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 íÒ()Ç,5 6,7(8 !" 9/; Ñ<%=Ò í(>æÑ? å,@@A Ï<8(= æ BC" Ñ(./8 í(> íÑ(D.8 ÒÇ 9/; Ñ<%=Ò !+(3+#"Â ß<E íÑ(D.8ÇæÑ? ÇæÑ? Ó<F.)(8 !@G    9Ü"(;

H=<D= HA -+Ç H8 H5<I (8 6Ï<7 !" È</$" J.KLI  ,.+(I ÔæÑ -+#&DC" íÑ(D.8 H8 ß<3L" (+ Ñ(D.8 æÑ? í(> H=<D= ÒÇ !+(3+#"Ç ß<E íÑ(D.8  í#.M

   äÇÑÇÏÑ<Ü%=Òæ (> !@FA íÇ#8 í#&DA ND0ÇO" -.@PD> æ ,7(8 !" Q666 ¡ã<" ¡æÑ?R í#.M H=<D= í(> ÔæÑ#+() ÒÇ #I ä()Â Ñ(./8 9/; ÒÇ   !Ü" Ï(Ü'+Ç

6,+(D= 6N)Ç å,+Ï#M S+ÇÑ Ñ(./8 (> ä(&)Ñ<%=Ò ÑÏ !MÏ<EÂ !8(+ÏÑ æ !@.E(8 J.KLI ,.+(I íÇ#8 9/; í(> H=<D= ÒÇ åÏ(T&)Ç åÒæ#"Ç

+Ç ÒÇ Ý,> H8 !MÏ<EÂ Ú<.7 äÇO." -..UI HUE(V" -ÇæÑ? ÇæÑ? Ó<F.)(8 !@G W+#X ÒÇ äÇ#CI ä(&)Ç í(> ä(&)Ñ<%=Ò ÑÏ Ç í#&A(8 íÒ() Ç,5 æ NLA Ò

 æ 9/; í(> H=<D=PCR   í#&A(8 !+(C= J.KLI íÇ#8 äÂÇæÑ? ÇæÑ? Ó<F.)(8 !@G  åÏ<8 H@+O> #G æ #8 ä("Ò Ñ(./8 HA !+(.D.7<.8 í(> N/I  í(5 H8

,@&/> åÇ#D> å,@@A åÇ#DM S+(&= (8 !>(M æ" ¡6,7(8 !  

 :Ñ(A ÔæÑ ÏÇ,UI121 8 QB+,YR äÇ#CI ä(&)Ç ZV) í(> íÑÇÏÑ<%=Ò ÒÇ 9/; H=<D=   NÜLA  (> H=<D= 6,+Ï#M íÑÇÏ#8 H=<D= æ È(K&=Ç ![Ï(\I ÊÑ<] H

 æ å,7 (8 ÔæÑPCR  ,@&[#M ÑÇ#Y ^+("ÒÂ ÏÑ<" æ  á<\$"PCR  ÒÑ(MÂ áŽ íæÑ_̀a 6,7 ÒÑ<[æ#&3EÇ ,]ÑÏ

:S+(&=  ÒÇ121  ÒÇ å,7 íÑæÂ bD5 9/; H=<D=í(> ä(&)Ñ<%=Ò ÒÇ  ¡äÇ#CI ä(&)Çc1 9/; H=<D=  ÇæÑ? ÇæÑ? Ó<F.)(8 !@G   ÔæÑ (Ü8 æ íÒ() Ç,5PCR 

6,+Ï#M !+(C= ,.+(I  äÇ#CI ä(&)Ç í(> ä(&)Ñ<%=Ò ÑÏ !MÏ<EÂ Ú<.7 äÇO." -+Ç #8 (@8d̀2e  Ñ<%=Ò í(> åÏÑæÇ#[ !MÏ<EÂ ä(3"Ç H8 H5<I (8 6,7(8 !" f

@7 æ g@+Ñ<&.=<" ¡ÊÇÑÏ(] íæÑ #8 äÂ !T@" h"(A #.i(I æ !=(C5 ÊÑ('I ÑÏ äÂ N.)(/0 æ (>Ñ<j)Ç -+Ç H8 9/; Ñ(./8 (> 9/; ÑÏ (>Ñ<j)Ç -+Ç !+()(

 6,7(8 !" íÑæ#k

3



 

      !"#$" 

 !" #"!$"%&Â ß'( íÑ!)*+AFB,American foulbrood- 

.Ï'/ #& È'01& ¡ 203 Ñ'45Ò äÇÏÇÒ'5 #"!"%67!+ íÑ!)*+ 8"%6)9&  

 ã!5 :+ ÑÇÏÑ';<Ç æ =4>& ã%? í%67!+  %@Ç ÑÏ íÑ!)*+ 8"Ç #AB

ÇæÑC :5'? =1D ÇæÑC Ó'E*<!+  #& !F Ñ';<Ç .Ï'/ #& Ï!G"Ç

HA5Ç'DIJK LI  HA5!)+ åH5Ò á!<Bakhiet & Stahly, 1985, .-

 %+Ç%+ ÑÏ !FÑ';<Ç°C, C!+ í!&Ï ¡#$MN OJJ  ÒÇ P*+ íÇ%+OJ 

UV Ñ'5 æ ¡-:Q*RÏ  HS !+ Ó!)D ÑÏ 8*AT)F .HA60F ãæ!Q& ÊHM+

 H*UH(!&%V á'E1& HA5!& áæÇH6& í!F åHAA7 #5'W3OJ  ÒÇ P*+  XI 

HA5!& #& åH5Ò =3!<  ,Heyndrickx et al., 1996- !FÑ';<Ç .

