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

Ħĥ Ƙơ  ĥĦ ƟƘƮǞǅ ,ĤĦĬĥ ƷƘǶƛ ,ǧǷƗ ǳƷƘǮǁ ,Ǭǂǁ ǳƷǷƳ 

Ĭģ/ĤĤ/ĥĨ:ƿƸǽƶř Ĭģ/ģī/ĥĬ :ƠǝƘǽƷƳ

ǯƗƸǶơ ǼŨǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ÛƠǁƗƴǶƛ ǳƴŨǂǱƗƳ ÛŭƗ ǴǝƸƭ ƠǁƗƴǶƛ ƴǁƷƗ ǼƽƘǲǁƷƘǥ ǴƢƱǸǭƋ ǀǱƗƳ -Ĥ
 ǯƗƸǶơ ǼŨǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ÛƠǁƗƴǶƛ ǳƴŨǂǱƗƳ ƳƘƢƽƗ ÛǻƗ ǴǝƸƭ ƠǁƗƴǶƛ ǻƗƸƢǥƳ :(ǧǸƖƾǭ ǳƴǲƾǽǸǱ) -ĥ

ǯƗƸǶơ ǼŨǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ÛƠǁƗƴǶƛ ǳƴŨǂǱƗƳ ƷƘǾǂǱƗƳ ÛǼǩǸǦǩǸǭ ǼƽƘǲǁ Ơƾǽƹ ǻƗƸƢǥƳ -Ħ
ǯƗƸǶơ ǼŨǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ÛƠǁƗƴǶƛ ǳƴŨǂǱƗƳ ƳƘƢƽƗ ÛǼǦǁƺř ǼƽƘǲǁ şƷƘǡ ǻƗƸƢǥƳ -ħ

ǯƗƸǶơ ǼŨǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ÛƠǁƗƴǶƛ ǳƴŨǂǱƗƳ ƳƘƢƽƗ ÛǼƢƾǽƹ ƷƘǭƋ ǻƗƸƢǥƳ -Ĩ

ǯƗƸǶơ ƸǶǁ ǻƘǵ ǯƘƢƽƷƘǮǾƛ ƹƗ ǼŨǽ ƷƳ Ƙǵ ǨƽǷƸǽƋǸǾƛ ǼƛƘǽƹƷƗ

ĨǼǱƘǁǷƸǝ ǼǮǾƭƷ ƻƘƜǕ ÛħǼǲǽƹ ǳƴǽƸǝ ÛĦƴǲǭƷǸř ƘǉƷ ƴǮƮǭ ÛĥǼǽƘƛƘƜǪū ǳƴǽƸǝ ،ĤǳƳƗƹ ǀǽǷƷƳ ƷƘŬǱ

ǳƴǾŨš
 ƳƘƪǽƗ ƚƜƽ ǼǮƽ ǃƗǸƱ Ƙǽ ǻţƸǩƋ ÛƠǱǸǞǕ ǯǸš ǼǽƘǵƷƘŧǷƹƘƽ Ƙƛ ǯƘƾǱƗ ǯƴƛ Ǵƛ ƳǷƷǷ ƟƷǸǅ ƷƳ Ǵŧ ƴǲƢƾǵ ǼǪǭƗǸǕ Ƙǵ ǬƾǾǱƘūƷƗǷƸŨǾǭ :Ǜƴǵ Ƿ ǴǲǾǭƹ
 ǨǭƗǸǕ ǯƳƸƛ ǰǾƛ ƹƗ Ƿ ǯƳƸŧ ƳǸƛƘǱ Ǵƛ ƷƳƘǡ ǼǲǮǽƗ ǬƢƾǾƽ Ǵǥ ǼơƷǸǅ ƷƳ Ƿ ƴǱǸǁ Ǽǭ ǯƘƾǱƗ ǯƴƛ ǼŨǽţǸǩǸǽƺǾǝ Ƿ ǼǽƘǾǮǾǁǸǾƛ ǻƘǵ ǀǲŧƗǷ  ƷƳ ǧȆƢƱƗ
 ǻƘǵ ǀƲƛ ƷƳ ƗƷ (şƷƘǡ Ƿ ǻƸƢŧƘƛ) Ƙǵ ǨƽǷƸǽƋǸǾƛ ǯƗƺǾǭ ǴǖǩƘǎǭ ǰǽƗ .ƳǸǁ ũƸǭ ǼƢƭ Ƿ ǻƷƘǮǾƛ ƚƜƽ ƴǱƗǸơ Ǽǭ ǳƴǁ ƳƘƪǽƗ ǧȆƢƱƗ ÛƴǁƘƜǱ ǼŨǽţǸǩǸǾƛ

