+=Bacterialgrowth, -=No bacterialgrowth, Am1means Apismelliferatoxins1
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Figure 1 below shows the High-Performance Liquid Chromatograph analysis of Apis melliferavenomfrac-
tion.TheHPLCidentifiedApamine, PhospholipaseAandMelittinasthethreeactivecomponentspresent in thevenom ofApis melli-
fera.

HIFTHE T

Figurel:Separation profileof theproteinfractionofApismelliferaAdansonnii

DISCUSSION

Acinetobacter species is often associated with epidemic outbreaks of infections. These infectionsare becoming harder to
treat due to rising number of nosocomial infections having ability to formbiofilmsandresistallantimicrobialsinuseincludingco-
listin(Viscaetal.,2011;Abou-Raya et al., 2013). This study determined the antibacterial activity of bee venom againstmulti-
drugresistantAcinetobacterspecies.Atotalsixtysampleswerecollectedandscreenedfromabattoir soil, abattoir effluent, ABUTH
Gynecology department, and ABU Veterinary teachinghospitalexamination-
tables,fromwhich32(53.3%)suspectedAcinetobacterspecieswereisolated. APl 20NE system identified 18(56.28%) of the pre-
sumptive isolates Acinetobacterspe-
cies.ThisfindingcorrespondstothefindingsofsimilarstudiescarriedoutbySiauetal.(1996);Atallahetal.(2001);andNamitaetal.(2012
Jwith reportedprevalence-
sof11%,18.8%,and9.4%respectively.VenomwasextractedforthespeciesofA.melliferaadansonnii,usingamildelectro-
stimulatordeviceVC-
6Fmodel,withanadjustedvoltageofDC12VasdescribedTowner,(2006).Twenty(20)warrenbeehiveswereselectedusingnon-
probabilityconveniencesamplingtechnique. The extracted venom was further purified and dissolved 125mg, 62.5mg,
31.25mg,15.62mg and 7.81 mg in 1ml of distilled water each and passing it through a membrane filter asdescribed by Hegazi
et al. (2015). The antibacterial activity of extracted venom from AfricanizedkillerbeeApismelliferaadansoniiagainstantibiotic-
resistantAcinetobacter speciesisolatesweredetermined. The analysis showed that the zone diameters of inhibition of ex-
tracted bee venom at5 different concentrations (7.81mg/ml, 15.26mg/ml, 31.25mg/ml, 62.5mg/ml and
125mg/ml)respectivelyagainsteighteenisolatesofAcinetobacterspeciesshowedthatzonediameter>18mmwasconsideredtobese
nsitive,<12mmresistant,while13-17mmwasintermediatewhencompared to 30ug of Chloramphenicol (CLSI, 2010). The results
of this finding also agrees withthe literature reports (Han, et al., 2009) who evaluated the antibacterial effects of whole bee
venom and melittin fraction, andutilized inhibitory effect at a concentration of 30mg/ml and compared to a standard antibio-
ticsPenicillin, and the relative sensitivities of the bacteria was qualitatively estimated by measuringthezonesofinhibi-
tion.TheantibacterialactivityofcommercialvenomfromA.melliferawasalsodetermined at 5 different  concentrations
(7.81mg/ml, 15.26mg/ml, 31.25mg/ml, 62.5mg/ml and125mg/ml) respectively againsttheeighteenisolatesofAcinetobacters-
pe-
cies.Theanalysisshowedthattherewasnosignificantdifferentbetweenthezonediameterofinhibitionofextractedvenompreparatio
nandcommercialpreparation.Theantibioticsusceptibilityprofilesof18Acinetobacter species isolates against 7 antibiotics indi-
cated that all the isolates (100%) weresensitive to imipenem, 61.1%resistant to Colistin, 88.8% resistant to Chloramphenicol,
100%resistant to Ciprofloxacin, penicillin, SXT, and Ampicillin. This showed similarity to the findingof Al-Yaweret al., (2006),
who found that Acinetobacter Species isolates were all sensitive toimipenem. Other studies carried out by Peleg et al., (2008)
showed that allAcinetobacter Species isolates were (100%) sensitive to Colistin and resistant imipenem. Thesedifferences
may be attributed to the different uses of these two antibiotics inhospitals in the lastfew years, predominate exposure of
present isolates to suboptimal levels of antibiotic, prolongeduseofbroad-
spectrumantibiotics,exposuretoisolatescarryingresistantgenes,lackofhygieneinclinical environments and usage of antibiotics
in foods and agriculture (Peleg et al., 2008).Regarding colistin, this study showed a very low level of sensitivity. However,
many studiesreported that the effective antibiotics used to treat colistin resistant Acinetobacter Species isolateswaslmipe-
nem (Helloetal., 2010;Pongpech et al.,2010; Kumaris et al., 2011).
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Acinetobacterspeciesisreportedtobeubiquitousgram-negativecoccobacilli,andarewidespreadin nature, water and soil and has
the greatest clinical significance and identified as the causativeagent of the majority of nosocomial infections especially in in-
tensive care units (Ortel., et al.,2012).Beevenomhasthepotentialtoaddressthisneedduetotheanti-
inflammatorypropertiesaswell as anti-microbial activities.A previous study has demonstrated that bee venom inhibited the-
growth of seventeen Gram- positive and two Gram-negative bacterial out of 44 strains isolatedfrom bovine mastitis in Korea
(Park et al., 2015).Hagazi et al. (2015) reported that bee venomhas antibacterial activity against Escherichia coli, while Socar-
ras et al. (2017) reported effectiveantimicrobial activityagainstB. burgdorferi whichis acausative agentof Lymedisease.The
MIC of bee venom in the current study was 31.23mglml, which indicate that bee venom iseffectiveagainstMDRAcinetobac-
terSpeciesisolates.Theresultsofthesefindingsagreewiththeliterature reports of Safar et al. (2018) who determined the anti-
bacterial activity of bee venomagainstmulti-drugresistantAcinetobacter Speciesbacterial strains.

