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Abstract 

Antibacterialproperties of Iran West Azarbaijan province honeybee propolis tested on the Bacillus larvae cause of American Foulbrood disease of honeybee. After cultivation of bacterium in special medium we used of two antibacterial susceptibility tests :Broth Dilution Susceptibility Test and Paper Disk Susceptibility Test . In the B.D.S.T. 0.32 milligrams/ml and higher concentrations of propolis inhibited growth of bacterium completely and in the P.D.S.T. paper disks that contained 0.01 to 0.1milligrams of propolis made a growth inhibition zone about 5-18 mm in diameter around them. These results show that produced propolis in Iran has a acceptable antibacterial effects on the B.larvae and may be useful in A.F.B treatmentsin the honeybee hives. 
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Introduction

Honeybee propolis is a resinous exudate that is collected from different trees and plants byforagers of honeybees . Resins are taken back to the hive and mixed with bees wax and used as a sealing and disinfecting agent. Interesting , if a intruder such as a mouse die in the hive the bees cover the carcass with propolis , which prevents serious bacterial infection within the colony . Common sources of propolis are conifers , poplars , beech , horse chestnut , alder ,birch , hazel , oak , willow , pine ( Paul .C .Cheng and Gery . Wong 1996).
Main propolis compounds are flavonoids , flavones , flavonols, alcohols , aldehyds , aliphatic acids and aliphatic esters , amino acids , aromatic acids , aromatic esters , chalcones and dihydrochalcones , hydrocarbons esters ethers , hydroxy and ketowaxes , terpenoids , sugars , steroids(MC Marcucci 1995 , Bankova et al 2000 ).

Human had been acquainted with propolis medical properties for thousands years , as "Ray Hill notes that propolis has used as a folk remedy to cure bacterial infections for more than2000 years " (Paul .C .Cheng and Gery .Wong 1996).

More researches have accomplished on the thrapeutical effects off propolis , especially on the its antibacterial effects, and in the most of them results have been satisfactory . As Meresta and Meresta (1985) examined the sensitivity of 75 bacterial strains to propolis extracts , of these 69were identified as Staphylococcus spp and Streptococcus spp . All strains exhibited a high sensitivity to propolis extracts. The antibacterial activity of propolis against S. aureus 209 P had minimum inhibity concentration (MIC) and minimum bactericidal concentration (MBC) values of 10 and 120 mg/ml , respctively. ( MC Marcucci 1995 ). 

It has showed that gram positive bacteria are more sensitive than gram negative bacteria to propolis extracts , for example growth of gram positive bacteria has inhibited by 3mg/ml of propolis extract , but this concentration has showed no effect on the gram negative bacteria . Extracts of propolis made with water , buffers of pH 5 and 6 or petrol have showed no acivity against any of the tested strains , however , extracts made with buffers of pH 7 or 8 , EtOH (C2H5OH ) , DMSO ( dimethyl sulphxode ) , chloroform or acetone have inhibited S.aureus , Bacteroides subtilis and Candida albicans . Zone of inhibition ranged from 7 to 14 mm in diameter (Paul .C .Cheng and Gery .Wong 1996).

American foulbrood is a contagious bacterial disease in honeybee that causes high mortality in larva and early pupae stages . Causative agent of this disease is Bacillus larvae bacterium that is a gram positive and catalase negative .It does not growth in common bacteriological media and need thiamin and certain amino acids for growth ( Peter.H.A.S.1986 ,Bailey 1981). B.larvae forms a endospore that survives in sever conditions for more than 35 years and can cause disease after this time period (Bailey 1981)
 Many antibacterial compounds are used for AFB treatment and it is partially controlled in more countries . But , unfortuntly all these compounds have no effect on the bacterium spores. So that , the eradication of AFB is very difficult .On the other hand , residuses of chemical compounds in the honeybee products is a great problem in use of these compounds in bee colonies .Therefore researchs must continue for finding effective and safe materials .

West Azarbaijan province is located in the west and north - west of Iran .It is a mountainous province and has a cold climate . The grass layer in W.A is contained of pastures ,farms and a little of forest and there are many kinds of trees and plants that are sourses of propolis , so that ,it has a good conditions for honeybee keeping . There are more than 350 thousands honeybee colony in this province and it may be produced thousands tons of honeybee products.

The main aims of this project that is the first work on the antibacterial properties of Iran propolis are: determination of the antibacterial effects of Iran West Azarbaijan province honeybee propolis and sesitivity ranges of B.larvae to ethanolic extracts of produced propolis in this province .

Materials and Methods
 1- Propolis : we collected propolis samples at random from severl apiaries in the West Azarbaijan province.

 2- Bacillus larvae bacterium : we obtained a certain strain ( ATCC 1044 ) of thisbacterium from Microbiology Department of Razi Vaccine and Serum Research Institutue .

 3- J-medium : according to Peter .H.A.S . suggestions we used of J-medium for cultivation of B.larvae as followings compounds and concentrations :
 -Trypton 5 gr 

Yeast extract15 gr 

K2HPO43gr

Agar20gr

Glucose2gr 

Distilled water 1000 cc

4 - Broth medium.

5-Ethanolalcohol ( 90%).

6- Filter paper Whatman No 1 and 2.

7- Macfarland standard solution ( Koneman .K et al 1983 ).

 Procedures

Antimicrobial Susceptibility Procedure 

We used of Baure -Kerby method as following steps:

1- Preparation ofpropolis extracts : One hundred grams crude propolis mixed with 200 ml of 90% ethanol and maintained in a rotatory water bath shaker during 1 week at 25 c ( Menezes et al 1997 ).The ethanolic extracts were then filtered in Whatmann No 1 filter paper .