ÇÒ'5 .HAFÏ #& ÑÇ%R :E)Y ÏÑ'& íæÑC :EY%& ÑÏ ÇÑ 203 Ñ'45Ò äÇÏ

 á'Z ÑÏ ð C')[&,L\K]^ Gregorc & , -#?H5Ò :*(æÇ =3!<

Bowen, 1998 ÒÇ P*+ í!FæÑC .-]  =5'W3 :+ =405  ÒæÑ

 äÇ'_ #E*N í!FæÑC ÑÏ #(æ HA60F %D ãæ!Q&OJ  :+ %6)7 !" Ñ';<Ç

,  Ï'/ #& íÑ!)*+ `4< í%@'& Ñ'ZBailey & Lee, 1962 .-

 ÑÏ !FÑ';<Ç äÏÒ :5Ç'_pH  ÏæHY\a\ °C í!&Ï æ LbK L\  =1D

2*Væ%UÂ æ%$*& c"Ç%/ CO2  OJ –  I .HFÏ #& ÎÑ  X  ÑÏ Ñ';<Ç

, #5!*& åÏæÑ\a\  dpH -¡æÑC :E*<'+ eE+ ÒÇ H[+ ÒæÑ f" ð !4"%QD  :+

 ÑÏ %*>$D :+ ÑÏ!R #M"æÑ í!F á'E< .H"Â #& ÑÏ #M"æÑ 2$/

 :+ ã'*E6*BÇ gh< ÒÇ !F ßŽ!D f)7 :+ 8"Ç %+ !A+ HA60*5 æÑC åÏæÑ

.HA+!" #& %*>$D iA(')F ÑÏ æ Ð'W5 äH+ å%WY 2NÇÏ  =E[+ æÑC

 Ï'/ #& iED f*)60*< #)"%67!+ f",Davidson, 1973.- 

[& Ñ'Z :+ :7 !FæÑC ¡•%& ÒÇ H[+ åÏ'D :+ HA60F j5Ñ H*W< á')

 i7 ÑÏ æ åH/ #/k6& l;< æ åÏÇÏ j5Ñ %**mD å%*D íÇ å'9R

 P"ÇnVÇ !+ ¡äH+ åÑÇ'"Ï `"%oD ÒÇ lB .H5%*? #& ÑÇ%R á'E<

 #F!D'7 ÊH& ÒÇ lB p"ÑHD :+ !FæÑC äH+ Ê!"'61& :6"Ò'$0"æ

 #& á'E< åÑÇ'"Ï æ i7 :+ åH/ fMN lEV f" ÊÑ'q :+

 HA40r,Bailey & Ball, 1991#"!$"%&Â ß'( íÑ!)*+  .- 

 í!F ÊÑ!0N `_'& æ =<Ç #5!9_ ÊÑ!GD ÑÏ s9& íÑ!)*+ f"

 æ ÏæÒ t*oMD !+ ÏÑÇ'& ÒÇ #E*N ÑÏ !&Ç Ï'/ #& íÏ!u6RÇ •Ñn+

 %+ ÊÑ!v5 .Ï%7 f)7 äÂ í%*wM*B æ á%6A7 :+ äÇ'D #& e"%<

 #"!<!A/ íÇ%+ æHA7 ÏÇ'& %w"Ï æ æÑC ¡203í!FÑ';<Ç  #AB

ÇæÑC Ó'E*<!+  í!F #&H*BÇ #+!"ÏÑ ÑÏAFB   #& ÔÒÑÇ %B Ñ!*0+

.H/!+ #"!<!A/  ÇæÑC Ó'E*<!+ #AB ÑÏ 203 Ñ'45Ò í!F åÏÑæÇ%VÑÏ

 Ñ!*0+ ¡203 åx"æ :+  !F åÏÑæÂ%V 8"Ç ÊÇÏÑÇæ æ ÊÇÑÏ!q Õ'uN

Ô%60? á%6A7 ÑÏ #/ÒÑÇ !+ ÔæÑ æ H/!+ #& =*)FÇ !+AFB  8*+

.ÏÏ%? #& È'01& !FÑ'M7  íÒÇH5Ç åÇÑ 8"Ç %+!A+   !5Ç'D ÔæÑ f"

