
ǼǂǵǷŤř ǼǮǪǕ ǻ ǴǭƘǲǪǆǝ ÛǌǾƮǭ Ƿ ƠǭȆƽ ǴǪƪǭ 
ǯƗƸǽƗ ǌǾƮǭ ƠǁƗƴǶƛ ǼǮǪǕ ǰǮƪǱƗ

ĥĪĥ  Ƙơ ĥĩĦ  ƟƘƮǞǅ ,ĤĦĬĤ ƺǾǽƘř ,ǫǸƽ ǳƷƘǮǁ ,Ǭƪǲř ǳƷǷƳ 

ĬĤ/ģħ/ģĪ :ƿƸǽƶř

 16s rDNA ǴǾƭƘǱ ǼǅƘǆƢƱƗ ǜǪƢƲǭ ǻƘǵƸǮǽƗƸř ƠǾƽƘƾƭ ǴƾǽƘǢǭ
ǼƛƋ ǻƘǵ‌ǴǱǸǮǱ ƷƳ ȆǱǸǽŤǩ ǻƸƢŧƘƛ ǻƘǵ‌ǴǱǸū ǼǽƘƽƘǲǁ ƷƳ

ĥǰǾƕƋ ŦǾǱ ƹƘǲǶǭ ¡ĤǻƸǚǅƗ ǧƘǢƛ ǴǱƗƹƸǝ
nikaeen@hlth.mui.ac.ir ÛǌǾƮǭ ƠǁƗƴǶƛ ǳǷƸū ÛƠǁƗƴǶƛ ǳƴǦǂǱƗƳ ÛǯƘǶǞǅƗ ǼǦǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ÛǯƘǶǞǅƗ :ǧǸƖƾǭ ǳƴǲƾǽǸǱ

ǴǾǭǷƷƗ ŮŨǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ÛŭǸƱ ƠǁƗƴǶƛ Ƿ ŭƷƘƢƽƸř ǳƴŨǂǱƗƳ ŮƛƸǭ ÛǌǾƮǭ ƠǁƗƴǶƛ ƴǁƷƗ ƻƘǲǁƷƘŧ -Ĥ
ǯƘǶǞǅƗ ŮŨǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ÛƠǁƗƴǶƛ ǳƴŨǂǱƗƳƷƘǾǂǱƗƳ ÛǌǾƮǭ ƠǁƗƴǶƛ ŭƗƸƢŧƳ  -ĥ

ĬĤ/ģĤ/ĤĪ :ƠǝƘǽƷƳ

ǳƴǾǦš
 ǯƘƾǱƗ ǻƗƸƛ ǻƸƢŧƘƛ ǰǽƗ ǻƘǵ‌ǴǱǸū ƹƗ ǼǊǖƛ .ƴǱƗ‌ǳƴǲŧƗƸř ǯƘƾǱƗ ƠƱƘƽ Ƿ ǼǖǾƜǍ ǼƛƋ ǔƛƘǲǭƷƳ Ǵŧ ƴǲƢƾǵ ǼǞǲǭ ǫƸū ǻƘǵ‌ǻƸƢŧƘƛ ƘǵȆǱǸǽŤǩ :Ǜƴǵ Ƿ ǴǲǾǭƹ
 ǨǾǩƳ Ǵƛ ƘǭƗ ƳǷƷ‌Ǽǭ ƷƘǮǁ Ǵƛ ȆǱǸǽŤǩ ǻƸƢŧƘƛ ǼǽƘƽƘǲǁ ƷƳ ǰǾơǷƷ ǼǁǷƷ Ơǂŧ ƿǷƷ .ƴǱǸǁ ǼƾǞǲơ ǻƘǵ‌ƠǱǸǞǕ Ǵƛ Ƹƪǲǭ ƴǲǱƗǸơ‌Ǽǭ Ƿ ǳƳǸƛ Ɨƹ‌ǻƷƘǮǾƛ
 ƹƗƸǮǾǪř ǻƗ‌ǳƸǾƪǱƹ ǀǲŧƗǷ ŦǾǲŨơ ǳƹǷƸǭƗ ÛƨǽƘƢǱ Ǵƛ ǼƛƘǾƢƽƳ ǻƗƸƛ ƹƘǾǱ ƳƷǸǭ ǼǱȅǸǍ ǯƘǭƹ Ɵƴǭ Ƿ ǰǾǽƘř ƠǾƽƘƾƭ ǴǪǮƩ ƹƗ ƿǷƷ ǰǽƗ ǻƘǵ‌ƠǽƳǷƴƮǭ
 ƷƳ ȆǱǸǽŤǩ ǼǽƘƽƘǲǁ ƷƳ PCR ƿǷƷ ƳƸƛƷƘŧ ǼƛƘǽƹƷƗ ƷǸǒǲǭ Ǵƛ ƸǉƘƭ ǴǖǩƘǎǭ .ƳƸǾū‌Ǽǭ ƷƗƸǡ ǳƳƘǞƢƽƗ ƳƷǸǭ ȆǱǸǽŤǩ ǻƸƢŧƘƛ ǼǽƘƽƘǲǁ ƠǶƩ )PCR(

.ƠǝƸū ǫƘƪǱƗ ƟǷƘǞƢǭ ƸǮǽƗƸř ƠǞƩ Ǵƽ Ƙƛ ǼƛƋ ǻƘǵ‌ǴǱǸǮǱ
 ǰǽƗ ƠǾƽƘƾƭ Ƿ ƠǝƸū ƷƗƸǡ ǼƽƷƸƛ ƳƷǸǭ Nested PCR ƿǷƷ ƹƗ ǳƳƘǞƢƽƗ Ƙƛ ȆǱǸǽŤǩ ƷǸǊƭ ƠǶƩ ƙƋ ǴǱǸǮǱ ĩģ ǴǖǩƘǎǭ ǰǽƗ ƷƳ :ǼƽƷƸƛ ƿǷƷ
 ȆǱǸǽŤǩ ǼǽƘƽƘǲǁ ƠǶƩ)LEG448-JRP( Ƿ (LEG225- LEG858) ¡ (LEG448-LEG858) ǨǭƘǁ ǜǪƢƲǭ ƸǮǽƗƸř ƠǞƩ Ǵƽ ƹƗ ǳƳƘǞƢƽƗ Ƙƛ ƿǷƷ

 .ƴǽƳƸū ǼƛƘǽƹƷƗ
 Ƙƛ  Ǵŧ ǼơƷǸǅ ƷƳ ƴǱƴǁ ǳƳƗƳ ǄǾƲǂơ ȆǱǸǽŤǩ Ǵƛ ǳƳǸǩƋ LEG448-JRP ƸǮǽƗƸř ƠǞƩ ƹƗ ǳƳƘǞƢƽƗ ƟƷǸǅƷƳ Ƙǵ‌ǴǱǸǮǱ ĕĒċǴǖǩƘǎǭ ǰǽƗ ƷƳ :Ƙǵ‌ǴƢǝƘǽ
 ȆǱǸǽŤǩ  Ǵƛ  ǳƳǸǩƋ  Ƙǵ‌ǴǱǸǮǱ  ĕ ħĨ  ¡LEG448-LEG858  ƸǮǽƗƸř  ƠǞƩ ƹƗ  ǳƳƘǞƢƽƗ  ƘƛǷ Ƙǵ‌ǴǱǸǮǱ  ĕĨģ¡LEG225- LEG858ƸǮǽƗƸř  ƠǞƩ ƹƗ  ǳƳƘǞƢƽƗ

.ƴǱƴǁ ƿƷƗƺū
 ƿǷƷ ǴǪǾƽǷ Ǵƛ ƠǕƸƽ Ǵƛ Ƿ ǼƢƭƗƷ Ǵƛ ƴǱƗǸơ‌Ǽǭ ȆǱǸǽŤǩ ǻƘǵ‌ǴǱǸū Ǵƛ ǼƛƋ ǻƘǵ‌ǴǱǸǮǱ ǼūƳǸǩƋ Ǵŧ ƳƗƳ ǯƘǂǱ ƸǉƘƭ ǴǖǩƘǎǭ ƹƗ ǨǅƘƭ ƨǽƘƢǱ :ǻƸǾū ǴƪǾƢǱ
 Ƿ ǼǽƗƷƘŧ ƷƳ ǬǶǭ ǨǭƗǸǕ ÛƚƽƘǲǭ ǻƘǵƸǮǽƗƸř ƙƘƲƢǱƗ Ƿ DNA ƧƗƸƲƢƽƗ ƠǶƩ ƚƽƘǲǭ ƿǷƷ ƙƘƲƢǱƗ ǰǽƗƸƛƘǲƛ .ƳǸǁ ǳƳƗƳ ǄǾƲǂơ Nested PCR

.ƴǲƢƾǵ ǄǾƲǂơ ƿǷƷ ƠǾƽƘƾƭ

ȆǱǸǽŤǩ ÛǼǽƘƽƘǲǁ ÛƙƋ ÛPCR :ǻƴǾǪŧ ǯƘūţƗǷ
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ĥĩħ