 .ƴǵƳ Ǽǭ ƷƗƸǡ ǼƽƷƸƛ ƳƷǸǭ ǯƘƢƽƷƘǮǾƛ Ŧǽ ǜǪƢƲǭ
 ǻƘǵ ǌǾƮǭ Ƿ ƸǪŚǮƽ ǧƘǽƸƢŧƘƛ ǳƘŬƢƽƳ ƹƗ ǳƳƘǞƢƽƗ Ƙƛ NIOSH  0800 ƿǷƷ ǠƛƘǎǭ (şƷƘǡ Ƿ ǻƸƢŧƘƛ) Ƙǵ ǨƽǷƸǽƋǸǾƛ ǯƗƺǾǭ ǴǖǩƘǎǭ ǰǽƗ ƷƳ :ǼƽƷƸƛ ƿǷƷ
 ǻƷǷƘŨǽƷ ÛǨǮǕ ǟƘơƗ ÛǻţǸǩǸơƘř ǳƘŬǂǽƘǭƹƋ Û(ǳŤǽǷ ǻƘǵ ƠƜǡƗƸǭ ǀƲƛ) ICU ǻƘǵ ǀƲƛ ƷƳ ǴǱƘūƗƴƩ ƷǸǍ Ǵƛ şƷƘǡ Ƿ ǻƸƢŧƘƛ ǻƗƸƛ ǼǅƘǆƢƱƗ Ơǂŧ