 %F!y íÑ!)*+ sUk3 Ò'AF :7 #&!wAF Çn"Ñ!)*+ 2&!3 #+!"ÏÑ ÑÏ

 #"!$"%&Ç ß'( íÑ!)*+ :*E3 åÒÑ!4& ÑÏ í%@'& ã%FÇ H5Ç'D #& ¡åHM5

 :$E+ æHA7 äÂ íÇ%+ !9AD :5 t*oMD ÑÏ í%*N!D %F  :7 Ç%r ¡H/!+

 =3%< :+ :$"Ñ'Z :+ =<Ç Ñ!+ ä!"Ò `EzÇ äÂ ä!w"!0)F íÇ%+

+ í!F Ñ';<Ç.HAA7 #& åÏ'(Â ÇÑ :QhA& #&!)D Çn"Ñ!)*  #&!)D ÑÏ

 Þ'V ÏÑÇ'&PCR ÔæÑ ÒÇ åÏ!W6<Ç  #+!"ÏÑ æ #"!95 t*oMD íÇ%+

 #& :A"nF æ ä!&Ò ÑÏ #"'_ :V%q 8*AT)F æ íÑ!)*+ 8"Ç 2&!3

. H/!+ :6/ÇÏ Ï%+ Ñ!7H5Ç'D PCR ã!G5Ç íÇ%+  %)"Ç%B ÒÇ äÇ'D #&

  :*Y!5 ÒÇ åH/ {6M& í!F16S rRNA 7 åÏ!W6<Ç %7Ñ!& 8"Ç .Ï%

 ÊÑ'q :+ !F :5')5 ÑÏ !F í%67!+ Ñ!M65Ç æ Ú'Ræ #<Ñ%+ íÇ%+

 Ï%*? #& ÑÇ%R åÏ!W6<Ç ÏÑ'& åÏ%60?Alippi  et al., 2004).- 

PCR ÔæÑ ÒÇ åÏ!W6<Ç  #"!$"%&Â ß'( íÑ!)*+ #"!<!A/ íÇ%+

 ÑÏ #&%1& æ !6<æÑ%"H& c<'D äÇ%"Ç ÑÏ Ñ!+ 8*(æÇ íÇ%+ 203 Ñ'45Ò

 á!<]JO] åH/ ã!G5Ç  .=<Ç 

 Ú'*/ äÇn*& 8**[D :[(!h& 8"Ç ÒÇ ÝHF #AB í%67!+ í!F Ñ';<Ç

ÇæÑC ÇæÑC Ó'E*<!+  H*"!D æ äÇ%9D ä!6<Ç í!F íÑÇÏÑ'45Ò gh< ÑÏ

 åH/ ÏÑÇH5!6<Ç æ ÑC'$('& #u*oMD ÔæÑ :E*<æ :+ äÂPCR     !+

 %v5 ÒÇ í%*? :5')5 Ú'5 8"Ç H/!+ #& 203 :5')5 ÒÇ åÏ!W6<Ç

 H/!+ #& á'4R 2+!R æ =YÇÑ Ñ!*0+ ¡#)_!9D %*z #/æÑ äÇÑÇÏÑ'45Ò 

 

   "%& ÔæÑ æ ÏÇ' 

   :íÑÇÏ() !*'+* 

 8"Ç ÑÏ .H/ åÏ!W6<Ç åÏ!< #VÏ!uD ÔæÑ ÒÇ !F :5')5 È!o65Ç íÇ%+

 á'&%V ÒÇ åÏ!W6<Ç !+ ÔæÑ
2

2

d
qpz

n
××

=  #YkqÇ `"%S æ

SPC   ¡O]O  ÊÑ'q :+ äÇ%9D ä!6<Ç í!F ä!6<Ñ'45Ò ÒÇ :5')5

.H&Â 2)3 :+ í%*? :5')5 #VÏ!uD 
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 ¡#$/n;&ÇÏ ä!&Ò!< #wAF!)F !+O]O   ä!6<Ç gh< ÑÏ ä!6<Ñ'45Ò

 í!F :5')5 .H/ í%*? :5')5 æ È!o65Ç #VÏ!uD ÊÑ'q :+ äÇ%9D

 2Q6A& å!wM"!&ÒÂ :+ æ íÑæÂ e)_ 2"%6<Ç Ýæ%y äæÑÏ 203

 ÑÏ .H"Ï%? áæH_O  toM& !F :5')5 ÏÇH[D æ íÑÇÏ%+ :5')5 {Z!A&

.=<Ç åH/ 

áæ#,1 ÏÑ'" í%& !*'+* : ÑÏ ä%-.(/0 234 () !56%7"

äÇ(/8 ä%-.Ç 

:5')5 HqÑÏ :5')5 ÏÇH[D :QhA& i"ÏÑ

LaL  ̂ å'7Òæ%*V O 

IbaOO  O ̂ Ê!5Ç%*)/ ]  

^|a]  L H5æ!&Ï L 

}La]|  LI Ì%7  ̂

}|a^]  I]  Ûk4_æ!< I  

b^aOJ  OL 8*&ÇÑæ \  

OJJ O]O e)_ b 

 

      !*'+* íÒ%. åÏ%"Â: 

]J 203 :5')5 ÒÇ ã%?¡  !+ ]J 2"%6<Ç %hQ& ÈÂ %6*( #E*& æ Ø'Eo& 

#+'N :+ Ï'/ =NÇ'A$" k&!7 !D åÏÒ sF ÑÏ l;< .g \JJJ   :+

ÊH&^J  Ž'W"%65!< :Q*RÏH/ Ñ';<Ç íæ!Y :7 2q!Y È'<Ñ æ å

H/!+ #&¡ íÇ%+  æ =M7 íÒ!< ÇH_DNA   ÑÏO  ÈÂ %6*( #E*&

.ÏÏ%? #& ä'*05!;<'< 2"%6<Ç %hQ& 

 (Antunez et al., 2004)  æ(Alessandro B.D et al., 2007) 
 

    9;<: 

Ñ';<Ç íæ!Y ä'*05!;<'<¡ ÑÏ íÑ!& 8+ |J :_ÑÏ ÏÇ%? #65!<  :+

 ÊH&]J  ÑÇ%R :Q*RÏ:6V%? l;< ÑÏ =*EB pAB  =M7 c*1& íæ!Y

MYPGP agar  ¡ ãÇH7 %F ÑÏ• ]JJ   =M7  ä'*05!;<'< ÒÇ

Ï'/ #& åÏÇÏ2*Væ%UÂæ%$*& c"Ç%/ ÑÏ ÇÑ !F =*EB .OJK  I  HqÑÏ 

CO2  ä'*<!+'$5ÇH"Ï%? ÏÇH[D .IKL #AE7 í%67!+  =*EB %F ÒÇ

 íÇ%+P"!&ÒÂ íH*"!D í!F :*(æÇ  Ñ!7 :+=VÑ. 

(Antunez et al., 2004)   æ(Alessandro B.D et al., 2007). 

  :!=6æÇ í#=>%8 í%& ?>%"ÒÂ 

   : ã(@ íA="Â B*Ñ 

 åH"Ï =4>& ã%? 2*<!+ ÊÑ'u+  í%67!+ 8"Ç ã%? ín*&Â j5Ñ ÑÏ

.Ï'/ #& 

   :ÒC%8%< 

 #& :6/Ç~? n*)D ãC f" íæÑ æ :6/ÇÏ %+ l5Â :E*<'+ #AE7 f"

  äŽæÑH*U H*07Ç%B ÒÇ å%hR f" l;< .Ï'/L  åÏÇÏ ÑÇ%R äÂ íæÑ X

 PA7Çæ i7 æ È!4Y Ï!G"Ç ÊÑ'q ÑÏ .Ï'/ #& Ø'Eo& k&!7 æ

 .H/!+ #& =4>& ÒC!D!7í!F :"'< ÇæÑC Ó'E*<!+ #AB  #WA& ÒC!D!7

 #F!? æHA/!+ #& %*N!D !+ i*[S =4>&. ,, 2010 OIE 

Manual- 

 

     ÌÇ(D-.ÇDNA  í(-<%) ÒÇ:  

 ÑÏ í%67!+ :"'< ÒÇ #AE7 f"•l IJ  åÏ%7 ä'*05!;<'< %hQ& ÈÂ

 íÑ!& 8+ ÑÏ l;<}I  ÊH& :+ :_ÑÏOI  H[+ æ H/ åÏÇÏÑÇ%R :Q*RÏ

 ÑÏgIJJJ   ÊH& :+I Ï%? Ž'W"%65!< :Q*RÏ" :+ #"æÑ á'E1& ÒÇ .H

 äÇ'A3DNA  ÑÏPCR Ï%? åÏ!W6<Ç"H. 