ǴǭƴǢǭ 
 ǼƛƋ  ǔƛƘǲǭ  ƷƳ  Ǵŧ  ƴǲƢƾǵ  ǼǞǲǭ  ǫƸū  ǼǽƘǵ‌ǻƸƢŧƘƛ  ƘǵȆǱǸǽŤǩ.....
 Ƙǵ‌ǻƸƢŧƘƛ ǰǽƗ .ƴǱƗ‌ǳƴǲŧƗƸř ǼǖǾƽǷ ƷǸǍ Ǵƛ ǯƘƾǱƗ ƠƱƘƽ Ƿ ǼǖǾƜǍ
 ƳƗǸǭ ÛǯǸūƘǱǸū pH Ƿ ƟƷƗƸƭ ǴƩƷƳ Ƙƛ ǻƘǵ‌ƙƋƷƳ ƘǢƛ ǼǽƘǱƗǸơ
 ǻƘǵ‌ǬƢƾǾƽ ƷƳ  ƳǸƩǸǭ  ƙƋ ƹƗ  Ƿ  ÛƴǱƷƗƳ  ƗƷ   ǯŤǾƾǥƗ  Ƿ  ǻƶǚǭ
 .)Ĥ(ƴǱƗ ǳƴǁ  ǻƹƘƽƗƴƩ  ǳƴǲǲŧ‌ŦǲƱ ǻƘǵ‌ƧƸƛ Ƿ ƸǾǁ ƙƋ ÛǴǽǸǶơ
 Ƿ  ǳƳǸƛ  Ɨƹ‌ǻƷƘǮǾƛ  ǯƘƾǱƗ  ǻƗƸƛ  ǻƸƢŧƘƛ  ǰǽƗ  ǻƘǵ‌ǴǱǸū  ƹƗ  ǼǊǖƛ
 ǓǸǱ ǷƳ ƘǵȆǱǸǽŤǩ .ƴǱǸǁ ǼƾǞǲơ ǻƘǵ‌ƠǱǸǞǕ Ǵƛ Ƹƪǲǭ ƴǲǱƗǸơ‌Ǽǭ
 ƸǱǸǽŤǩ ǻƷƘǮǾƛ ǼŨǽ ƴǲǽƘǮǱ‌Ǽǭ ƳƘƪǽƗ ƗƷ ǼŨǾǲǾǪŧ ǨǢƢƾǭ ǻƷƘǮǾƛ
 ǻƸŬǽƳ Ƿ ƠƽƗ ǯƘūƷƗ ƴǲš ǻƸǾūƷƳ Ƙƛ ƴǽƴǁ ǻƷƘǮǾƛ Ŧǽ Ǵŧ
 ǴǾƜǁ ǳƴǱǸǁƳǷƴƮǭ ƳǸƱ Ǵƛ ƳǸƱ ǻƷƘǮǾƛ ǼǕǸǱ Ǵŧ ťƘǾƢǱǸř ƚơ
 Ƿ  ƸǱǸǽŤǩ  ǻƷƘǮǾƛ  ǼǪǅƗ  ǨǭƘǕ  ȆǾǝǸǭǸǲř  ȆǱǸǽŤǩ  .ƠƽƗƺǱȅǸǞǱƋ
 ǼǱǸǭǸǲř ǓǸǾǁ ǧƘƜǱƳ Ǵƛ ĤĬĬĪ ǧƘƽ ƷƳ ƷƘƛ ǰǾǩǷƗ ÛťƘǾƢǱǸř ƚơ
 ǨǭƘǕ ƗǸǵ ǳƗƷ ƹƗ ƙǷƸŨǾǭ ǧƘǢƢǱƗ .ƴǁ ƿƷƗƺū ȆǾǞǩƳȆǾǝ ƷƳ ƳƘƭ
 ǠǽƸǍƹƗ ǻƸƢǥƘƛ Ǵŧ ƟƷǸǅ ǰǽƗ Ǵƛ .ƠƽƗ ǻƷƘǮǾƛ ǧƘǢƢǱƗ ǼǪǅƗ
 ǯƘƾǱƗ ǼƾǞǲơ ǳƘŬƢƽƳ ƷƳ ǻƸƢǥƘƛ ǨǭƘƭ ƙƋ ƺǽƷ ƟƗƷƵ ǟƘǂǲƢƽƗ

.)ĥ-ħ)ƳǸǁ‌Ǽǭ ǼūƳǸǩƋ Ǵƛ Ƹƪǲǭ Ƿ ǳƴǁ ǰǽƺŬǽƘƩ
 ǄǢǱ Ǵƛ ȆƢƜǭ ǃƘƲǁƗ ǰǾǲŢǮǵ Ƿ ƳƘƢǖǭ ÛǳƳƷǸƲǩƘƽ ÛƸǾř ƳƗƸǝƗ
 ǯƘǂǱƴƛ  ǼǕƘǝƳ  ǬƢƾǾƽ  ǨǾǩƳ  Ƹǵ  Ǵƛ  Ǵŧ  ǼǱƗƷƘǮǾƛ  ƺǾǱ  Ƿ  ǼǲǮǽƗ

 .)Ĩ-ĩ)ƴǲƢǱǸǞǕ ǓǸǱ ǰǽƗ ǻƴƩ ƴǽƴǶơ ƳƷǸǭ Ûǳƴǁ ǜǾǖǊơ
 Ǵƛ ȆǱǸǽŤǩ ǻƸƢŧƘƛ ǼǽƘƽƘǲǁ ƷƳ ǰǾơǷƷ ǼǁǷƷ ƹǸǲǵ ǻƸƢŧƘƛ Ơǂŧ
 Ơǂŧ ƿǷƷ ǨǭƗǸǕ Ƿ ƘǵƷǸƢŧƘǝ ƹƗ ǼƱƸƛ ƳǸƩǷ ÛƘǭƗ .ƳǷƷ‌Ǽǭ ƷƘǮǁ
 ƹƗ ÜƴǲǽƘǮǱ‌Ǽǭ ƳƘƪǽƗ ǧȆƢƱƗ ƨǽƘƢǱ ƿƷƗƺū ƷƳ Ƿ ǳƳǸǮǱ ǳƴǾŢǾř ƗƷ
 ǨƛƘǡ ǼǩǷ ǳƳǸƛ ǳƴǱƹ Ơƾǵ ǰŨǮǭ Ƙǵ‌ǬƾǾǱƘūƷƗ ǼƱƸƛ Ǵŧ ǰǽƗ ǴǪǮƩ
 Ƙǽ  Ƿ (Viable but non-culturable: VBNC) ƴǁƘƜǱ  Ơǂŧ
 ǻƸǾūǸǪƩ ǯƘǁƴǁƷ ƹƗ ÛƸŬǽƳ ǻƘǵ‌ǬƾǾǱƘūƷƗ ǼƱƸƛ ƳǸƩǷ ƸƥƗ ƷƳ
 ǻƸƢŧƘƛ ƸƢǮŧ ƠǒǪǙ ƸǍƘƱ Ǵƛ Ǵŧ ǰǽƗ ƸŬǽƳ ǬǶǭ ǨŨǂǭ .ƳǸǁ
 ǻƗƸƛ  ƚƽƘǲǭ  ǼǎǽƗƸǁ  ƳƷƗƳ  ǧƘǮƢƭƗ  ÛǼǎǾƮǭ  ǻƘǵ‌ǴǱǸǮǱ  ƷƳ
 ȆǱǸǽŤǩ  ǻƘǵ‌ǴǱǸū  ǼƱƸƛ  ǰǾǲš‌Ǭǵ  .ƴǽƘǾǱ  ǬǵƗƸǝ  ǻƸƢŧƘƛ  ƴǁƷ
  .)Ī-ī)ƴǱƴǁƷ Ǵƛ ƷƳƘǡ ǼǕǸǲǆǭ ǻƘǵ ǌǾƮǭ ƷƳ ǜǾǖǉ ǼǪǾƱ
 ƿǷƷ ǰǽƗ ǻƘǵ‌ƠǽƳǷƴƮǭ ƸŬǽƳ ƹƗ Ơǂŧ ƿǷƷ ǰǾǽƘř ƠǾƽƘƾƭ
 ǴƢŨǱ  ǰǽƗ  ǰƢǝƸū ƸǒǱ  ƷƳ Ƙƛ  Ƿ  ǟǸǝ ǨǭƗǸǕ Ǵƛ  ǴƩǸơ  Ƙƛ   .ƠƽƗ
 ǼǱȅǸǍ ǯƘǭƹ Ɵƴǭ Ƙǵ ǴǱǸǮǱ ƹƗ ȆǱǸǽŤǩ ǻƹƘƽƗƴƩ ƠǶƩ  Ǵŧ
 ƹƗ  ǻƸơ  ǴƢǝƸǂǾř  ǻƘǵ‌ƿǷƷ  ǳƹǷƸǭƗ  ÛƠƽƗ  ƹƘǾǱ  (Ī  dǨǡƗƴƭ)
 Ƿ  5s rRNA  ǯţ  ƹƗ  ǼǂƲƛ  ƸǾƦŨơ  ƹƗ  ǳƳƘǞƢƽƗ  Ƙƛ  PCR  ǴǪǮƩ