.ƠǝƸū ƷƗƸǡ ǼƛƘǽƹƷƗ Ƿ ǀƪǲƽ ƳƷǸǭ ǯƘƢƽƷƘǮǾƛ Ŧǽ CSR Ƿ
 ǳƳǸƛ   ĥĬħ/ħĪ  ñ Ĥĥĥĩ/īī   CFU/m3ǜǽƳƷ  ƷƳ  ǴǖǩƘǎǭ  ƳƷǸǭ  ǯƘƢƽƷƘǮǾƛ  ƷƳ  Ƙǵ  ǻƸƢŧƘƛ  ǬŧƗƸơ  ǰǾŬǱƘǾǭ  ƴǵƳ  Ǽǭ  ǯƘǂǱ  ǼƛƘǽƹƷƗ  ƨǽƘƢǱ   :Ƙǵ ǴƢǝƘǽ
 ǻƘǵ ǨǾƽƘƛ ǨǭƘǁ ǳƴǁ ǼǽƘƽƘǲǁ ǻƘǵ ǻƸƢŧƘƛ ǓǸǱ .ƠƽƗ ǨǮǕ ǟƘơƗ Ǵƛ ǋǸƛƸǭ ǯƋ ǬŧƗƸơ ǰǽƸƢǮŧ Ƿ CSR  ǀƲƛ Ǵƛ ǋǸƛƸǭ ǬŧƗƸơ ǰǽƸƢǂǾƛ Ǵŧ ƠƽƗ
 ƸǽƘƽ Û(ĕĪ/ģĦ) ƻǸƕƷǷƗ ƻǸŧǸŧǸǪǾǝƘƢƽƗ Û( ĕĥ/ĩ) ƻǸŧǸƢǾǝǷƸřƘƽ ƻǸŧǸŧǸǪǾǝƘƢƽƗ Û(ĕĥģ/ĥĬ) ƼǾǭƷƴǾřƗ ƻǸŧǸŧǸǪǾǝƘƢƽƗ Û(ĕĨģ/ĩ) ƠƜƦǭ ǫƸū
 ǯƘƢƽƷƘǮǾƛ ƷƳ Ƙǵ şƷƘǡ ǬŧƗƸơ ǰǾŬǱƘǾǭ Ǵŧ ƴǵƳ Ǽǭ ǯƘǂǱ Ƙǵ şƷƘǡ ǀƪǲƽ ƨǽƘƢǱ ǰǾǲŢǮǵ .ƠƽƗ (ĕĤĦ/ħĦ) ťǸŧǷƸŨǾǭ Ƿ (ĕ Ĩ/Ĭ) Ƙǵ ƻǸŧǸŧǸǪǾǝƘƢƽƗ
 ǨǮǕ ǟƘơƗ Ƿ ǻƷǷƘŨǽƷ Ǵƛ ǋǸƛƸǭ ǬŧƗƸơ ǨǡƗƴƭ Ƿ ICU  Ǵƛ ǋǸƛƸǭ ǬŧƗƸơ ƸƦŧƗƴƭ Ǵŧ ƠƽƗ ǳƳǸƛ ģ -Ĥīī/ħĨ  CFU/m3 ǳƸƢƾū ƷƳ ǴǖǩƘǎǭ ƳƷǸǭ
 ( ĕĤĨ/īĥ) ƸƪǽƘǱ ƻǸǪǽţƸŚƽƋ Û(ĕ ĥĨ/ĤĪ) ƻǸơƘŬǾǭǸǝ ƻǸǪǽţƸŚƽƋ Û(ĕ ĦĤ/ĩĨ) ƻǷǷȆǝ ƻǸǪǽţƸŚƽƋ ǨǭƘǁ ǳƴǁ ǼǽƘƽƘǲǁ ǻƘǵ şƷƘǡ ǓǸǱ .ƠƽƗ

 .ƠƽƗ ǳƳǸƛ ( ĕ ĥĪ/ĦĦ) ǫǸǾǪǾƾǾǲř Ƿ
 ǬŧƗƸơ ƳƗƳ ǯƘǂǱ ƠƽƗ Ĩģģ CFU/m3 Ǵŧ ACGIH ǳƴǁ ǴǾǅǸơ ƴƭ Ƙƛ ǯƘƢƽƷƘǮǾƛ ǜǪƢƲǭ ǻƘǵ ǀƲƛ ƷƳ Ƙǵ ǻƸƢŧƘƛ ǬŧƗƸơ ǴƾǽƘǢǭ :ǻƸǾū ǴƪǾƢǱ
 ǜǪƢƲǭ ǻƘǵ ǀƲƛ ƷƳ Ƙǵ şƷƘǡ ǬŧƗƸơ ǴƾǽƘǢǭ ǰǾǲŢǮǵ .ƠƽƗ ǳƳǸƛ ƸƢǂǾƛ ǳƴǁ ǴǾǅǸơ ƴƭ ƹƗ ǨǮǕ ǟƘơƗ ƺƩ Ǵƛ Ƙǵ ǀƲƛ ǴǮǵ ƷƳ ǻƸƢŧƘƛ ǨƽǷƸǽƋǸǾƛ
 ǳƳǸƛ ǳƴǁ ǴǾǅǸơ ƴƭ ƹƗ  ƸƢǮŧ Ƙǵ ǀƲƛ ǴǮǵ ƷƳ şƷƘǡ ǨƽǷƸǽƋǸǾƛ ǬŧƗƸơ ƳƗƳ ǯƘǂǱ ƠƽƗ Ĥģģ CFU/m3 Ǵŧ ACGIH ǳƴǁ ǴǾǅǸơ ƴƭ Ƙƛ ǯƘƢƽƷƘǮǾƛ