  (Govan et al., 1999)  æ(Neuendorf et al. , 2007) 

PCR€ 

 ã!G5Ç íÇ%+PCR æ #A*T*B c<'D :7 #q!u6NÇ í!F %)"Ç%B  ¡

, äÇÑ!$)F]JJ] äŽ #(Ç'D Ó!<Ç %+ -16S rDNA  í%67!+

 !F%)"Ç%B 8"Ç .=V%? ÑÇ%R åÏ!W6<Ç ÏÑ'& ¡Ï'+ åH/ #YÇ%Z f"

:[hR ÇÏæHY bp bJJ #& %*>$D ÇÑ.HAFÏ 

F: (5´-TCAGTTATAGGCCAGAAAGC-3´), 
R: (5´-CGAGCGGACCTTGTGTTTCC-3´) 

PCR PA7Çæ #"!95 sGY f" !+]I %6*(æ%$*&  ÒÇ æ =V%? ã!G5Ç

Ia] 10 X PCR %V!+ %6*(æ%$*&  ¡IaJ  á'E1& %6*(æ%$*&OJ 

dNTP mix ÑC'& #E*& ¡O  =vEz ÒÇ %6*(æ%$*&OJ  ÑC'& æ%$*&

Taq (1U)¡%)"Ç%B %F ÒÇ  ¡]  á'E1& ÒÇ %6*(æ%$*&]I  ÑC'& #E*&

MgCl2 ¡O DNA ÒÇ %6*(æ%$*&  %hQ& ÈÂ æ åH/ ÌÇ%o6<Ç

PCR  .H"Ï%? åÏ!W6<Ç  !+ ÝÑæHABÇ =5!"ÏÇ%? %E$"!<'&%D ÑÏ

Initial denaturation c"Ç%/  í!&Ï !+}I  ÊH& :+ :_ÑÏO 
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 æ :Q*RÏLJ  ÊÑ'q :+ íH[+ 2$*<Denaturation  í!&Ï !+}L 

 :_ÑÏO  ¡:Q*RÏAnnealing  í!&Ï !+II  :_ÑÏLJ 

ò  ¡:*5!@Extending  í!&Ï !+b]  :_ÑÏO  2$*< f" æ :Q*RÏ

Final extending  í!&Ï !+b]  :_ÑÏI H"Ï%? ã!G5Ç :Q*RÏ 

 )et al., 2002 Piccini .( 
 OJ  á'u1& ÒÇ %6*(æ%7!&PCR  !+]  :+ %V!+ jA"Ï'( %6*(æ%$*&

 áŽ í!F fF!r 2NÇÏ :+ æ Ø'Eo& #+'N ÒÑ!?Â|aJ  HqÑÏ

íæ!Y H"!&æ%+ ã'"H*DÇ¡ H/ :V!SÇ Ñ!7 8"Ç íÇ%+ . ÒÇDNA 

marker ¡1 kb  ¡ÒÑ'Væ%6$(Ç ä!&Ò ä!"!B ÒÇ lB æ H/ åÏ!W6<Ç

 íæÑ áŽ å!w6<ÏUV-Transilluminator  æ #<Ñ%+ =9_

, =V%? ÑÇ%R íÑÇÏ%+ l$3Sambrook et al., 1989.- 

 

PCR  æ 9;<ÒÇ EF%4 G>%-* :E3H í%& !*'+* íæÑ () 

  ÒÇO]O  ÊÑ'q :+ äÇ%9D ä!6<Ç iE6o& {Z!A& ÒÇ :7 203 :5')5

 l;<æ =M7 ÇH6+Ç Ï'+ åH/ íÑæÂ e)_ #VÏ!uDPCR   2)3 :+

 ÏÇH[D 8"Ç ÒÇ .H&ÂLO  PCR æ =M7ÑÏ :5')5  p"!65 .H5Ï'+ =4>&

 ÑÏ áæH_] =<Ç åH&Â {Z!A& f*$WD :+ æ #E7 ÊÑ'q :+.

 

 áæ#,I E3H í%& !*'+* ÑÏ ÇæÑC Ó'J=.%) KLM í%&Ñ'N.Ç !) K@Ï'6Â KO3* æ PJ7" K*ÇæÇ(Q R>Ò'8 : 

 

PCR  9;< S=T" íæÑ () å#0 íÒ%. Ç#, í%& í(-<%) KLJ< ÒÇ 

 íÒ!<ÇH_ l;< æ í%67!+ íÒ!<ÇH_ æ ¡íÒ!< åÏ!&Â 2YÇ%& ÒÇ lB 203 í!F :5')5 ÒÇDNA   ¡PCR  åH&Â %"Ò ÑÏ äÂ p"!65 :7 åH/ ã!G5Ç

.=<Ç 

 

 

 

 

 

 

 

 

i"
ÏÑ

 

:QhA& 
 æ =M7PCR =4>&

ÏÇH[D HqÑÏ 

O å'7Òæ%*V] IJ 

] Ê!5Ç%*)/b IJ 

L H5æ!&ÏO LaLL 

^ Ì%7| }a]] 