 ƷƗƸǡ ǳƳƘǞƢƽƗ ƳƷǸǭ ȆǱǸǽŤǩ ǻƸƢŧƘƛ ǼǽƘƽƘǲǁ ƠǶƩ 16s rRNA
 ƠƽƗ ǻƗ‌ǴƢǝƸǂǾř ǻƘǵ‌ƿǷƷ ƹƗ ǼŨǽ  PCR .)Ĭ-Ĥħ)ƠƽƗ ǴƢǝƸū
 .ƴǲŧ‌Ǽǭ ǛƸǍƸƛ ƗƷ Ơǂŧ ƿǷƷ ǻƘǵ‌ƠǽƳǷƴƮǭ ǻƳƘǽƹ ƴƭ Ƙơ Ǵŧ
 ȆǱǸǽŤǩ ǻƸƢŧƘƛ ǻƗƸƛ  ǼŚǾơǸǲǝ ǄǾƲǂơ ǻƘǵ‌Ơƾơ  Ǵŧ ǼǱƘǭƹ
 ǻƘǵ‌ǰǽƺŬǽƘƩ  PCR  ǨƦǭ  ǼǩǸŨǩǸǭ  ǻƘǵƺǾǩƘǱƋ  ÛƴǁƘƛ  ǨŨǂǭ
 Ƙƛ  ƙƵƘŧ ƠƜƦǭ  ƨǽƘƢǱ  Ǵŧ ǼơƷǸǅ ƷƳ Ƿ ǳƳǸƛ  ǼƜƽƘǲǭ  Ƿ ƙǸƱ
 PCR ƹƗ ǳƳƘǞƢƽƗ Ƙƛ ƴǁƘƛ ǳƴǁ ƿƷƗƺū Ơǂŧ ƿǷƷ ƹƗ ǳƳƘǞƢƽƗ
 ǻƸơ  ǠǾǡƳ  ƨǽƘƢǱ  ÛǃƘƱ  ǻƘǵ‌ǴǱǸū  ǄǾƲǂơ  ǼǽƘǱƗǸơ  ǨǾǩƳ  Ǵƛ

.)ĤĨ)ƳƳƸū‌Ǽǭ ǫȆǕƗ
 Ǵƛ  ƠƜƾǱ  PCR  ŦǾǲŨơ  ƳƘǽƹ  ƠǕƸƽ  ǼǞǪƢƲǭ  ƟƘǖǩƘǎǭ  ƷƳ
 Ƙƛ ŦǾǲŨơ ǰǽƗ ǨǮǕ ƠǾƽƘƾƭ ǰǾǲŢǮǵ Ƿ (Ĥĩ) Ƙǵ‌ƿǷƷ ƸŬǽƳ
 ƠƜƾǱ ǻƸƢŧƘƛ Ǭŧ ǻƘǵ‌ƠǒǪǙ ǼǽƘƽƘǲǁ Ǵƛ ƷƳƘǡ ǴŨǲǽƗ Ǵƛ ǴƩǸơ
 .ƠƽƗ ǳƴǁ ǳƴǵƘǂǭ ÛƠǂŧ ƿǷƷ ǴǪǮƩ ƹƗ ƸŬǽƳ ǻƘǵ‌ƿǷƷ Ǵƛ
 ǼūŤǽǷ Ƿ ƠǾƽƘƾƭ Ƙƛ PCR ƿǷƷ ÛƠǂŧ ƿǷƷ Ƙƛ ǴƾǽƘǢǭ ƷƳ
 ǷWellinghausen ƟƘǖǩƘǎǭ .ƠƾǽƗ‌ǳƳƘƽ Ƿ ǔǽƸƽ ƿǷƷ ÛƳƘǽƹ
 ǼƽƷƸƛ ǼƛƋ ǻƘǵ‌ǴǱǸǮǱ  ƹƗ ĕĬī/ĪǴŧ ƳƗƳ ǯƘǂǱ (ĥģģĤ) ǯƗƷƘŨǮǵ
 ǳƴǁ ǳƳƗƳ ǄǾƲǂơ ȆǱǸǽŤǩ Ǵƛ ǳƳǸǩƋ PCR ƿǷƷ ǠǽƸǍ ƹƗ ǳƴǁ
 Ƙǵ‌Ơǂŧ %Īģ/Ĥ ƷƳ ǌǢǝ ȆǱǸǽŤǩ ǴǖǩƘǎǭ ǰǾǮǵ ƷƳ Ǵŧ ǼǩƘƭ ƷƳ
 ƺǾǱ (ĥģģī) ǯƗƷƘŨǮǵ Ƿ EdagawaƟƘǖǩƘǎǭ ƷƳ .(Ĥĥ)ƳǸƛ ƠƜƦǭ
 Ơǂŧ ƿǷƷ ǌƽǸơ ǴǱǸǮǱ ħ ÛǼƽƷƸƛ ƳƷǸǭ ǼƛƋ ǴǱǸǮǱ ĤĦģ ƹƗ
 ƿǷƷ  Ƙƛ  Ǵŧ  ǼǩƘƭ  ƷƳ  ƴǱƴǁ  ǳƳƗƳ  ǄǾƲǂơ  ȆǱǸǽŤǩ  Ǵƛ  ǳƳǸǩƋ
 ƿǷƷ ǴƢƜǩƗ .(ĤĪ)ƴǱƳǸƛ ȆǱǸǽŤǩ Ǵƛ ǳƳǸǩƋ ǴǱǸǮǱ ĥĦ ÛǼǮŧ PCR
 Ǵŧ Ơƾǵ ƷƗƳƷǸƱƸƛ ǼǽƘǵ‌ƠǽƳǷƴƮǭ ƹƗ ƳǸƱ ǴƛǸǱ Ǵƛ ƺǾǱ PCR
 ǨǭƗǸǕ  ƳǸƩǷ  ǧƘǮƢƭƗ  Ǵƛ  ǯƗǸơ‌Ǽǭ  Ƙǵ‌ƠǽƳǷƴƮǭ  ǰǽƗ  ǴǪǮƩ  ƹƗ
 ǳƷƘǁƗ  ǼǎǾƮǭ  ǻƘǵ‌ǴǱǸǮǱ  ǼƽƷƸƛ  ƷƳ  PCR  ǀǲŧƗǷ  ǳƴǱƷƗƳƹƘƛ
 ǼǞǪƢƲǭ ǻƘǵƸǮǽƗƸř ǳƹǷƸǭƗ Ǵŧ ǰǽƗ Ǵƛ ǴƩǸơ Ƙƛ  .(ĤĨǷĤĦ)ƳǸǮǱ
 ǴƩǸơ Ƙƛ Ƿ ǳƴǁ  ǼƭƗƸǍ PCR ƿǷƷ Ǵƛ ȆǱǸǽŤǩ ǼƽƷƸƛ ƠǶƩ
 ǫƹȅ ǼǎǾƮǭ ǻƘǵ‌ǴǱǸǮǱ  ǼƽƷƸƛ  ƷƳ ǳƴǱƷƗƳƹƘƛ  ǨǭƗǸǕ ƳǸƩǷ Ǵƛ
 Ƿ ƳƸƛƷƘŧ  ǼǎǾƮǭ ǻƘǵ‌ǴǱǸǮǱ ƷƳ ȆǱǸǽŤǩ ǼƛƘǽƳƷ ƠǶƩ  ƠƽƗ
  .)Ĥī)ƳƳƸū  ǄƲǂǭ  Ƿ  ƷƘŨǁƋ  ȆǭƘŧ  PCR  ƴǲǽƗƸǝ  ƠǾƽƘƾƭ
 ƷƳ PCR ƿǷƷ ƳƸƛƷƘŧ ǼƛƘǽƹƷƗ ƷǸǒǲǭ Ǵƛ ƸǉƘƭ ǴǖǩƘǎǭ ǰǽƗƸƛƘǲƛ
 Ǵƽ ƹƗ ǳƳƘǞƢƽƗ Ƙƛ ǼƛƋ ǻƘǵ‌ǴǱǸǮǱ ƷƳ ȆǱǸǽŤǩ ǻƘǵ‌ǴǱǸū ǼǽƘƽƘǲǁ

.ƴǽƳƸū ǻƺǽƷ‌ƫƸǍ ǼǅƘǆƢƱƗ ƸǮǽƗƸř ƠǞƩ
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ĥĩĨ