.ƠƽƗ

 ǯƘƢƽƷƘǮǾƛ ǜǪƢƲǭ ǻƘǵ ǀƲƛ ÛǨƽǷƸǽƋǸǾƛ ǓǸǱ ÛǨƽǷƸǽƋǸǾƛ ǬŧƗƸơ :ǻƴǾǪŧ ǯƘūţƗǷ
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ĥħ

ǴǭƴǢǭ
 ƳƳƸū Ǽǭ ǟȆǍƗ ǼŨǽţǸǩǸǾƛ ƳƸƛƗǸǵ ƟƗƷƵ Ǵƛ ǨƽǷƸǽƋǸǾƛ ǳţƗǷ.....
 Ƙƛ  ƳƸƛƗǸǵ  ƟƗƷƵ  ǼǭƘǮơ  ǨǭƘǁ  Ƙǵ  ǨƽǷƸǽƋǸǾƛ  Ƙƛ  ǴǶƩƗǸǭ  .(Ĥ)
  ÛşƷƘǡ ÛǻƸƢŧƘƛ Ǵƛ ǯƗǸơ Ǽǭ ǴǪǮƩ ǯƋ ƹƗ Ƿ ƠƽƗ ǼŨǽţǸǩǸǾƛ Ƙǂǲǭ
 ƴǱƗǸơ  Ǽǭ  ƘǶǱƋ  Ƙƛ  ǴǶƩƗǸǭ  Ǵŧ  ƳǸǮǱ  ǳƷƘǁƗ  ...Ƿ  ƻǷƸǽǷ ÛŦŚŧ
 ǼƢǾƽƘƾƭ ƳƘǽƳƹƗ ǻƘǵ ǼǱǸǭǸǲř ÛǼƾǞǲơ ƟȅȆƢƱƗ ǓƗǸǱƗ Ǵƛ Ƹƪǲǭ
 ǳƳƸƢƾū ƟƷǸǅ Ǵƛ ǓǸǉǸǭ ǰǽƗ.(ĥ)ƳƳƸū ǼǮƽ ǻƘǵ ǀǲŧƗǷ Ƿ
 Ǵŧ ǻƗ ǴǱǸū Ǵƛ ÛƠƽƗ  IAQ  ǻƘǵ ǰǮƪǱƗ ǰǾǢǢƮǭ ǧǸƜǡ ƳƷǸǭ
 ƴǲǱƗǸơ Ǽǭ Ƙǵ ǨƽǷƸǽƋǸǾƛ ǼƱƸƛ Ǵŧ ƴǱƷƗƳ Ǽǭ ǯƘǕƵƗ ǰǾǢǢƮǭ ǰǽƗ
 ƠǱǸǞǕ Ƿ ǼǮƽ ÛŦǽţƸǩƋ ǻƘǵ ưƽƘř ǴǪǮƩ ƹƗ ǼǞǪƢƲǭ ǻƘǵ ưƽƘř
 ǴǶƩƗǸǭ ǻƘǵ ǴǱƘǂǱ .(ħǷĦ) ƴǲǽƘǮǱ ƳƘƪǽƗ ǴƢǝƘǽ ǴǶƩƗǸǭ ƳƸǝ ƷƳ
 ƿƺǽƸƛƋ  ÛǴǽƷ  ƼƱ ƼƱ ÛǴǝƸƽ ǨǭƘǁ Ƙǵ ǨƽǷƸǽƋǸǾƛ  Ƙƛ  ƳƗƸǝƗ
 ƳƘƪǽƗ ÛǧƘǶƽƗ ÛǼƢƽǸř ǻƘǵ ƿƗƷ ÛǸǪū Ƙǽ Ƙǵ Ǭǂš ƿƷƘƱ ÛǼǲǾƛ
 ǼŨǽţǸǩǸǱǸǮǽƗ  ǻƘǵ ǀǲŧƗǷ  .ƠƽƗ  ƳƷƳƸƽ  Ƿ  ǬƽƋ  ƴǽƴǂơ  Ƙǽ  Ƿ
 ǼƢǾƽƘƾƭ ƳƘǽƳƹƗ ǼǱǸǭǸǲř Ƿ ŦǽţƸǩƋ ƠǾǲǽƷ ÛǬƽƋ ǨǭƘǁ ƴǱƗǸơ Ǽǭ
 ƹƗ ǼƱƸƛ ǼǽƗƹ ǯƘǍƸƽ ÛƟƘǢǾǢƮơ ƹƗ ǼǊǖƛ ǼƢƭ (ħǷ Ħ) ƴǁƘƛ
 ǯƗǸǲǕ Ǵƛ ƗƷ ƘǶǱƋ Ƿ ǳƳƗƳ ƷƗƸǡ ǼƽƷƸƛ ƳƷǸǭ ƗƷ Ƙǵ ǬƾǾǱƘūƷƗǷƸŨǾǭ
