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Abstract

[raq.

The anlibacienial elTzce of Tragi propolis extract was evaluated by an in vitro study wsting the growth
of various Gian-uzgalive and Cram-positive hacterin. The hacteticidal activity of this eatrael was analyzad
by serial dilation in tehes This <iudy, found that Gram positive bacterin are susceptible o very low propelis
concentiations, (e the nlher hand, Gram eegative bocteria were mans resistant, with the minimal baccericidnl
cancentrlion of {his extract ranging berween 0.5 aud 1 g ml”, lur the spueeics vl Gram positive hacterin
and were rangiog belween 2 and 4 mg ml far the species of Gram-oegative bacteria, The resulls ot this
study suggest that propolis is ellective in comrolling of multple patholoapies as 2 oatucad resoures W prevent

muny bactevial fzctions.

Intreduction

Propolis {bees gum) ioa resinows yefloe-
brown 10 dark  beown substance callected by
worker honey boes from the arowing, parts of 1rees
and shuubs (e.p., leaf buds, 1ok wonnedsd, Propolis
protects the hive in two weaws: Fisl, i reinloces
G hive isclf; sccand, il prodects the hive lroan
hactzrinl and wira] nfection. Fropolis i@ collcoted
I'rom heehives through the wse of toaps or through
scraping methads, Tiowewver, it s the use of traps
from  which the highest quoaliy propoliz s
obtnined, dus to g Jower dogres of contamination
{1 And it iz these lalier properties which e las
fouad so helpful through the conmieics. lropelis
has he=n nsed by man sinee carly times, for varions
purperies, and zipecially as a medicine becruse of
s antimicrabial - propertics. Howewver,  more
racently there has boen resurgrnee moits use, and
currently, research is being carcied out on is
wolivily, chlecls and possible nses in hiolopy and
medicine. The mast prominenl are its application
g5 @ diclary supplement and s pse in the
pharmuceutical indusiry (2, %, 4. 'Fhe antibacterial
aod antifuongal aedivities are the most popular and
amomng the most axieesively investigated biolopical
aelioms of propolis (%, 6% There ace maoy dag
abuul anliviral action, too €5, 73.For the purpose of
covmmanfeable diszascs with bacterial infoction
nnd pezistant bacleria toe manufacmred antibiotics,
the ahjectives af this work were:  to study the
detivily ol Irqi propelis extract apainst seseral
fyram-pasitive and Geam-nagative bacteria.
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Materinls amd Methods
Ealclion of Propolis
Iray propealis samples were collesiezd from

an nptary located in Al-Tamavin {a rogion 60 km
o B-eas) Dagtulad) in o leremt seasons and storcd
al 4%, For the purpose of extraction, voe pram of
propeliz weas cut inlo small peees, wnd eslracied al
tean temperature with 500m) of 70% cthanol using
ultrazanis bath {Dzcon FS 380, England) for 90
mimudes. Then, the  alecholic cxtract  was
evaporated at S0 wdil drviiess {1)
Amiibacteriz! axvay

Six  baclerial  strans weers used:
Prevwdomonas  geruginosa, Proiens  valgards,
Klebslella prenmonts, Diplococcus pirenmonia,
Strepracoccns faeclis and Baciftus subriifis These
bacteria  were kindly  supplied by the
Rintechnolomy department; oolleze of scisnce,
gniversity  of DBaghdad, Taghdad, Teag  The
bacierinl suspensinmg was prepared and adjnated by
camparison  against 0.3 Me-larland  turkidity
standaed {Sx WY call mi"y mbes. B owas further
diluted 1o obtain a final of 5 x 1% cofl ml=. Al
baclerid strains were yub- cullure en nutricnl bret
(8], The brollh was ineeulated by the 0.2 mnlf10ml
bredh either with all basiaria strains, then added |
wl of (0.5, 1, 2 4 and & mg} propolis. The tubes
wore incubated at 37 °C for 24 h. The growth of
contral bacterial zrowth duc to propolis was
measured by fuehidine of &0 nm wavelsninh, The
rmean walies of inhibition were caleolued frem
friple  reading in  each test The  ndnicmo
bavtericidal conceniration (MBLC) of popalis was
determinzd by the ten-Ihld dilution mwedwed against
buuieria) siraing in fa viire,
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Stativtical data amalysis: ¥z wore statislically
aralyvzed using SPS5 sratistical sufrware [version
11.5). The vaias are given as mesn L <tandard
gety

Results

This sty confinms e antibacterial effvet of
propolis extract on varionz Gram-negative and
Uram=positive hacleria, Tn particular,
crude of propotis is @ very poteoy ohibitor of
growth of bacleria such as climical isolates of
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Pyradomanas  gerdgiveye.  Proteos  volparic,
Klehuiella prewmonia, Diplococeus pretmenla,
Streprecoccus faccalis and Bactllus rubrillis. All
bactoral  palfopess failed © grow oo highr
concomtrations af propulis exmaet (Table 1 and
Figure 1, 21