 Ƙǵ‌ƿǷƷ Ƿ ƳƗǸǭ
Ƙǵ‌ǴǱǸǮǱ ǻƹƘƽ ǳƳƘǭƋ Ƿ ǻƷƗƳƸƛ‌ǴǱǸǮǱ

 ȆǱǸǽŤǩ  ƳǸƩǷ  ǼƽƷƸƛ  ƠǶƩ  ǴǱǸǮǱ  ĩģ  ǴǖǩƘǎǭ  ǰǽƗ  ƷƳ.....
 ǴǱǸǮǱ ƳƗƴǖơ Ǵŧ ƠƽƗ ƸŧƵ Ǵƛ ǫƹȅ .ƠǝƸū ƷƗƸǡ ǀǽƘǭƹƋ ƳƷǸǭ
 ƴǭƋ  ƠƽƳ  Ǵƛ  ǴǱǸǮǱ  ħī  ǨǡƗƴƭ  n=z2s2/d2ǴǎƛƗƷ  Ǵƛ  ǴƩǸơ  Ƙƛ
 ǳƘŬǂǱƗƳ  ǀǁǸř  ƠƮơ  ǻƘǵ‌ǯƘƢƽƷƘǮǾƛ  ƳƗƴǖơ  Ǵƛ  ǴƩǸơ  Ƙƛ  ǼǩǷ
 Ƙǵ‌ǴǱǸǮǱ  .ƴǽƳƸū  ƠǁƗƳƸƛ  ǻƸƢǂǾƛ  ǴǱǸǮǱ  ƳƗƴǖơ  ÛǼŨǁƺř  ǫǸǪǕ
 ǜǪƢƲǭ  ǻƘǵ‌ƠǮƾǡ  ǫƸū  ƙƋ  Ƿ  ǳƴǲǲŧ‌ŦǲƱ  ǻƘǵ‌ƧƸƛ  ƙƋ  ƹƗ
 mL  ǻƷƗƳƸƛ‌ǴǱǸǮǱ  ƠǶƩ  .ƴǽƳƸū  ǻƷǷƋ‌ǔǮƩ  ǯƘƢƽƷƘǮǾƛ  ĤĤ
 ƳƷƗƴǱƘƢƽƗ  ǌǽƗƸǁ ƷƳ  ǨǽƸƢƽƗ  ǛǷƸǑ ƷƳ  ǨƮǭ Ƹǵ ƹƗ  ƙƋ  Ĩģģ
 ǳƘŬǂǽƘǭƹƋ Ǵƛ ħ 0CƷƳ ƟƷƗƸƭ ǴƩƷƳ ǐǞƭ Ƙƛ Ƿ ƴǽƳƸū ƠǁƗƳƸƛ
 ǼǝƘǅ  ƹƗ  ǳƳƘǞƢƽƗ  Ƙƛ  ǯǸǾƽƗƸƢǪǾǝ  ǨǮǕ  ƗƴƢƛƗ  ƷƳ  .ƴǽƳƸū  ǨǢƢǲǭ
 ǴǪƭƸǭ Ǵƽ ƷƳ ƗƴƢƛƗ ƘǵƸƢǪǾǝ .ƴǁ ǫƘƪǱƗ Ƙǵ ǴǱǸǮǱ ǻǷƷ Ƹƛ ģ/ĥ μ
 ǳƴǁ  ǳƳƗƳ  ŦǾǁ  Ƿ  ǸǁǷ‌Ơƾǁ (PBS)  ǴơƘǞƾǝ  ǻƸǝƘƛ  ŦǮǱ  Ƙƛ
 ŦǾǱǸƽƗƸƢǩǷƗ  ǫƘǮƭ  ƹƗ  ǳƳƘǞƢƽƗ  Ƙƛ  ŦǾǱǸƽƗƸƢǩǷƗ  ǨǮǕ  ƼŚƽ  Ƿ
 ƷƳ ǯƋ  ƹƗ  Ƽř .ƠǝƸū‌Ǽǭ ǫƘƪǱƗ  ƘǵƸƢǪǾǝ  ƸƢǶƛ  ǻƹƘƽ‌ťƘř  ƠǶƩ
 Ƿ  ǴƢǝƸū  ǫƘƪǱƗ  Ƙǵ‌ǴǱǸǮǱ  ǻǷƷ Ƹƛ  ţǸǞǽƸƢǱƘƽ ǨǮǕ ǴǪƭƸǭ  ƴǲš
 ǨǮǕ ÛǨǅƘƭ ƙǸƽƷ ǯƳǸǮǱ ǯǸǾƾǱƘŚƽǸƽ ƹƗ  Ƽř ƠǽƘǶǱ  ƷƳ
 ǻƗƸƛ  ƿǸƩ ƙƋ Ƿ ǔǽƘǭ  ǯţǷƸƢǾǱ  ƹƗ  ǳƳƘǞƢƽƗ  Ƙƛ  freez-thaw
 .ƠǝƸū  ƟƷǸǅ  DNA  ƧƗƸƲƢƽƗ  ƠǶƩ  Ƙǵ‌ǴǱǸǮǱ  ǻƹƘƽ‌ǳƳƘǭƋ

 promega ,Wizard® Genomic  ƠǾǥ  Ƙƛ  DNA  ƧƗƸƲƢƽƗ
 DNA Purification Kit, Madison, USA (Promega
 ƠǽƘǶǱ ƷƳ Ǵŧ ƠǝƸū ǫƘƪǱƗ ǳƴǱƹƘƽ ǴǱƘƱƷƘŧ  ǨǮǖǩƗƷǸƢƽƳ ǠƜǍ
 ƿǷƷ Ƙƛ ȆǱǸǽŤǩ ǻƸƢŧƘƛ ǼǽƘƽƘǲǁ ƠǶƩ ÛǳƴǭƋ ƠƽƳ Ǵƛ DNA

.ƠǝƸū ƷƗƸǡ ǳƳƘǞƢƽƗ ƳƷǸǭ PCR
PCR  ƿǷƷ

 ƷǸǒǲǭ  Ǵƛ   ǧǷƗ  ǴǪƭƸǭ ƷƳ ÛƘǵ  ǴǱǸǮǱ  DNA  ƧƗƸƲƢƽƗ  ƹƗ  Ƽř
  DNA  ƸǾƦŨơ   ǰǾǲš  Ǭǵ  Ƿ  ǳƴǱƷƗƳƹƘƛ  ǨǭƗǸǕ  ƳǸƩǷ  ǼƛƘǽƹƷƗ
 ǯţ ƹƗ ǼǂƲƛ ÛȆǱǸǽŤǩ ǻƸƢŧƘƛ ǼƛƘǽƳƷ ƠǾƽƘƾƭ ǀǽƗƺǝƗ ǻƗƸƛ
    ǻƘǵƸǮǽƗƸř  ƹƗ  ǻƸǾū‌ǳƸǶƛ  Ƙƛ  ÛƘǵ‌ǻƸƢŧƘƛ  16s rRNA  ǼǭǸǮǕ

.)Ĥ ǧǷƴƩ) ƠǝƸū ƷƗƸǡ ƸǾƦŨơ ƳƷǸǭ ĤħĥĬR1 Ƿ Eubac27F
 ÛǨƜǡ ǴǪƭƸǭ ƷƳ ǴƢǝƘǽ ƸǾƦŨơ DNAƹƗ ǳƳƘǞƢƽƗ  Ƙƛ ƴǖƛ ǴǪƭƸǭ ƷƳ 
  ǼǩƗǸơ Ƙƛ ƸǮǽƗƸř ƠǞƩ Ǵƽ ƹƗ ǳƳƘǞƢƽƗ Ƙƛ Nested PCR  ǨǮǕ
  ǫƘƪǱƗ  ȆǱǸǽŤǩ  ǻƸƢŧƘƛ  ǄǾƲǂơ ƠǶƩ Ĥ ǧǷƴƩ ƷƳ ǳƴǁ ƸŧƵ

 .)ĤĬǷĪ )ƠǝƸū
 PCR ǧǸǪƮǭ ĥĨ μL ƹƗ ÛǴǪƭƸǭ ǷƳ Ƹǵ ƷƳ DNAƸǾƦŨơ ƠǶƩ
 Ƹǵ  Ûģ/ĥ  μM  ƠǒǪǙ  Ƙƛ  dNTP  1X¡ƠǒǪǙ  Ƙƛ  ƸǝƘƛ  ǻǷƘƭ
 Taq DNA ƴƭƗǷ  Ĥ/Ĩ ¡ ģ/ĥμM ƠǒǪǙ Ƙƛ ƘǵƸǮǽƗƸř ƹƗ ǫƗƴŧ
 ƷƘǲǥ  ƷƳ  .ƴǁ ǳƳƘǞƢƽƗ  ǸŬǩƗ  DNA  ¡Ĥ  μL  Ƿpolymerase

ȆǱǸǽŤǩ ǼƽƷƸƛ ƠǶƩ ǳƳƘǞƢƽƗ ƳƷǸǭ ǻƘǵƸǮǽƗƸř :Ĥ ǧǷƴƩ
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 DNA )  ƠƜƦǭ  ǧƸƢǲǥ  ǯƗǸǲǕ  Ǵƛ  ǧƘǽǷ  Ǥǽ  Ƙǵ‌ǴǱǸǮǱ
 for center HPA ,FEPTU( (ƳƷƗƴǱƘƢƽƗ ƿǸƽ ƹƗ ǳƴǁ ǴǾǶơ
 NCTC 12821, United  pneumophila.L  ,infections
 ǼǞǲǭ ǧƸƢǲǥ ǯƗǸǲǕ ǴƛƸŬǽƳ ǧƘǽǷ Ǥǽ Ƿ (Kingdom, London