 Ǵƛ .(Ĩ) ƴǲǽƘǮǱ Ǽǭ ǼǝƸǖǭ ǼǪǚǁ ǻƗƹ ǯƘǍƸƽ ǼŨǽţǸǩǸǾƛ ǨǭƗǸǕ
 ƷƳƘǡ ƻǷǷȆǝ ƻǸǪǽţƸŚƽƋ ƹƗ ǼǁƘǱ ǰǾƾŧǸơȆǝƋ ǴǱǸǮǱ ǯƗǸǲǕ
 ǻƘǵ ǬƾǾǱƘūƷƗǷƸŨǾǭ  ǓƗǸǱƗ  ƹƗ  .(ĩ)  ƠƽƗ  ƴƜŧ  ǯƘǍƸƽ  ƳƘƪǽƗ  Ǵƛ
 ǠǽƸǍ ƹƗ Ǵŧ Ƙǵ ǯƘƢƽƷƘǮǾƛ Ƙƛ ǌƜơƸǭ Ƿ ǳƴǁ ǴƢƱƘǲǁ ǻƗƹ ǻƷƘǮǾƛ
 ƴǲǱƘǭ  Ƙǵ ƻǸǪǽţƸŚƽƋ  ǓƗǸǱƗ  Ǵƛ  ǯƗǸơ  Ǽǭ  ÛƴǲƛƘǽ  Ǽǭ  ǧƘǢƢǱƗ  ƗǸǵ
 ƷƳ ƴǁƷ Ǵƛ ƷƳƘǡ Ǵŧ ŦǾǪǾǝǸǭƸơ şƷƘǡ) ƻǸơƘŬǾǭǸǝ ƻǸǪǽţƸŚƽƋ
 ƠǅƸǝ ǻƘǵ şƷƘǡ ƸǽƘƽ Û( Ī) (ƠƽƗ Ĥĥ- ĨĦ 0CǼǽƘǭƳ ǳƸƢƾū
 Ƿ ǳƳǸƛ ƳƸƛƗǸǵ ǻƘǵ ǯţǸơƘř Ǵŧ) ǫǸǾǪǾƾǾǲř Ƿ ǫǸǽƷƗƹǸǝ ƴǲǱƘǭ ƚǪǍ
 ...Ƿ  (ī) (ƴǲƛƘǽ ƸǾƦŨơ Ƿ ƴǁƷ ƙǸǍƸǭ ǻƘǵ ǌǾƮǭ ƷƳ  ƴǲǱƗǸơ Ǽǭ
 ƼŧǸŧǸǪǾǝƘƢƽƗ ƴǲǱƘǭ) ƠƜƦǭ ǫƸū ǻƘǵ ǼƾŧǸŧ ǓƗǸǱƗ ǳǷƸū ƷƳ
 ǻƘǵ  ƠǱǸǞǕ  ǓǸǾǁ  ǨǽȅƳ  ƹƗ  ǼŨǽ  Ǵŧ  ƼǾǭƷƴǾřƗ  Ƿ  ƻǸƕƷǷƗ
 ƷƳ  ƳǸƩǸǭ  ǨǲƽƸř  ǠǽƸǍ  ƹƗ  Ƿ  ƴǲǁƘƛ  Ǽǭ  ǼƭƗƸƩ  ǻƘǵ ǀƲƛ
 ƸƛǸơ ǫǸǽƸƢŧƘƛǸŨǽƘǭ Û ( Ĭ-ĤĤ) (ƴǲƛƘǽ Ǽǭ ǧƘǢƢǱƗ ƷƘǮǾƛ Ǵƛ ǀƲƛ
 ǔƜǲǭ  .ƳǸǮǱ  ǳƷƘǁƗ   Ƙǵ ǻƸƢŧƘƛ  ǳǷƸū ƷƳ ...(  ĤĥǷĤĦ) ƼǽƹǸǪŧ
 Ƿ  ǼǱƘǭƷƳ  ø  ǼƢǁƗƴǶƛ  ƺŧƗƸǭ  ƷƳ  Ƙǵ  ǬƾǾǱƘūƷƗǷƸŨǾǭ  ǰǽƗ  ƳƘƪǽƗ
 ǳƴǲŧƗƸř Ƿ ƳƘƪǽƗ ǨǭƗǸǕ ǧƘƦǭ ǯƗǸǲǕ Ǵƛ .ƠƽƗ ǓǸǲƢǭ Ƙǵ ǯƘƢƽƷƘǮǾƛ
 ƠǾǩƘǖǝ ƘơƴǮǕ ÛƘǵ ƻǸǪǽţƸŚƽƋ ƳƷǸǭ ƷƳ ƘǅǸǆƲǭ Ƙǵ şƷƘǡ ǯƴǁ
 ǼŬǱǸŬš ǏƘƮǩ Ǵƛ ǟƘơƗ ǌǽƗƸǁ Ƙǽ Ƿ ǻƹƘƽ ǯƘǮƢƱƘƽ ƸǾǒǱ ǼǽƘǵ