The Minimum Bactericidal Concentration (MBC) for Apis mellifera adansonnii venom againstAcinetobacterspeciesisolated-
fromabattoirsoilandabattoireffluent-
were31.25mg/ml,whileforAcinetobacterspeciesisolatesfromHospitalandveterinaryclinicenvironmentitwas62.5mg/ml.This re-
sult also agrees with the findings of Towner (2006) who isolated large number of resistantAcinetobacter species isolates from
the hospitals and also stated that due to its ability to formbiofilms, they could cause different nosocomial infections and de-
velop resistance to a wide rangeofantibio-
tics.ColumnChromatographyforbeevenomwereseparatedintofiveunknownfractionswhichwereindicatedasAm1,Am2,Am3,Am
4,andAmb5.TheanalysisshowedthatAcinetobacterspecies was sensitive to Am2, Am3, and Am5 three of these unknown com-
ponents. This resultagreeswiththereportofCorzoet-
al.(2001)whoidentifiedthreeactiveunknownfractionsfromthevenomofApismellifera.Inrecentyears,therehasbeenincreasedfoc
usonbeevenompeptidesandtheirmechanismsofactionfortargetingandkillingvarioustypesofmicroorganisms(Jenssenetal.,
1987).TheHigh-

PerformanceLiquidChromatographanalysisofApismelliferavenomfrac-
tionidentifiedApamine,PhospholipaseA2andMelittinasthethreeactivecomponentspresentinthevenom.Theresult of this study
is in  general agreement  with  those  found by Hegazi et al. (2015) and Castro  et-
al.(2006)whoreportedthattheactivepeptidecomponentspresentinApismelliferathatcaninhibitthegrowthofsomeGram-
negativeandpositivebacteriaareMeltitin,Apamin,andPhospholipaseA2.The statistical analysis one-way analysis of variance
(ANOVA) was employed in this studyindicated that there was no significant difference between extracted and commercial
venom, butthereissignificantdifferencebetweenimipenemandbothextractedandcommercial venoms.
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Conclusion

Basedonthisstudy,the followingconclusionscouldbemade:
TheisolationofAcinetobacterspeciesfromtheabattoirsoil3(9.4%),effluent4(12.5%),andABUteaching hospital gynaecology de-
partment 6(18.75%) and ABU Veterinary Teaching hospital5(15.63%) is an indication that the organism is ubiquitous in the
environment and commonnosocomialpathogen in the Hospitals.Antibiotic susceptibility patterns of Acinetobacter species
isolates showed that Imipenem may beadrugof choicethat canbeused totreatAcinetobacter speciesinfection.Venom of Apis
mellifera adansonni inhibited the growth of Acinetobacter species isolates at31.25mg/mland killed them at
62.5mg/ml.TheMICandMBCofthevenomweredeterminedtobe31.25mg/mland62.5mg/mlrespectively.

RECOMMENDATIONS

Fromtheresultsofthisstudy,thefollowingrecommendationsareproffered

Further researchtodeterminetheextentofthe activityofextract againstotherresistant andpathogenicmicroorganisms should
beconducted

ThereisneedtodoextensiveresearchonthelethaldoseofApismeliferavenomsoastodeterminesafeconcentrationsforhumanuse.

It is also recommended that the identification and characterization of the Apis melliferave-
nomb5fractionsandtheirmajorantibacterialelements(s)shouldberesearchedandutilizedforotherorganisms

Research on bee venom that may lead to the future design of novel antibacterial agentsshouldbeconducted
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