.ƴǁ ǴƢǝƸū ƸǒǱ ƷƳ (ƸǎǢǭ ƙƋ)
 ǨƱƗƳ  ƷƳ  PCR  ǀǲǥƗǷ  ǻƗƸƛ  ǳƴǁ  ǻƹƘƽ‌ǳƳƘǭƋ  ǧǸǪƮǭ
 ǨƱƗƳ  ĥ  ǧǷƴƩ  ƷƳ  ǳƴǭƋ  ǼǽƘǭƳ  ǴǭƘǱƸƛ  Ƙƛ  Ƙǵ‌ƙǸǾơǷƸǦǾǭ

.ƠǝƸū ƷƗƸǡ ƸǪŨǽƘƽǸǭƸơ
 ǫƘƪǱƗ  ƹƷǸǝǷƸƢŨǩƗ ǨǮǕ ÛPCR ƟȅǸǆƮǭ ǼƽƷƸƛ Ƿ ǄǾƲǂơ ƠǶƩ

 Loading     Buffer  ǷĕĤ/Ĩ ƹƷƘūƋ ǧţ ƷƘŧ ǰǽƗ ǻƗƸƛ .ƠǝƸū‌Ǽǭ
 ƹƗ ǳƴǁ ƧƷƘƱ ǧţ ǻƺǾǭƋ‌ŪǱƷ ƠǶƩ Ƿ ǴƢǝƸū ƷƗƸǡ ǳƳƘǞƢƽƗ ƳƷǸǭ
 DNA ƠǥƸƭ ǳƴǵƘǂǭ ǻƗƸƛ Ƿ ƴǽƘǭǷƸƛ ǫǸǽƴǾơƗ ƹƗ ƹƷǸǝǷƸƢŨǩƗ
 ǳƳƘǞƢƽƗ )UV Tech, France( ƹƘƽƷƘǦǁƋ ǳƘŬƢƽƳ ƹƗ ǧţ ǻǷƷ
 ÛǼƛƋ  ǻƘǵ‌ǴǱǸǮǱ  ƷƳ  ȆǱǸǽŤǩ  ǼǽƘƽƘǲǁ  Ƿ  ǼƽƷƸƛ  ƹƗ  ǨƜǡ  .ƴǁ
 ƿǸƽ ƹƗ ǳƴǁ ǴǾǶơ DNA ƹƗ ǳƳƘǞƢƽƗ Ƙƛ Nested PCR ǨǮǕ
 ǻƘǵƴǱƘƛ  ǳƴǵƘǂǭ Ƿ ǼƽƷƸƛ  ƹƗ  ƴǖƛ  Ǵŧ  ƠǝƸū ǫƘƪǱƗ  ƳƷƗƴǱƘƢƽƗ
 ƳƷǸǭ ƷƳ ǠǾǢƮơ Ƿ ǼƽƷƸƛ ÛƸǮǽƗƸř ǓǸǱ Ǵƽ Ƹǵ Ƙƛ ǳƴǁ ǨǾŨǂơ

.ƠǝƸū ǫƘƪǱƗ ǼƛƋ ǻƘǵ‌ǴǱǸǮǱ

ȆǱ‌ǸǽŤǩ ǻƘǵ‌ǻƸƢǥƘƛ ǄǾƲǂơ ƷǸǒǲǭ Ǵƛ PCR ǴǭƘǱƸƛ :ĥ ǧǷƴƩ

ǜǪƢƲǭ ǻƘǵƸǮǽƗƸř ƹƗ ǳƳƘǞƢƽƗ Ƙƛ ȆǾǝǸǭǸǲř ȆǱǸǽŤǩ ƳƷƗƴǱƘƢƽƗ ǴǱǸūPCR ƟȅǸǆƮǭ ƹƷǸǝǷƸƢŨǩƗ :Ĥ ǨŨǁ

LEG 225-LEG 858ǻƘǵƸǮǽƗƸř (ĥ LEG 448- JRPǻƘǵƸǮǽƗƸř (Ĥ (100bp)  ǼǩǸŨǩǸǭ ƸūƘƽƘǲǁ (M
LEG448-LEG858ǻƘǵƸǮǽƗƸř (Ħ

       M        1        2        3                     M

1000 bP
500 bp

386 bp

654 bp
430 bp
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PCR ƿǷƷ ƠǾƽƘƾƭ ǰǾǾǖơ
 ƹƗ  ǳƳƘǞƢƽƗ  Ƙƛ  PCR  ǨǮǕ  ƠǾƽƘƾƭ ǰǾǲš Ǭǵ  ǠǾǢƮơ  ǰǽƗ  ƷƳ
 Ƙƛ ǠƛƘǎǭ ƷƘŧ ǰǽƗ ǻƗƸƛ .ƠǝƸū ƷƗƸǡ ǼƽƷƸƛ ƳƷǸǭ ƳƷƗƴǱƘƢƽƗ ƿǸƽ
 ǄƲǂǭ ƠǒǪǙ Ƙƛ ǼǽƘǽƸƢŧƘƛ ǯǸǾƾǱƘŚƽǸƽ ƴǲǩƷƘǝ Ŧǭ ƳƷƗƴǱƘƢƽƗ
 ƹƗ Ĥ -ĤģĦ cfu ƠǒǪǙ ƹƗ ǼǩƘǽƸƽ ǻƹƘƽ‌ǠǾǡƷ ǨǮǕ Ƙƛ Ƿ ƴǁ ǴǾǶơ
 PCR ǀǲŧƗǷ Ƿ DNA ƧƗƸƲƢƽƗ ǨǮǕ ƼŚƽ .ƴǽƳƸū ǴǾǶơ ȆǱǸǽŤǩ

 .ƴǁ ǫƘƪǱƗ ƸǒǱ ƳƷǸǭ ǼǽƘǽƸƢŧƘƛ ǻƘǵ‌ƠǡƷ ǻǷƷ Ƹƛ
ǻƷƘǭƋ ǯǸǭƹƋ

 ǳƳƘǞƢƽƗ ƺǾǩƘǱƋ ƨǽƘƢǱ ƠǶƩ SPSS ǻƷƘǭƋ ǴǭƘǱƸƛ ƹƗ ǠǾǢƮơ ǰǽƗ ƷƳ
 ǓƗǸǱƗ  ǴƾǽƘǢǭ  ƠǶƩ  McNemar  ǻƷƘǭƋ  ǯǸǭƹƋ  ƹƗ  .ƴǽƳƸū
 ƨǽƘƢǱ  (P<ģ/ģĨ)  ƸǽƳƘǢǭ  ǻƗƸƛ  .ƴǁ  ǳƳƘǞƢƽƗ  ƘǵƸǮǽƗƸř  ǜǪƢƲǭ

.ƴǁ ǴƢǝƸū ƸǒǱ ƷƳ ƷƗƳ‌Ǽǲǖǭ

 Ƙǵ‌ǴƢǝƘǽ
 ƳƷǸǭ ȆǱǸǽŤǩ ƳǸƩǷ ǼƽƷƸƛ ƠǶƩ ǴǱǸǮǱ ĩģ ǴǖǩƘǎǭ ǰǽƗ ƷƳ.....
 ǼƽƷƸƛ  ƹƗ  ǨƜǡ  ƴǁ  ƸŧƵ  Ǵŧ  ƷǸǍ  ǯƘǮǵ  .ƠǝƸū  ƷƗƸǡ  ǀǽƘǭƹƋ
 ƴǱƘƛ  ƺǽƘƽ Ƿ ǓǸǱ  ǳƴǵƘǂǭ ƠǶƩ ÛǴǖǩƘǎǭ  ƳƷǸǭ  ǼƛƋ  ǻƘǵ‌ǴǱǸǮǱ
 ǻƗƸƛ  ƳƷƗƴǱƘƢƽƗ  ƿǸƽ ƹƗ  ÛǜǪƢƲǭ ǻƘǵƸǮǽƗƸř  Ƙƛ  ǴƢǝƘǽ  ǨǾŨǂơ
 ǻƘǵƴǱƘƛ ǳƴǵƘǂǭ Ƿ ǼƽƷƸƛ ƹƗ ƴǖƛ Ǵŧ ƴǽƳƸū ǳƳƘǞƢƽƗ ƷǸǒǲǭ ǰǽƗ
 ǫƘƪǱƗ ǼƛƋ ǻƘǵ‌ǴǱǸǮǱ ƳƷǸǭ ƷƳ ǼƽƷƸƛ Ƿ ǠǾǢƮơ ÛǴƢǝƘǽ ǨǾŨǂơ
 PCR ƟȅǸǆƮǭ ǳƴǁ ǳƴǵƘǂǭ ǻƘǵƴǱƘƛ Ƹū‌ǯƘǾƛ Ĥ ǨŨǁ .ƠǝƸū
 ȆǱǸǽŤǩ ƳƷƗƴǱƘƢƽƗ ƿǸƽ ƠǶƩ ƸǮǽƗƸř ǓǸǱ Ǵƽ Ƹǵ ƹƗ ǳƳƘǞƢƽƗ Ƙƛ
 ƷƗƸǡ ǼƽƷƸƛ ƳƷǸǭ ƺǾǱ PCR ǨǮǕ ƠǾƽƘƾƭ ǠǾǢƮơ ǰǽƗ ƷƳ.ƠƽƗ
 ƠǾƽƘƾƭ ǰǾǾǖơ ƠǶƩ ÛƹƷǸǝǷƸƢŨǩƗ ƨǽƘƢǱ ĥ ǨŨǁ ƷƳ Ǵŧ ƠǝƸū
 Ǵŧ  LEG448  -JRP  ǻƘǵƸǮǽƗƸř  ƹƗ  ǳƳƘǞƢƽƗ  Ƙƛ  PCR  ƿǷƷ