 ǻƘǵƸƢǪǾǝ  ǼǽƗƷƘŧ  ÛǴǽǸǶơ  ǬƢƾǾƽ  ƳƸŨǪǮǕ  ǼŬǱǸŬš  ÛƘǵ ǳƸƪǲř
 ƷƳ Ƿ ....  ǟƘơƗ  ƷƳ ƳǸƩǸǭ ǻƘǵ ǠǽƘǕ ÛǴǽǸǶơ ǬƢƾǾƽ ƷƳ ƳǸƩǸǭ
 Ƙǵ ƠǾǩƘǖǝ ǳŤǽǷ Ǵƛ Ƿ ǀƲƛ ƷƳ ƳǸƩǸǭ ƳƗƸǝƗ ƳƗƴǖơ ÛƘǵ ǻƸƢŧƘƛ ƳƷǸǭ
 ǴǝƸƽ ÛǯƳƸŧ ǴƾǎǕ ÛǯƳƸŧ ƠƜƮǅ ƸǾǒǱ ÛƳƗƸǝƗ ƳƸŨǪǮǕ ǳǸƮǱ Ƿ
 ƷƳ .(Ĥħ)ƠƽƗ ...Ƿ ǻƳƸǝ ƠǁƗƴǶƛ ǧǸǅƗ ƠǽƘǕƷ ǯƗƺǾǭ ÛǯƳƸŧ
 ƳǷƴƭ ƹƗ ǼǪƱƗƳ ǻƗǸǵ ƷƳ Ƙǵ ǬƾǾǱƘūƷƗǷƸŨǾǭ ǬŧƗƸơ Ǵǥ ǼơƷǸǅ
 ƸǒǱ ƷƳ ǳƳǸǩƋ ǌǾƮǭ ǯƗǸǲǕ Ǵƛ ǌǾƮǭ ǯƋ ÛƳǷƷ ƸơƗƸǝ ǳƴǁ ǴǾǅǸơ
 ƠǶƩ ǼǢǪǎǭ ƳƷƗƴǱƘƢƽƗ ƸǉƘƭ ǧƘƭ ƷƳ . (ĤĨ) ƳǸǁ Ǽǭ ǴƢǝƸū
 ƠƾǾǱ ƳǸƩǸǭ Ƙǵ ǨƽǷƸǽƋǸǾƛ ǬŧƗƸơ ƹƘƪǭ ǯƗƺǾǭ ƳƷǸǭ ƷƳ ƤƮƛ
 Ƙǵ ǨƽǷƸǽƋǸǾƛ ǼƛƘǽƹƷƗ ƨǽƘƢǱ ǴƾǽƘǢǭ ƷǸǒǲǭ Ǵƛ Ǵŧ ǴŢǱƋ ǰǽƗƸƛƘǲƛ Ƿ
 ƳǸǁ Ǽǭ ǓƘƩƷƗ ǯƋ Ǵƛ ƟƘǖǩƘǎǭ Ƿ Ƙǵ ǼƽƷƸƛ ƷƳ ƹƘƪǭ ƳǷƴƭ Ƙƛ
 ǜǪƢƲǭ  ǻƘǵ  ǴƾƽǸǭ  Ƿ  Ƙǵ  ǰǮƪǱƗ  ǳƴǁ  ǴǾǅǸơ  ǻƘǵƘǮǲǵƗƷ
 ǯƗƺǾǭ  ÛNIOSH  ÛǴǱǸǮǱ  ǯƗǸǲǕ  Ǵƛ  .ƠƽƗ  ǼǮǪǕ  Ƿ  ǼǵƘŬǂǱƗƳ
 ƗƷ  ǨƽǷƸǽƋǸǾƛ  ƟƗƷƵ  Ǩŧ  ǻƗƸƛ  ǬǮǽƺŧƘǭ  ǳƴǁ  ǴǾǅǸơ  ƳǷƴƭ
 ǯƘǾƛ  ACGIH  ǰǾǲŢǮǵ  .ƴǽƘǮǱ  Ǽǭ  ƳƘǶǲǂǾř  Ĥģģģ  CFU/m3