I Ûk4_æ!<OJ ]aO} 

\ 8*&ÇÑæL ]L 

                            e)_                            LO                                                           ,\a]I- X 
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L: Ladder 1 Kb , C+: Positive Control , C-: Negative Control , 1-31: Sampel

 í%&#*%)U1  ÔæÑ %) !< 9OV" !*'+*PCR  áŽ ÒÇ å#0 !=/8 WXH ÑÏ #>Ï(@ #=>%8K" å#&%;" %&Ï'0 

 

YT) 

 !DH)3 #"!$"%&Â ß'( íÑ!)*+ #F!wM"!&ÒÂ t*oMD :6/~? ÑÏ

 t*oMD æ åÏ'+ íÑ!)*+ 2&!3 íÒ!<ÇH_ æ =M7 %+ #A64& #Q"%WD

 Ó!<Ç%+ æ %45!&Ò Ñ!*0+  !F í%67!+ %"!< ÒÇ íÑ!)*+ 2&!3

.=<Ç åÏ'+ #"!*)*/'*+ í!F 'w(Ç æ íŽ'('VÑ'& ÑÏ åÒæ%&Ç

PCR f*A$D iE6o& í!FÑ'M7   8*QQ1& c<'D #[*<æ Ñ'Z :+

  t*oMD æ #"!<!A/  íÇ%+ÇæÑC ÇæÑC Ó'E*<!+ #AB  íÑ!)*+ 2&!3

 #"!<!A/ .=<Ç :6V%? ÑÇ%R åÏ!W6<Ç ÏÑ'&  #"!$"%&Ç ß'(

ÇæÑC Ó'E*<!+ #AB í!FÑ';<Ç ÒÇ åÏ!W6<Ç !+ 203 í!F :5')5 ÑÏ ¡

 f*A$DPCR  ÒÇ í%*?'E_ æ á%6A7 ÑÏ #/ÒÑÇ !+ Ñ!*0+ ÔæÑ

 {Z!A& ÑÏ !F ä!6<Ñ'45Ò 8*+ ÑÏ #"!$"%&Â ß'( íÑ!)*+ Ñ!M65Ç

!F Ñ'M7 8*+ !& #6Y æ iE6o&  2$M& 8"%6)9& .Ï'/ #& È'01&

 í!F Ñ';<Ç t*oMD !+ Ø!4DÑÇ ÑÏÇæÑC Ó'E*<!+ #AB  í!F :5')5 ÑÏ

 #AB %"!< Ñ'•Y 8*AT)F æ !F Ñ';<Ç 8"Ç s7 ð !6405 =vEz ¡203

 :+ =405 :7 H/!+ #& 203 ÑÏ !F Ó'E*<!+ !" æ !F Ó'E*<!+ #AB

ÇæÑC Ó'E*<!+  í!F #AE7 H/Ñ e5!& æ HAA7 #& H/Ñ %6["%<AB #

ÇæÑC Ó'E*<!+  æ n*(!"Ï ÔæÑ :+ H"!+ ÇÑ !F Ñ';<Ç 8"Ç %+!A+ H5'/ #&

 8*AT)F æ Ï')5 ‚*EmD åH/ {*RÑ 203 í!F :5')5 ÑÏ Ž'W"%65!< !"