       M    1    2   3    4    5    6   7      M

1000 bP
500 bp

386 bp

 LEG 448-JRP ƸǮǽƗƸř ƹƗ ǳƳƘǞƢƽƗ Ƙƛ PCR ƿǷƷ ƠǾƽƘƾƭ ǰǾǾǖơ ƠǶƩ ƹƷǸǝǷƸƢŨǩƗ ƨǽƘƢǱ :ĥ ǨŨǁ

Ĥģĥ cfuƠǒǪǙ (ħ  Ĥģ cfuƠǒǪǙ (Ħ   Ĩcfu ƠǒǪǙ (ĥ  ƙǸǾơ ƷƳ Ĥcfu ƠǒǪǙ(Ĥ (100bp)  ǼǩǸŨǩǸǭ ƸūƘƽƘǲǁ (M
ǼǞǲǭ ǧƸƢǲŧ( Ī  ƠƜƦǭ ǧƸƢǲŧ(ĩ   ĤģĦcfu ƠǒǪǙ(Ĩ

ȆǱǸĠŤǩ ŮƽƷƸƛ ƠǶƩ ǜǪƢƲǭ ŭƘǵƸǮĠƗƸř ƹƗ ǳƳƘǞƢƽƗ Ƙƛ ƠƜƦǭ ǻƘǵ ǴǱǸǮǱ ǼǱƗǷƗƸǝ ƴǅƷƳ :Ħ ǨǦǁ
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ĥĩī

 ÛƳƗƳ ǯƘǂǱ ǼǎǾƮǭ ǻƘǵ‌ǴǱǸǮǱ ƷƳ ƗƷ ǼƛƘǽƳƷ ƠǾƽƘƾƭ ǰǽƸƢǂǾƛ
.ƠƽƗ ǳƴǁ ǴǽƗƷƗ

 ǻƘǵƸǮǽƗƸř ƹƗ ǳƳƘǞƢƽƗ Ƙƛ ƠƜƦǭ ǻƘǵ‌ǴǱǸǮǱ ǼǱƗǷƗƸǝ ƴǅƷƳ ÛĦ ǨǦǁ ƷƳ
 Ƿ  (LEG225-LEG858(  ،)LEG448–JRP)  ǜǪƢƲǭ

.ƠƽƗ ǳƴǁ ǴǽƗƷƗ ȆǱǸǽŤǩ ǼƽƷƸƛ ƠǶƩ(LEG448-LEG858(
 ƠǶƩ  Ƙǵ‌ǴǱǸǮǱ  PCR  ƟȅǸǆƮǭ  ƹƷǸǝǷƸƢŨǩƗ  ħ  ǨǦǁ  ƷƳ
 ƹǸǝǷƸƢŨǩƗ  ƨǽƘƢǱ  Ĩ  ǨŨǁ  ƷƳ  Ƿ  Ƙǵ‌ǻƸƢŧƘƛ  ǼǭǸǮǕ  ǄǾƲǂơ
 ǻƘǵƸǮǽƗƸř  ƹƗ  ǳƳƘǞƢƽƗ  Ƙƛ  ȆǱǸǽŤǩ  ǻƸƢǥƘƛ  ƠƜƦǭ  ǻƘǵ‌ǴǱǸǮǱ

.ƠƽƗ ǳƴǁ ǴǽƗƷƗ JRP Ƿ LEG448

ƤƮƛ
 ȆǾǝǸǭǸǲř ȆǱǸǽŤǩ ƹƗ ǼǁƘǱ ǻƘǵ‌ǻƷƘǮǾƛ Ƿ ƟȆŨǂǭ Ǵƛ ǴƩǸơ Ƙƛ.....
 ǯƗǸǲǕ Ǵƛ ȆǱǸǽŤǩ Ǵƛ Ƙǵ‌ǯƘƢƽƷƘǮǾƛ ƙƋ ǼūƳǸǩƋ Ǵŧ ǰǽƗ Ǵƛ ƸǒǱ Ƿ
 ǴƢǝƷ ƷƘǮǁ Ǵƛ ǼǱƘƢƽƷƘǮǾƛ  ƼǽƹǸǪǱǸǽŤǩ ǄƲǂǭ ǓƗǸǱƗ  ƹƗ ǼŨǽ
 ǻƘǵ‌ƿǷƷ  ǰǽƗƸƛƘǲƛ  ÛƠƽƗ  ǼǱƘƢƽƷƘǮǾƛ  ǻƘǵ‌ƠǱǸǞǕ  ǳƸǭƹ  ƷƳ  Ƿ

.)ĥģ)ƠƾǽƷǷƸǉ ǨǭƗǸǕ ǰǽƗ ǔǽƸƽ Ƿ ǠǾǡƳ ǼǽƘƽƘǲǁ
  .ƠƽȆǱǸǽŤǩ ǻƸƢŧƘƛ ǼǽƘƽƘǲǁ ƷƳ ƚƽƘǲǭ ǻƘǵ‌ƿǷƷ ƹƗ ǼŨǽ PCR
 ǼǽȅƘƛ  ƠǾƽƘƾƭ  ƹƗ  ƸŬǽƳ  ǻƘǵ‌ƿǷƷ  Ǵƛ  ƠƜƾǱ  ƿǷƷ  ǰǽƗ
 Ǭǵ Û(ĥĤ) ƠƽƗ ǼƛƘǾƢƽƳ ǨƛƘǡ ǔǽƸƽ ǯƋ ƨǽƘƢǱ  Ƿ ǳƳǸƛ ƷƗƳƷǸƱƸƛ
 ƷƳ ȆǱǸǽŤǩ ǻƸƢŧƘƛ ǼǽƘƽƘǲǁ ǻƗƸƛ ƿǷƷ ǰǽƗ ƹƗ ǳƳƘǞƢƽƗ  ǰǾǲš
 º)ĥĥ)ƠƽƗ ǴǝƸǅ Ǵƛ ǯǷƸǢǭ Ƹơ‌ǔǾƽǷ ƻƘǾǢǭ ƷƳ ǼǎǾƮǭ ǻƘǵ‌ǴǱǸǮǱ
 ǫƘƪǱƗ ǌǽƗƸǁ ǯƳƸŧ ǴǲǾǶƛ Ƙƛ ǳƴǁ Ǽǖƽ ǴǖǩƘǎǭ ǰǽƗ ƷƳ ǰǽƗƸƛƘǲƛ

 ƨǽƘƢǱ ƠǡƳ ÛƚƽƘǲǭ ǻƘǵƸǮǽƗƸř ƙƘƲƢǱƗ ǴǪǮƩ ƹƗ PCR ǀǲŧƗǷ
 ƷƳ ƸǮǽƗƸř ǰǽƸơ‌ƚƽƘǲǭ Ƿ ǳƳƗƳ ƷƗƸǡ ǼƽƷƸƛ ƳƷǸǭ ƗƷ Ƙǵ‌ǀǽƘǭƹƋ

 .ƳǸǁ ǳƳƗƳ ǄǾƲǂơ ȆǱǸǽŤǩ ǻƸƢŧƘƛ ǼǽƘƽƘǲǁ ǃǸǆƱ
 Ƙƛ  ǼƛƋ  ǻƘǵ‌ǴǱǸǮǱ  ƷƳ  ȆǱǸǽŤǩ  ǼǽƘƽƘǲǁ  ƠǶƩ  ǴǖǩƘǎǭ  ǰǽƗ  ƷƳ
 ǳƳƘǞƢƽƗ ƳƷǸǭ ǜǪƢƲǭ ƸǮǽƗƸř ǓǸǱ Ǵƽ ÛPCR ƿǷƷ ƹƗ ǳƳƘǞƢƽƗ
 ƹƗ ǳƳƘǞƢƽƗ ƟƷǸǅ ƷƳ Ǵŧ ƳƗƳ ǯƘǂǱ ǴǪǅƘƭ ƨǽƘƢǱ .ƠǝƸū ƷƗƸǡ
 ƟƷǸǅ ƷƳ Ƿ Ƙǵ‌ǴǱǸǮǱ ĕħĨ ¡LEG448-LEG858 ǻƘǵƸǮǽƗƸř
 ǼǩǷ ÛƘǵ‌ǴǱǸǮǱ ĕĨģ¡LEG225-LEG858ǻƘǵƸǮǽƗƸř ƹƗ ǳƳƘǞƢƽƗ
 ƴǅƷƳ  ÛLEG448– JRPǻƘǵƸǮǽƗƸř  ƹƗ  ǳƳƘǞƢƽƗ  ƟƷǸǅ  ƷƳ
 ƿƷƗƺū ȆǱǸǽŤǩ Ǵƛ ǳƳǸǩƋ ÛƳǸƛ ĕĪģƳǷƴƭ Ǵŧ Ƙǵ‌ǴǱǸǮǱ ƹƗ ǻƸƢǂǾƛ