 ĈƳƸƛƗǸǵ ƟƗƷƵ Ǩŧ ǻƗƸƛ ǬǮǽƺŧƘǭ ǳƴǁ ǴǾǅǸơ ƴƭ Ǵŧ ƳƷƗƳ Ǽǭ
 ǬŧƗƸơ  ƳƷǸǭ  ƷƳ  .ƳǷƷ  ƸơƗƸǝ  Ĩģģ  CFU/m3  ƹƗ  ƴǽƘƜǱ  ÛǻƸƢŧƘƛ
 ƳǸƩǸǭ ǼǪǮǖǩƗƷǸƢƽƳ Ƙǽ ǯǸǱƘǡ Ûƴŧ ǴǱǸū ŠǾǵ ƺǾǱ ƗǸǵ ƷƳ şƷƘǡ
 ǯƘŨǭ  Ǵƛ  ǴƩǸơ  Ƙƛ  ǜǪƢƲǭ  ǻƘǵ  ǴƾƽǸǭ Ƿ  ƺŧƗƸǭ  ǴŨǪƛ  .ƠƾǾǱ
 ǳƳƗƳ  ƳƘǶǲǂǾř  ƗƷ  ǼǽƘǵ ƳǸǮǲǵƷ ÛşƷƘǡĈ ƳƸƛƗǸǵ ƟƗƷƵ  ǻƸǾū ǳƹƗƴǱƗ
 ƹƗ  ƸƢǮŧ  ǬŧƗƸơ  Ǵŧ  ƳǸǮǱ  ǴǾǅǸơ  ACGIH  ¡ĤĬīĬǧƘƽ ƷƳ  .ƴǱƗ
 ĥģģĦ  ǧƘƽ  ƷƳ  ÛƳǸǁ  ǼǮǱ  ǼǱƗƸŬǱ  Ǵƛ  Ƹƪǲǭ  Ĥģģ CFU/m3