Table 1, Antbacicrial peapertics of Tragi propoliz

Strains Dptical Deoslty 600 nm
Concentratlon of propolis tog mlL”
0.5 1 2 | 4 & Conirel
Pseudomanas 1.59+0.34 | 1.4110.11 1'21*”'2‘:'?0.4510.04 0.15:0.13 | 0 581D.28
| REFHGINGSE : .
Proteus vulgans 1454025 140£0.30 [ 1,15-0.22 0214007 ] 0.11=0.04 1.43-0.19 ]
Kiehslelis 13610 24 133019 | 1.23=0.22 | 0.2110.04 } 0.153.0058 1.32=0.10
. pneamania A - _ o
Diplococcus 1800012 | 1.20£020 0851012 | 041.012 | 0.12+0.08 | ©.2910.1
phewmania _ |
Streplococcus 1 a0-014 | 1.39=0.08 | 1342014 { 013002 0120016 | 1.49:0.36
faecalis
‘Baclifus subliflis 0.4540,06 | 0.30_0.07 | 0.31-0.17 | 0.20+0.13 | 0.20-0.02 | 0.3210.03

Preadomornas geruginosa: The results indicated
that propolis exhibiced antibactzrial activity at
concentrations vl 1 mg ml ™ (0.45 1 0.04) and
above  ps compared with contra} 058 - 028
{Tablc 1} Thers was also an ohviows decrease in
the anmber of vialle cells of Prepdomonas
aerugingse especially at the higher woncontration
(6 me ml "y was 1.12 x10% CFU ml ™' as comparcd
with concrel 4,35 ¢ 10° CFL ml ™ (Figure 1) The
MEC of propolis was 4 mg mi”.

Froteus vadgarls: The rouully  indicated  that
propolis  cxhibited  anbibacterial - aclivity  at
conceanations of Img wd ' (1.&020.30) and
above a5 compared with conrol 1.43+018
{Table 13 There was nlsa an obvieus decrease o
the muuber of winhle cells of Protray vuiparis
cspecially ar the higher congentration (1 and & mz
il ) was 1.57 x10% and1.42 *1C% CET ml 7
respectively as compared with confrol 1.07x10°
CLL ml "', The MBL of propolis was 2 mgml™,
Klebrielia prewsonia: The rosulls indicated thal
propolis  exhihited  anlibacterial  sctivity  at
concentratiocns of Llmg ml L.2300018) and
ahuye a3 cummpared with conmral 1.32+0.10

{(Tahle 11, There was alse nu abvious decrease in
the number of viable cells of Kleiwiclia
prewmonta cspecially at the Wigher wancentralion
(4 and 6 mg mI'y was 1.67 x10° and 1.42 »10°
C11 m] Y paspectively me compared with conteol
080 x10° CFU ml ™ (Ligwre 1) e MBI of
propelis was 2 my wl™,

Diplococens prewmonia: The reaili indizarad
that propalie oxhibited antibacterinl activity &
concenimtions of 2 mg ml ' (085£0.12) and
above as comnpared with coptral 1.3510.11
{Tahle 1), L'hore was also an obvions decredse 1L
the numbgr of wishle colls nf Diplococeus
preumonin cspecially ol the higher conceulration
(4 anil & mg ml™ was 387 10% amd .27 x10°
CFLI m1 ™', respoetively as veulparsd wilh conteal
1 0dxi0® CFY ml lipuee 2)0 The M of
nropoelis was 05 my il

Streptococeis faccativ: The resull indiatcd doat
exhibited antibacrerial  activigy Al
eomeentrations af 4 mg (0.1300.02) und above As
compared with contrul 1.4%+0.38 (Takle 1), There
wis also an ohvivus docrense in G nwmber of
viable cellz af Strepioepocus faecalls copecizlly o

prapnlis
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the higher concentrarion (4 and & g ml™) was
367 k10% and 1.27 108 CFU il ™, rusnoctively
a5 compared with contrel §04215" CF mi e
"{Figure 2). The MBC ol propokis was (.5 mez ml .
Baciliug sadbillic: The re-ults indicated  thay
prapolis  exhibited  antibacterial  aclivily  at
concentrntions oF dmg ol (0202013 and
aboye as compared with contrel 03840 08
(Table 13 There was rlso an obvions decresse in
the number of viable colls of Bacitius subriflis

especially at the higher concentration (6 mpg ml
was 1.50 x10° CFU inl ™ as compared with eontrol
262 x16° CFL mil © (Figure 2). The MBC of