2- Preparation of certain concentrations of extracts : after extraction of crude propolis we driedextracts by use of a incubator . Then mixed a certain level of dried extracts with 1 ml of ethanol 90% . 

3- Making filter paper disks similar to standard antibiotic disks .

4- Dipping filter paper disks into the certain concentrations of propolis ethanolic extracts and determination of their propolis concentration .

5- Preparation of the culture medium ( J-medium ).

6- Preparation of the standardbacterial inoculum ( was comparing with Macfarland standard solutionno 1).

7- Cultivation of B.larvae( standard inoculum )on J-medium agar surface .

8- Placing paper filter disks on the agar surface at least 15 mm from the rim of the petri dish , with approximately 20 mm of space between disks .

9- Incubation of prepared plates in 35 c for 18 hr.

 10- Measurement of growth inhibition zone diameter around paper disks by a ruler .

  Minimum Inhibitory Concentration

 For this aim we used of Broth Dilution procedure as following steps:

1-Preparation of Broth medium .

2-Preparation of certain concentrations of propolis extracts.

3-Preparation ofB.larvae inoculum ( as described before ).

 4-Adding certain levels of B.larvaeinoculum to Broth medium.

 5-Adding certain levels of propolis extracts to inoculated medium .

 6- Incubation of preparated tubes in 35 c for 18 hr .

 7-Cultivation of tubes contents on the J- medium agar surface and incubation in 35 c for 18 hr.

 8-Determination of bacterial growth on the J- medium surface after incubation time .

Results 

Table no1 shows the results of the Antibacterial Susceptibility procedure . As it is showed when we increased the propolis concentration in paper disks , the growth inhibition zone around them also increased . On the other hand , the relation between propolis concentration and its antibacterial effects is straight .

	

	Propolis concentration in paper disks

( mg/ disk )
	Growth inhibition zone diameter

(mm )

	0.01

0.02

0.03

0.04

0.05

0.06

0..07

0.08

0.09

0.1
	5mm

8

10

13

14

15

16

16

17

18

	


 Table no 1 : Propolis concentrations and growth inhibition zone diameter around paper disks.

Table no 2 shows the results of the Minimum Inhibitory Concentration procedure . Since , after adding propolis extracts to broth medium it produces a milky color and it will not appear bacterial growth in the medium , we cultured the tubes contents on the J- medium agar surface then incubated in 35 cfor 18 hr and then counted the bacterium colony number that has been grew on the J- medium agar surface.

	Propolis concentrations in broth medium ( mg / ml )
	B.larvae colony number on the J- medium agar ( 18 hr in 35 c )

	0.01

0.02

0.04

0.08

0.16

0.32

0.64
	20

14

7

4

3

0

0


Table no 2 : Propolis concentration in broth medium and B.larvae colony number on the J-

medium surface .

Discussion

  It is showed that propolis has more effects on the gram- positive bacteria than gram- negative bacteria . These differences may be due to differences between cell wall stracture in the gram positive and gram negative bacteria .In addition , the plant and tree sources of propolis ,year seasons and propolis solvents have very effects on the therapeutical properties of propolis . As it is showed that organic solvents are benefit for propolis extraction .

In this project we observed that filter paper disks that contained 0.01 to 0.1 milligrams of propolis made growth inhibition zone from 5 to 18 mm in diameter . These results are similar to Brumfit et al observations . They showed that propolis extracts make a growth inhibition zone from 7 to 14 against the S.aureus , Bacteriodes subtilis and Candida albicans ( Brumfitt et al 1990 ).

 Meresta and Meresta examined the sensitivity of 75 strains to propolis extracts . All strains exhibited a high sensitivity to propolis extracts . The antibacterial activity of propolis against S.aureus 209 p had minimum inhibitory concentration ( MIC ) and minimum bactericidal concentration ( MBC ) values of 10 and 120 mg / ml respectively ( Meresta and Meresta 1980).

 The antimicrobial effects of ethanolic extracts of propolis have been tested against a total number of 267 anaerobic strains . The culture of bacteria generally showed the highest sensitivity to 1 mg / ml of EEP ( Kedzia 1986 , 1990 ).

 There are some researchs on the antibacterial activity mechanisms of propolis . As Takaisi showed that propolis prevents bacterial divisions and forms a pseudo - multicellular Streptococci , addition , propolis disorganizes the cytoplasm membrane and cell wall , causes a partial bacteriolysis and inhibits protein synthesis ( Takaisi . Kikuni .NB and Schiler .H 1994 ). Park .YK et al showed that propolis inhibits the glucosltransferase enzyme activity of S.mutans ( Park . YK et al 1998 ).

 Meresta suggested that propolis destroys Bacillus larvae . When we cultured contaminated broth medium with B.larvae that contained 0.32 mg / ml propolis extract on the J- medium agar surface it grew no bacterium on it . Therefore , we can suggest that propels has bactericidal effects on the B.larvae and may be destroyed B.larvae spores . But confirmation of this hypothesis needs more researchs.

 With due attention to West Azarbaijan province grass layer and its climate conditions , it may be produced a kind of more therapeutical propolis in this province .

 Finally this project must cuntinue on the following steps:

1-Consumption of propolis in the honeybee colonies.

2-Determination of side effects of propolis on the both individual and population of honeybee .

3-Making water- soluble extracts of propolis .

4-Determination of all compounds of the produced propolis in the West Azarbaijan province .
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