 .Ï')5 Ý~Y æ á![V %*z ÇÑ Ñ';<Ç HR!V í!F í%67 !+ ¡#FÏ!&%? !+

 #&%1& æ !6<æÑ %"H& Ñ!+ 8*(æÇ íÇ%+ äÇ%"Ç ÑÏ]JO] PCR ÔæÑ 

 t*oMD ÑÏ ÇÑ;<ÇÇæÑC Ó'E*<!+ #AB í!F Ñ'  íÒÇH5Ç åÇÑ 203 ÑÏ

 P"!&ÒÂ =*<!0Y æ H5Ï%7PCR   #"!"%67!+ =M7 ÏÑ'& ÑÏ

 ÇÑ 203cfu/ml LK]  ÒÇ åÏ!W6<Ç !+ :[(!h& 8"Ç ÑÏ .H5Ï%7 8**[D

 æ =M7 ÔæÑPCR  äÇn*& %v5 ÒÇ äÇ%9D ä!6<Ç 203 í!F :5')5

 Ú'*/ÇæÑC ÇæÑC Ó'E*<!+ #AB í!F Ñ';<Ç  .H/ í%w(!+%z 8"Ç ÑÏ

#u*oMD f*A$D ÒÇ {*Q1DPCR   í!F #AE7 e"%< #"!<!A/ íÇ%+

ÇæÑC ÇæÑC Ó'E*<!+ #AB   åH/ íÒ!< ÇH_ ¡203 í!F :5')5 ÒÇ :7

 :V%q %+ åæk3 ÑC'$('& í!F ÔæÑ ÒÇ åÏ!W6<Ç .H/ åÏ!W6<Ç ¡Ï'+

!&Ò ÑÏ #"'_ .HA60F n*5 {*RÏæ e"%< ¡:A"nF æ ä :7 ÏÇÏ ä!M5 p"!65

 ÏÇH[DLO Ï :5')5PCR æ =M7Ñ  ,\a]I  :7 ¡H5Ï'+ =4>&  - X

#"!$"%&Ç ß'( íÑ!)*+ 2&!3 íC!+ ð !6405 Ú'*/ ÒÇ ="!$Y  ÑÏ

 .ÏÑÇÏ ä!6<Ç í!F ä!6<Ñ'45ÒPCR ÔæÑ   íxDÇ%6<Ç f" äÇ'A3 :+

 ß'( Ñ!+ ÊÑ!0N æ s9& íÑ!)*+ 2&!3 í%w( !+%z íÇ%+ H"H_

 #& íxDÇ%6<Ç 8"Ç f)7 :+ .Ï'/ #& È'01& äÇ%"Ç ÑÏ #"!$"%&Â

 ä!&Ò ÊH& ÑÏ ÇÑ 203 :5')5 íÏ!"Ò Ñ!*0+ ÏÇH[D =('9< :+ äÇ'D

 Êæ!•R æ åÏÇÏ ÑÇ%R #+!"ÒÑÇ ÏÑ'& í%6)7 :A"nF !+ æ #F!D'7

 ÑÏ #(!)6YÇ í!F #&H*BÇ æ #?Ï'(Â !" íÑ!)*+ =*[Sæ ÒÇ #1*1q

 2&!3 jA"Ñ'6*5'& æ á%6A7 ð ![hR .=/ÇÏ Ñ'M7 æ :QhA& gh<

'( íÑ!)*+ 2&!3 t*oMD {"%Z ÒÇ íÑ!)*+ :5')5 ÑÏ #"!$"%&Â ß

 Ý%u& ÒÇ í%*?'E_ ÑÏ #"Çn0+ PQ5 !F ä!6<Ñ'45Ò 203 í!F

 :45!_ :)F ÊÇ%*@!D æ :6/ÇÏ #"!*)*/ ÏÇ'& æ !F f*D'*+ #65Â í!G+!5

 íÏ!u6RÇ Á!QDÑÇ ¡ä!?HAA7 Ý%u& :[&!_ íÇ :"~mD =&k< ÑÏ íÇ

 .=/Ç~? HFÇ'N í!_ %+ 203 ÊÇÑÏ!q P"ÇnVÇ æ äÇÑÇÏÑ'45Ò

Ç ÒÇ 2q!Y p"!65 %"!< :E*<'+ åH/ ã!G5Ç í!F #<Ñ%+ !+ :[(!h& 8"

=9+!M& 8*QQ1&Êæ!WD æ !F ÇÑ !F Êæ!WD 8"Ç 2E3 :7 ÏÑÇÏ #"!F
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 Ñ!7 ÔæÑ æ ¡!F ä!6<Ñ'45Ò ="%"H& ¡íÑ!)*+ =*[Sæ ÑÏ äÇ'D #&