.ƴǱƴǁ
 ǻƷƘǭƋ ǯǸǭƹƋ ƻƘƽƗ Ƹƛ ƘǵƸǮǽƗƸř ǜǪƢƲǭ ǓǸǱƗ ǴƾǽƘǢǭ ƳƷǸǭ ƷƳ
 ǻƘǵƸǮǽƗƸř ƹƗ ǳƳƘǞƢƽƗ ƟƷǸǅ ƷƳ ǻƷƗƳ‌Ǽǲǖǭ ǛȆƢƱƗ ÛMcNemar
ǻƘǵƸǮǽƗƸř ǰǾǲŢǮǵ Ƿ LEG448– JRPǷ LEG225-LEG858
 ƴǁ  ǳƴǵƘǂǭ  LEG448– JRPǷ  LEG448- LEG858
 ƹƗ  ǳƳƘǞƢƽƗ  ƟƷǸǅ  ƷƳ  ǻƷƗƳ‌Ǽǲǖǭ  ǛȆƢƱƗ  ǼǩǷ  Û(P<ģ/ģģĤ(
 LEG448-LEG858Ƿ  LEG225-LEG858  ǻƘǵƸǮǽƗƸř

.)P=ģ/ĥĨ) ƴǽƳƸŬǱ ǳƴǵƘǂǭ
 ǄƲǂǭ  ǴƢǝƸū  ǫƘƪǱƗ  ǻƘǵ‌ǀǽƘǭƹƋ  ƨǽƘƢǱ  Ǵƛ  ǴƩǸơ  Ƙƛ  ǰǽƗƸƛƘǲƛ
 ǻƘǵƸǮǽƗƸř ƸŬǽƳ Ǵƛ ƠƜƾǱ  LEG448– JRP ƸǮǽƗƸř Ǵŧ ƴǽƳƸū
 )LEG448-LEG858Ƿ LEG225-LEG858) ǳƳƘǞƢƽƗ ƳƷǸǭ
 Ǵƛ ǼƛƋ ǻƘǵ‌ǴǱǸǮǱ ƷƳ ȆǱǸǽŤǩ ǻƸƢŧƘƛ ǼǽƘƽƘǲǁ ƷƳ ƸƥǸǭ ǻƸǮǽƗƸř

.ƳǷƷ‌Ǽǭ ƷƘǮǁ

%Ĥ/Ĩ ƹƷƘūƋ ǧţ ǻǷƷ Ƹƛ Ƙǵ‌ǻƸƢŧƘƛ ǼǭǸǮǕ ǄǾƲǂơ ƠǶƩ Ƙǵ‌ǴǱǸǮǱ PCR ƟȅǸǆƮǭ ƹƷǸǝ ǷƸƢŨǩƗ :ħ ǨŨǁ

ǼǞǲǭ ǧƸƢǲŧ(Ĩ ÛƠƜƦǭ ǧƸƢǲŧ (ħ¡PCRƟȅǸǆƮǭ (ĦǷ ĥ Ƿ Ĥ   ¡ (100bp) ǼǩǸŨǩǸǭ ƸūƘƽƘǲǁ (M

         M         1         2        3        4                   M

1000 bP

500 bp

1420 bp1500 bP
1200 bP
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ĥĩĬ

 ƹƗ ǳƳƘǞƢƽƗ ƟƷǸǅ ƷƳ ȆǱǸǽŤǩ Ǵƛ ǳƳǸǩƋ ƠƜƦǭ ǻƘǵ‌ǴǱǸǮǱ ƳƗƴǖơ
 ƸƢǂǾƛ ǼǪǾƱ ƘǵƸǮǽƗƸř ƸŬǽƳ Ǵƛ ƠƜƾǱ LEG448-JRP ƸǮǽƗƸř
 ǻƸƢŧƘƛ ǼǽƘƽƘǲǁ ƷƳ ƸǮǽƗƸř ǰǽƗ ƳƘǽƹ ƠǾƽƘƾƭ ǔǡƗǷ ƷƳ Ǵŧ ǳƳǸƛ
 ƷƳ Ǵŧ ǻƗ‌ǴǖǩƘǎǭ ƷƳ .ƴǲŧ‌Ǽǭ ǯƘǾƛ ƗƷ ǼƛƋ ǻƘǵ‌ǴǱǸǮǱ ƷƳ ȆǱǸǽŤǩ
 ĕĬī Ǵŧ ƴǽƳƸū ǄƲǂǭ ƺǾǱ ǴƢǝƸū ǫƘƪǱƗ ŦǽŤǪƛ ƷƳ ĥģģĨ ǧƘƽ
ǻƘǵƸǮǽƗƸř  ƹƗ  ǳƳƘǞƢƽƗ  Ƙƛ  Ƿ  Nested PCRƿǷƷ  Ƙƛ  Ƙǵ‌ǴǱǸǮǱ
 Ƙƛ Ǵŧ ǼǩƘƭ ƷƳ ÛƴǲƢƾǵ ƠƜƦǭ ȆǱǸǽŤǩ ƸǒǱ ƹƗ LEG448-JRP
 Ƙǵ‌ǴǱǸǮǱ  ĕĨĩ  ¡LEG225  -  LEG858ǻƘǵƸǮǽƗƸř  ƹƗ  ǳƳƘǞƢƽƗ

.)ĥĦ)ƴǱƳǸƛ ǳƴǁ ƿƷƗƺū ƠƜƦǭ
 ǯƘǭƹ  ƷƳ  ƗƷ  ǜǪƢƲǭ  ǻƘǵƸǮǽƗƸř  ǴƾǽƘǢǭ  ƠǾǮǵƗ  ƨǽƘƢǱ  ǰǽƗ
 ǻƘǵ‌ǴǱǸǮǱ ƸƢǮŧ ǰǾǮƲơ ƹƗ ƙƘǲƢƩƗ ƠǶƩ ǼƛƋ ǻƘǵ‌ǴǱǸǮǱ ǼƽƷƸƛ
 ǼƽƷƸƛ ƠǶƩ Ǵŧ ǼơƘǖǩƘǎǭ ƷƳ .ƴǵƳ‌Ǽǭ ƷƗƸǡ ƴǾŧƘơ ƳƷǸǭ ÛƠƜƦǭ
 ƸǮǽƗƸř ǓǸǱ Ŧǽ ÛPCR ƿǷƷ ƹƗ ǻƸǾū‌ǳƸǶƛ Ƙƛ ǼǎǾƮǭ ǻƘǵ‌ǴǱǸǮǱ
 ƠǾƽƘƾƭ  ƠǪǕ  Ǵƛ  ƳƷƗƳ  ǧƘǮƢƭƗ  ƳƸǾū‌Ǽǭ  ƷƗƸǡ  ǳƳƘǞƢƽƗ  ƳƷǸǭ
 ƷƗƴǢǭ ƹƗ ƸƢǮŧ Ûǳƴǁ ǼǽƘƽƘǲǁ ǳƳǸǩƋ Ƿ ƠƜƦǭ ǻƘǵ‌ǴǱǸǮǱ ÛǰǾǽƘř
 ƷƳ  Ǭǵ  ÛǜǪƢƲǭ  ǻƘǵƸǮǽƗƸř  ƹƗ  ǳƳƘǞƢƽƗ  ǰǽƗƸƛƘǲƛ  .ƴǁƘƛ  ǼǖǡƗǷ
 ǼǽƘƽƘǲǁ  Ǵƛ  Ƹƪǲǭ  ÛǼǲǾǩƘƛ  ǻƘǵ‌ǴǱǸǮǱ  Ǭǵ  Ƿ  ǼǎǾƮǭ  ǻƘǵ‌ǴǱǸǮǱ
 ƷƳ Ǵŧ ƴǁ ƴǵƗǸƱ ƳƘǽƹ ǻƘǵ‌ǼūŤǽǷ Ƿ ƠǾƽƘƾƭ Ƙƛ ǼǽƘǵƸǮǽƗƸř
 ǻƘǎƱ ƷƘšƳ ǳƴǁ ǼǽƘƽƘǲǁ ǳƳǸǩƋ ǻƘǵ‌ǴǱǸǮǱ ƳƗƴǖơ ƟƷǸǅ ǰǽƗ