copolis was ! oe ml?
t=d
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TFigure 1. Propolis cffect against cell
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Fizure 2. Propalis cffcct against cell vinhility of
Grom posifive bacleria
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anlibacterial aclivity of Tragi propoli= (9% lu s
study, woe conld verify that Gram positive hacteria
(Diptacaecix preumonia, Streplococcus faecalis
and Bacfifus subdittis) ave suscoptible 10 very low
propolis concentrations. On Uw ather hand, Gram
negative  bavicria  (Preedomonas  aermyinove,
FProteus vulgaris and Kiehciolla puewmonia) weoe
mare redislanc. Previous etidies also reported ther
Gram-nogative bucleria were loss suscepiible 1o
lower mininal inhibitory coneenlrations (MIC)
than Gram-positive strains (10, 13,12, 13, 14_ 151,
However, wilth respect 10 the magnituds ul the
MIC, Iragi propolis shivwed Tower activily apainst
Psendomeonas aeruginosa than Protens valyeris
and Kichsieclle paeumoeniz and was mors active
aprainst Diplicoceus PREQMIONER anl
Streptucosaus faecalis than Bacilluy sebiitls, 'The
quantitative and gualitative chemical compasition
could provide an explanation for e chserved
dilferences. Crude prapnlfs contains 2 mixture of &
Large munbor al'binlagically active substances ¢(16)
that belong chewically to the terpencs, vallvic ueid
and ifs cetors, {luvoncids, free fauinu aeids.
aldchvdes and ketones, Many studies have shawn
that faity acid esters, phenolic compounds nnd
cinnatniz acid were the main propolis cooslituents
and somc of wors shown o puassws
amdibacterial activity (17, 18), Crinde peopelis was
shown wmore effective (than singfe chemicals, a
possible explanation of why propelis is more
effective than its individual compounds (143 O
course, muxlures ars meors likely w0 conlain Loxic
constituenls, and  they must tx thormugshly
inveatigated and slandardized before approved lor
uge un i krge-seale basiz in the Weaar (200 Many
roscarchers  had  investipaled  he  antibacterizl
activity of propoliz and its extracts against Gram-
posilive and Grao-negalive sivains end found cthat
propolis had aotibavierial acrivity apninst a wids
raoge of Oram-positive rods bul lad a Kmited
acriviny apaingt Gram-tepative hacilli £21. 22).A0
in vime studics Lave demonstrated that propolis
axtracts are morc effeclive against Gram-positive
cocsii (Staphylococous aurens, Streplovoccis [5-
tacmelyticos), but are only active agwinst some
Gram-nepative bactetia, such as Escherichie cilf
or Preadomonas aeruginosz (123, O 1l othor
hand, othet studics {7,229, have indicated that the
bacterivstalic or bactzricidal clivels of propolis
dopond on the dose and that Grame negative aerabie
hazteria may also be inhibited at concentrations
higher than 2.8 g ml ' Alss, the minimum
loltibitury concentration of propolis against 33 8.
GEreis strabns and B2 otber bacterial seains wore
determined by Gismarik and Teepl €23, Sclieller

them
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nd co-workers (24) found 19 eleracnts in propoldis,
threc fractions were obtained an:t fested apains
Swiphyiovaccns spp.. [n ancther study, Schellsr o
al, {45) Teund ha* rhe sensitiviy of 90% of
Staphpiococc 10 ethanolic exiram ol propalis was
Iower thun in a standard stenin of 8. awress, Shub
clal (26} pregured cthanolic sxracts from saniples
of propalis callected in 18 regions ol the fommer
LSSE. These entravis werz serially diluted in agar,
in Potri disfwes, The dishes were then inoculared
with the bacleria Baciflus cerews, S, aureas,
Escherichia coli and Prendomonns aerdginosa,
and the fungus Candide efbicans, and neubaied al
370 er 2025 °C for 484, Propnlis at 125-500 pe
ml" fmhihited the growih of B.Cereus and S,
agrzas, bub vsually not that of the other o
bacteria. or the funpus, cvon al concemrations
Bipler than D00 g ml™' . These findings conlinm
that, the antivicicbial properlies of propolis
possibly were aliributed G §is hich flavancids
comrenr, L anti-baclerial activity of European
propoliz s due te s MTavonoid arlycanes {galangin
£ pinacombrind  and  phenclic  sompaunds
{pinobanksin, pinehanksin 3-C-acerake, Leneyl-p-
coumarate, calleic acid exers, and ferulic and
caffeie aeidsh, amd in propolis from the Canary
Islands, lignean forofurans. The German varicty,
rich in phenylothyltrans-caffeate. bency] lerulate
and galangin, is mors effective against 8 ourens
and Escherichia eeli, than the French varicly, rich
in heucyv] callvawe und pinocembrin {273 The
inhibitsen of bavteriab vizhility by propolis cxtract
was poohably dug to the loss of tieir ability ta bind
W TINA (28] This fact suggesled thal prapolis
miglt acl by inhibiting TANA replication and ool
reprodaction. Tn conchusion the Teagi propalis
calraet exhibit significant ancibacterial activity.
This is an expected result, since propoliz is thought
{or be Lhe defense of bees against infections. ‘Thewe
reanlts coulionn thut antibacterial properties of
priqwlis  possibly coukd siriboted o s high
Navonisids content (9] and volatilas {293, Hence,
propelis should be viewsd moee appropriately as a
complex walura]l resowrce for the conmol of
ticioorganisms rather than antimizrobial dregs.
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