.Ï')5 'G60_ äÇ%+Ñ!7 æ å!wM"!&ÒÂ =*W*7 æ åH/ ã!G5Ç 

 äÇÑ!$)F æ #5'$*+ í!RÂ #<Ñ%+ p"!65]JJL  íæÑ %+]\  :5')5

 ÒÇ 203OL  ÒÇ, Ñ'M7^  :7 ÏÇÏ ä!M5 -åÑ!RO|  %v5 ÒÇ :5')5

 !+ #?Ï'(ÂÇæÑC Ó'E*<!+ #AB í!FÑ';<Ç  æ ÝÇ%? .H5Ï'+ =4>&

, P5ÇÑ!$)F]JJO ÒÇ -OL]|   åH/ P"!&ÒÂ 203 :5')5OO   X

 !+ #?Ï'(ÂÇæÑC ÇæÑC Ó'E*<!+ #AB  ä!609( ÑÏ .H5ÏÇÏ ÔÑÇn? ÇÑ

, P5ÇÑ!$)F æ #$0A*;*(]JJb ÒÇ -]IO  åH/ P"!&ÒÂ 203 :5')5

 ÒÇ}  ä!/Ñ'M7 ÒÇ :*Y!5IO  , ÏÑ'&La]J  !+ #?Ï'(Â Ï'_æ -X #AB

ÇæÑC ÇæÑC Ó'E*<!+  P5ÇÑ!$)F æ !5!*60"%7 .H5Ï%7 Ê!4@Ç ÇÑ

,]JJ| íæÑ :+ -]^]  í!F á!< ÑÏ 203 :5')5]JJI  æ]JJb  Ñ!7

 ÑÏ .H5Ï%7]JJI  ÒÇO^]  åH/ P"!&ÒÂ 203L^ , ÏÑ'&]L  ÒÇ -X

 !+ #?Ï'(Â %v5ÇæÑC ÇæÑC Ó'E*<!+ #AB  ÑÏ .Ï'+ =4>&OJJ  :5')5

 ÑÏ åH/ P"!&ÒÂ 203]JJb   .H5ÏÑæÂ =<H+ #9+!M& HqÑÏ n*5

, P5ÇÑ!$)F æ n5'65Â :U'?æÑÇ ÑÏ]JJ^ í!F á!< #Z ÑÏ -]JJO  æ

]JJ]  ÒÇ P"!&ÒÂ !+OJO  ÒÇ 203 :5')5O}  Ñ';<Ç ¡=(!"Ç #AB

ÇæÑC ÇæÑC Ó'E*<!+  ÑÏ ÇÑI] , :5')5IaIO   2"Ò%+ ÑÏ .HA6V!" -X

, P5ÇÑ!$)F æ •!/]JJO ¡-OLb  æ #DÇÏÑÇæ 203 :5')5LJJ  :5')5

 !F äÂ H5Ï%7 P"!&ÒÂ ÇÑ 2"Ò%+ ÒÇ 203ÇæÑC ÇæÑC Ó'E*<!+ #AB 

 ÒÇ ÇÑ]^ , :5')5| .H5Ï%7 ÇH_ #DÇÏÑÇæ 203 -X 

 á!< ÑÏ %6"Ñ]JJL 203 í!F :5')5 íæÑ %+ Ï'N Ê!Q*Q1D 8)S 

 ä!)(Â í!F ä!6<Ñ'45Ò ÑÏ]  !+ ÇÑ #?Ï'(Â  X #AB í!FÑ';<Ç

ÇæÑC ÇæÑC Ó'E*<!+  ÑÏ .Ï%7 ÔÑÇn? ÇÑ}|  ÒÇ XbJJ  203 :5')5

 æ !BæÑÇ :"Ï!1DÇ %*z í!FÑ'M7 ÒÇ ä!)(Â :+ #DÇÏÑÇæ\]  ÒÇ X]JJ 

 ¡!BæÑÇ :"Ï!1DÇ í!F Ñ'M7 ÒÇ #DÇÏÑÇæ 203 :5')5 #AB í!FÑ';<Ç

ÇæÑC ÇæÑC Ó'E*<!+ / ÇÑ.Ï%7 #"!<!A 

 í!F á!< ÑÏ {*Q1D 8*)F :+!M&O}}\K O}}L   :UæÑH5!V c<'D

,O}}b P"!&ÒÂ á!45Ï :+ .=<Ç åH/ ã!G5Ç  -]J}}  ÒÇ 203 :5')5

 ÑÏ cQV Ê!Q*Q1D 8"Ç ÑÏ ¡#_Ñ!N 203 æ ä!)(Âb  í!F 203 ÒÇ  X

 :$*(!Y ÑÏ H/ #+!" ÏÑ ÇæÑC ÇæÑC Ó'E*<!+ #AB í!F Ñ';<Ç ä!)(Â

!F 203 :5')5 ÒÇ ¡ä!5'" ¡8*65ÇŽÑÂ í!FÑ'M7 ÒÇ :7 #_Ñ!N í

.Ï'+ %DC!+ Ñ!*0+ HqÑÏ 8"Ç Ï'+ !$"%&Â æ :*<æÑ ¡äÇ%"Ç 

PCR 8*QQ1& ÒÇ íÑ!*0+  t*oMD íÇ%+ ÇÑÇæÑC Ó'E<!+ #AB  ÒÇ

 ÏÑ'& #q!u6NÇ =M7 í!F c*1& íæÑ %+ åÏ%7 H/Ñ í!F #AE7

 á!< ÑÏ äÇÑ!$)F æ äÇ'? í!RÂ .H5Ç åÏÇÏ ÑÇ%R åÏ!W6<ÇO}}} ÔæÑ 

PCR  t*oMD íÇ%+ ÇÑÇæÑC Ó'E*<!+ #AB  =M7 í!F c*1& ÒÇ

 åH/ ÇH_ í!F :"'< ÔæÑ 8"Ç !+ H5Ï%7 #YÇ%Z #q!u6NÇ #AB

ÇæÑC Ó'E*<!+  p"!65 .H5Ï%7 #& H*"!D =3%< :+ ÇÑ 203 ÒÇ

 !+ #?Ï'(Â gh< 8*+ :7 =<Ç åÏÇÏ ä!M5 iE6o& Ê!Q*Q1D

ÇæÑC Ó'E*<!+ #AB í!FÑ';<Ç  sUk3  Ú'Ræ æ 203 ÑÏ #$*A*E7

AFB  í!F ÔæÑ .ÏÑÇÏ Ï'_æ Ø!4DÑÇ 203 Ñ'45Ò í!FæÑC ÑÏ

AFB :*E3 åÒÑ!4& ÑÏ  Ï!"Ò Ñ!7 æ !F :A"nF PF!7 :+ #+!"ÏÑ 

 PF!7 ÇÑ íÑ!)*+ Ô%60? %hN H5Ç'D #& Ñ!7 8"Ç .HA7 #& f)7

.s*/!+ :6/ÇÏ Ñ'45Ò í!F #AE7 äÏ%+ 8*+ ÒÇ :+ Ò!*5 :$A"Ç äæH+ HFÏ 

Â =<Ï :+ p"!65 :+ :_'D !+ %"!< Ê![(!h&æ {*Q1D 8"Ç ÑÏ åH&

 ÇæÑC Ó'E*<!+ #AB í%67!+ í !F #AE7 e"%< t*oMD 8*QQ1&

 !+ #q!u6NÇ =M7 í!F c*1& ÑÏ !F í%67!+ %"!< ÒÇ  ÇæÑC

 f*A$D ÒÇ åÏ!W6<ÇPCR  #"!*)*/ '*+ í!F =0D Ï%+Ñ!7 äæH+ æ

AFB t*oMD íÇ%+ ä!A*)ZÇ 2+!R æ e"%< f*A$D f" H5Ç'D #& 

!F :5')5 ÑÏ :+ Ø'+ %& í!F åÏÑæÂ%V %"!< #6Y æ æÑC ¡203 í

 %"!< ÒÇ %D ä!<Â Ñ!*0+ 203 ÒÇ í%*? :5')5 :$A"Ç 8)S ¡H/!+Ñ'45Ò

.H/!+ #& -... ¡ã'& ¡æÑC, !F í%*? :5')5 

 

     R)%L" 
1.   Alessandro B.D. , Antunez  K. , Piccini C. ,

Zunino P. (2007) DNA extraction and PCR
detection of Paenibacillus larvae spores from
naturally contaminated honey and bees using
spore- decoating and freeze-thawing
techniques.World J Microbiol Biotechnol 23 : 593–
597 

2.  Alippi A.M., Lopez A.C. & Aguilar O.M.
(2004).A PCR-based method that permits
specific detection of Paenibacillus larvae
subsp. larvae, the cause of American
Foulbrood of honey bees, at the subspecies
level. Applied Microbiology, 39 : 25–33 

8



 

3.  Alippi A.M., Lopez A.C. & Aguilar O.M.
(2002). Differentiation of Paenibacillus larvae
subsp. larvae, the cause of American foulbrood
of honeybees, by using PCR and restriction
fragment  analysis of genes encoding 16S
rRNA. Appl. Environ. Microbiol., 68 (7) :
3655-3660. 

4.  Antunez K.A., Alessandro B.D., Piccini C.,
Corbella E. & Zunino P. (2004).Paenibacillus
larvae larvae spores in honey samples from
Uruguay: a nationwide  survey , Journal of
Invertebrate Pathology, 86 : 56–58 

5.   Bakonyi T., Derakhshifar I, Grabensteiner E.,
Nowotny N. (2003). Development and 
evaluation of PCR assays for the detection of
Paenibacillus larvae in honey samples:
comparison  with isolation and biochemical
characterization. Appl. Eviron. Microbiol., 69 
(3) : 1504-1510. 