 .)Ī)ƳǸƛ ƴǵƗǸƲǱ ǻƳƘǽƹ
 ǼǱƘƾŨǽ  ǌǽƗƸǁ  Ǵŧ  ǰǽƗ  Ǵƛ  ǴƩǸơ  Ƙƛ  ǴƢǝƸū  ǫƘƪǱƗ  ǴǖǩƘǎǭ  ƷƳ
 ƴǖƛ   ÛƳǸƛ  ǬŧƘƭ  ǨƭƗƸǭ  ǫƘǮơ  ƷƳ  PCR  ǀǲŧƗǷ  ǫƘƪǱƗ  ƠǶƩ
 Ƙƛ  ǳƴǁ  ǳƴǵƘǂǭ  ǻƘǵƴǱƘƛ  ÛPCR  ƟȅǸǆƮǭ  ƹƷǸǝǷƸƢŨǩƗ  ƹƗ
 ǯƳǸƛ  ǄƲǂǭ ǏƘƮǩ  ƹƗ  ƸǮǽƗƸř  ƠǞƩ ǓǸǱ  Ǵƽ Ƹǵ  ƹƗ  ǳƳƘǞƢƽƗ

 ǓǸǱ Ǵƽ Ƹǵ Ƿ ƴǲƢǁƗƴǱ ǻƹƷƘƛ ƟǷƘǞơ (sharp ness) ƫǸǉǷ Ƿ
  ƟǷƘǞơ  ǔǡƗǷ  ƷƳ  Ƿ  ÜƴǱƳǸƛ  ǼƜƽƘǲǭ  ǻƘǵƴǱƘƛ  ǳƴǁ  ǳƴǵƘǂǭ  ƴǱƘƛ
 ÛǳƳǸǩƋ  ǴǱǸǮǱ  ǼǽƘƽƘǲǁ  Ƿ  ǄǾƲǂơ  ƷƳ  ǜǪƢƲǭ  ǻƘǵƸǮǽƗƸř
 Ǵƛ Ƹƪǲǭ Ǵŧ ƠƽƗ ǳƳƘǞƢƽƗ ƳƷǸǭ ǻƘǵƸǮǽƗƸř ƠǾƽƘƾƭ Ǵƛ ǋǸƛƸǭ

.ƳƳƸū‌Ǽǭ ǳƳǸǩƋ ǴǱǸǮǱ ǼǽƘƽƘǲǁ ǫƴǕ Ƙǽ Ƿ ǼǽƘƽƘǲǁ
 ƠǶƩ ǴƢǝƷ ƷƘŧ Ǵƛ ƿǷƷ Ǵŧ ƳƗƳ ǯƘǂǱ ǰǾǲš Ǭǵ ǴǖǩƘǎǭ ǰǽƗ ƨǽƘƢǱ
 ǋǸƛƸǭ ƨǽƘƢǱ Ǵŧ ǻƗ‌ǴǱǸū Ǵƛ ǳƳǸƛ ǼƜƽƘǲǭ ƿǷƷ DNA ƧƗƸƲƢƽƗ
 ƠƜƦǭ Ƙǵ‌ǴǱǸǮǱ ǫƘǮơ ƷƳ Ƙǵ‌ǻƸƢŧƘƛ ǼǭǸǮǕ ǻƘǵƸǮǽƗƸř Ƙƛ PCR Ǵƛ

.ƴǁ ƿƷƗƺū

ǻƸǾū ǴƪǾƢǱ
 ƿǷƷ ƙƘƲƢǱƗ Ƙƛ Ǵŧ ƳƗƳ ǯƘǂǱ ƸǉƘƭ ǴǖǩƘǎǭ ƹƗ ǨǅƘƭ ƨǽƘƢǱ.....
 ƚƽƘǲǭ ǻƘǵƸǮǽƗƸř  ƙƘƲƢǱƗ  Ƿ DNA  ƧƗƸƲƢƽƗ ƠǶƩ ƚƽƘǲǭ
 ƗƷ  ȆǱǸǽŤǩ  Ǵƛ  ǼǎǾƮǭ  ǻƘǵ‌ǴǱǸǮǱ  ǼūƳǸǩƋ  ǼūƳƘƽ  Ǵƛ  ǯƗǸơ‌Ǽǭ
 ǨǮǕ  ƠǕƸƽ  Ƿ  ǼūŤǽǷ  ÛƠǾƽƘƾƭ  .ƳƗƳ  ǄǾƲǂơ  ƠǕƸƽ  Ǵƛ
 ƻƘƽƗ Ƹƛ Ǵŧ ƠƽƗ PCR ǻƘǽƗƺǭ ƹƗ ÛƨǽƘƢǱ Ǵƛ ǼƛƘǾƢƽƳ ƷƳ ȅƘƛ
 ƹƗ  ǻƸǾūǸǪƩ  ƠǶƩ  ƗƷ  ƚƽƘǲǭ  ǼǩƸƢǲŧ  ƟƘǭƗƴǡƗ  ǯƗǸơ‌Ǽǭ  ǯƋ
 ǃƘƱ ǻƘǵ‌ǌǾƮǭ ƷƳ ǳŤǽǷ Ǵƛ ǻƸƢŧƘƛ ǰǽƗ ƹƗ ǨǅƘƭ ǻƘǵ‌ƠǱǸǞǕ

  .ƳǸǮǱ ƗƸƩƗ ǴǪǅƘǝȆƛ

%Ĥ/ ĨƹǷƷƘūƋ ǧţ ǻǷƷ Ƹƛ JRPǷ LEG448ǻƘǵƸǮǽƗƸř Ƙƛ ȆǱǸǽŤǩ ǼƽƷƸƛ ƠǶƩ Ƙǵ‌ǴǱǸǮǱ PCR ƟȅǸǆƮǭ ƹƷǸǝ ǷƸƢŨǩƗ  :ĨǨŨǁ

ƠƜƦǭ ǧƸƢǲŧ(Ĩ ÛǼǞǲǭ  ǧƸƢǲŧ (ħ¡PCRƟȅǸǆƮǭ (ĦǷ ĥ Ƿ Ĥ  ¡(50bp)  ǼǩǸŨǩǸǭ ƸūƘƽƘǲǁ (M

         M           1           2         3             4        5                

500 bP

250 bp

386 bp
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ĥĪģ

 ǼǱƗƳƷƴǡ Ƿ ƸŨǂơ
 ƳǸƩǷ ǼƽƷƸƛ"  ǯƗǸǲǕ  Ƙƛ  ǻƗ‌ǴǭƘǱ  ǯƘǽƘř  ƹƗ  ǨǅƘƭ ǴǩƘǢǭ  ǰǽƗ.....
  ǳƴǲǲŧ‌ŦǲƱ  ǻƘǵ‌ƧƸƛ   ƙƋǷ  ǼǝƸǆǭ  ƙƋ  ƷƳ  ȆǱǸǽŤǩ  ǻƸƢŧƘƛ
 ǠǽƸǍ  ƹƗ  ǯƘǶǞǅƗ  ƸǶǁ  ǼŨǁƺř  ǫǸǪǕ  ǳƘŬǂǱƗƳ  ǻƘǵ‌ǯƘƢƽƷƘǮǾƛ
 ƴǁƷƗ  ǼƽƘǲǁƷƘŧ  ǔǎǢǭ  ƷƳ  "PCR  Ƿ  Ơǂŧ ƿǷƷ ǷƳ ǴƾǽƘǢǭ
 ǼǦǁƺř  ǫǸǪǕ  ǳƘŬǂǱƗƳ  ƷƳ  ĎēĒĎħĩ  ǳƷƘǮǁ  Ƙƛ  ĤĦīĬ  ǧƘƽ  ƷƳ
 ǻƷǷƘǲǝ Ƿ ƟƘǢǾǢƮơ ƠǱǷƘǖǭ ǼǩƘǭ ƠǽƘǮƭ Ƙƛ Ǵŧ ƠƽƗ  ǯƘǶǞǅƗ

.ƠƽƗ ǳƴǁ ǫƘƪǱƗ ǯƘǶǞǅƗ ǼŨǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ
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Sensitivity Comparison of Different 16s rDNA- Specific

 Primers for Detection of Legionella Species in Aquatic Samples

ABSTRACT
Background and Objectives: Legionella are gram-negative bacteria widely dispersed in natural 
and man-made water sources. Some Legionella species are pathogenic and could cause respiratory 
infections. Cultivation technique is the conventional method for the detection of Legionella spp. in 
aquatic samples. However, the method has low sensitivity and require prolonged incubation period. 
Therefore, Polymerase chain reaction (PCR) as a rapid method with extreme sensitivity is used. The 
present study was designed to evaluate the feasibility and sensitivity of PCR method for detection of 
Legionellas pp. in aquatic samples using three sets of primers.
Materials and Methods: In this study, 60 water samples were investigated for the presence of 
Legionella species using Nested- PCR technique. The sensitivity of this technique was evaluated for 
the detection of Legionella species in aquatic samples using three primer sets, including (LEG225-
LEG858), (LEG448-LEG858), and (LEG448-JRP).
Results: The nested PCR assay revealed that detection percentage of Legionella in samples was 
70 when LEG448-JRP primers were used, whereas this percentage reduced to 50 and 45 when we 
applied prime sets of LEG225-LEG858 and LEG448 - LEG858, respectively.
Conclusion: The results of the study showed that contamination of aquatic samples to the Legionella 
spp. could be easily and rapidly detected by nested PCR. However, selecting appropriate method 
for DNA extraction and choosing the primers are important factors in efficiency and sensitivity of 
detection method.
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