6. Bailey, L. and Ball, B.V. (1991). Honey Bee
Pathology. 2nd edn. Academic Press, London. 

7. Bailey, L., Lee, D.C. (1962). Bacillus larvae:
its cultivation in vitro and its growth in vivo.
(1962).  J. Gen. Microbiol. 29 : 711 –717. 

8. Bakhiet, N., Stahly, D.P. (1985). Ultrastructure
of sporulating Bacillus larvae in a  broth
medium. Appl. Environ. Microbiol. 50 : 690–
692. 

9.   Davidson, E.W. (1973). Ultrastructure of AFB
disease pathogenesis in larvae of the worker
bee, Apis mellifera. J. lnvertebr. Pathol.. 21 :
53-61. 

10. Heyndrickx, M., Vandemeulebroecke, K.,
Hoste, B., Janssen, P., Kersters, K., De Vos, P.,
Logan, N. A., Ali, N. & Berkeley, R.
(1996).Reclassification of Paenibacillus
(formerly Bacillus) pulvifaciens (Nakamura
1984) Ash et al. 1994, a later subjective
synonym of Paenibacillus (formerly Bacillus) 

larvae (White 1906) Ash et al. 1994, as a
subspecies of P. larvae, with emended
descriptions of P. larvae as P. larvae subsp.
larvae and P. larvae subsp. pulvifaciens. Int J
Syst Bacteriol 46 : 270–279. 

11. Govan, V. A., M. H. Allsopp, and S. Davison.
(1999). A PCR detection method for rapid
identification of Paenibacillus larvae. Appl.
Environ. Microbiol.65:2243–2245 

12. Graff de Dirk C.,Vandekerchove D.,
Dobbellaere W., Peeters J.E.,Jacobs F.J. 
(2001). Influence of the proximity of American
Foulbrood cases and apicultural management
on the prevalence of Paenibacillus larvae
spores in Belgian honey.Apidologie 32 : 587-
599.       

  13. Gregorc, A., Bowen, I.D., (1998). 
Histopathological and histochemical changes in   
honeybee larvae (Apis mellifera L.) after
infection with Bacillus larvae, the causative
agent of American foulbrood disease. Cell Biol.
Int. 22 : 137– 144. 

14. Krystyana P., Andrezej B. (2008). Occurrence
of Paenibacillus larvae spores in honey
samples domestic apiaries.J. apicultural
science.52 (2):105-111 

15. Lipinski Z., Szubtarski  J., Szubtarska D.,
Kasztelewicz J. (2007).The contamination of
winter stores and early spring honey with
spores of Paenibacillus  larvae in Polish
apiaries of the Malopolska – provice. Polish 
J.Vet.Sci. 10(2): 71-74 

16. Modirrousta H., Moharrami M., Torkaman M.
(2012). Development of PCR method for
diagnosing of honey bee American Foulbrood
disease. Archives of Razi Institute,Vol. 67,
No.1:1-5 

17. Neuendorf S. Hedtke K, Tangen G. and
Genersch E. (2004).Biochemical
characterization of different genotypes of 

9



 

Paenibacillus larvae subsp. larvae, a honey bee 
bacterial pathogen. Microbiology, 150: 2381–
2390 

18. OIE Manual of Diagnostic Tests and Vaccines 
for Terrestrial Animals (2010).Part 2 , Section 
2.2 , Chapter 2.2.2 

19. Pernal S.F., Melathopoulos a.p. 
(2006).Monitoring for American Foulbrood  
spores from honey and bee samples in 
canada.Apiacta. 41: 99-109. 

  
20. Piccini C., D'Alessandro B., Antunez K. & 

Zunino P. (2002). Detection of Paenibacillus   
larvae  subsp. Larvae  spores in naturally 
infected bee larvae and        artificially 
contaminated honey by PCR.World J. 
Microbiol. Biotechnol., 18 : 761- 765. 

21. Ritter W. (2003). Early detection of 
American foulbrood by honey and wax 
analysis. Apiacta, 38 : 125–130. 

22. Schuch .M.T., Madden R.H. & Sattler A. 
(2001). An improved method for the  detection 
and presumptive identification of Paenibacillus 
larvae subsp. larvae spores    
      in honey. J. Apicult. Res., 40 (2) : 59–64. 

23. Sambrook J., Fritsch E.F., Maniatis T. (1989) 
Molecular cloning: a  laboratory  manual, 2nd 
edn. Cold Spring Harbor Laboratory Press, 
Cold Spring Harbor, NY 

24. Von der ohe W. & Dustmann J.H. (1997). 
Efficient prophylactic measures against 
American foulbrood by bacteriological analysis 
of honey for spore contamination. Am.Bee J., 
137 (8) : 603–606. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Survey of contamination rate of  Paenibacillus larvae larvae  spores (the causative agent 
of American foulbrood)  in the produced honeys in apiaries of Tehran province by 
culture and PCR
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American foulbrood (AFB), a severe bacterial disease of honeybee brood, caused by the sporeforming 
bacterium Paenibacillus larvae subspecies larvae. The agent, infect and kill larvae and produce billions 
of resistant spores to environmental factors. The spores are distributed in bee colonies and apiaries, thus 
bee products (honey…) are contaminated.For diagnosis, culture and chemical tests are very 
timeconsuming and expensive which occasionally give false result. 
In this study, 121 samples of honey were collected from apiaries in Tehran province. The samples were 
selected by simple random method. Honey samples were diluted with an equal volume of distilled water 
and centrifuged, then the pellet used for DNA extraction. DNA was used for culture and PCR. PCR 
products were electrophoresed on 0.8 % agarose gel.  
The result showed that out of 121 honey samples which collected from beekeeping of Tehran province, 
31(25/6 %) samples were positive by culture and PCR. 
To control and preventive measures before the occurrence of any kind of damages, we can monitor or 
screen of honey samples on regional and national scale by using culture and PCR method. According to 
the possibility of Honey contamination with the spores and its importance in global trade and a clear 
negative impact on exports, monitoring and detection of spores in honeys is very essential. 
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