 Ǵƛ ƗƷ ĥģģCFU/m3 ƘŨǽƸǭƗ ǼǭǸǮǕ ƠǁƗƴǶƛ ƟƘǭƴƱ ǴƾƽǸǭ
 (Ĥĩ) ƳƷƗƳ Ǽǭ ǫȆǕƗ  ƗǸǵ ƷƳ şƷƘǡ ƟƗƷƵ ǳƴǁ ǴǾǅǸơ ƴƭ ǯƗǸǲǕ
 (şƷƘǡ Ƿ ǻƸƢŧƘƛ) Ƙǵ ǨƽǷƸǽƋǸǾƛ ǯƗƺǾǭ ǼƛƘǽƹƷƗ ÛƸǉƘƭ ǴǖǩƘǎǭ .
 ǼǮŧ Ƿ ǼǞǾŧ ǏƘƮǩ Ǵƛ Ǵŧ ƠƽƗ ǯƘƢƽƷƘǮǾƛ ǜǪƢƲǭ ǻƘǵ ǀƲƛ ƷƳ

.ƳƸǾū Ǽǭ ƷƗƸǡ ǼƛƘǽƹƷƗ ƳƷǸǭ
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ĥĨ

Ƙǵ ƿǷƷ Ƿ ƳƗǸǭ
 :ƴǽƳƸū ǫƘƪǱƗ Ƹǽƹ ǨƭƗƸǭ ǨǭƘǁ ǴǪƭƸǭ Ħ ƷƳ ǴǖǩƘǎǭ ǰǽƗ.....

 ǼƽƷƸƛ ƳƷǸǭ ǻƘǵ ǀƲƛ ƙƘƲƢǱƗ :ǧǷƗ ǴǪƭƸǭ
 ǯƘƢƽƷƘǮǾƛ ǻƘǵ ǀƲƛ ƙƘƲƢǱƗ ÛǀǵǷŤř ǻƗƸƩƗ ƹƗ ǴǪƭƸǭ ǰǾǩǷƗ
 ǯƘƢƽƷƘǮǾƛ ǜǪƢƲǭ ǻƘǵ ǀƲƛ ǴǪƭƸǭ ǰǽƗ ƷƳ .ƠƽƗ ǼƛƘǽƹƷƗ ƠǶƩ
 ƳƗƸǝƗ ƳƗƴǖơ Ƙǽ Ƿ ǼǱƘǭƷƳ ƴǱǷƷ  ÛǀƲƛ ƷƳ ƳǸƩǸǭ ǌǽƗƸǁ ǏƘƮǩ Ǵƛ
 ƷƳ Ƿ ƴǱƴǁ ǼƽƷƸƛ  ǨǲƽƸř  ƠǾǩƘǖǝ  ǳǸƮǱ Ƿ ǀƲƛ ƷƳ ƳǸƩǸǭ
 ƠǶƩ  Ƙǵ ǨƽǷƸǽƋǸǾƛ  ǼƛƘǽƹƷƗ  ƷǸǒǲǭ  Ǵƛ  Ǵŧ  ǼǽƘǵ ǀƲƛ  ƠǽƘǶǱ
 ǻƘǵ  ƠƜǡƗƸǭ  ǀƲƛ)  ICU  ǨǭƘǁ  ƴǱƴǽƳƸū  ƙƘƲƢǱƗ  ǴǖǩƘǎǭ
 (CSR)  Ƿ  ǻƷǷƘŨǽƷ  ÛǨǮǕ ǟƘơƗ  ÛǻţǸǩǸơƘř  ǳƘŬǂǽƘǭƹƋ  Û(ǳŤǽǷ

.ƠƽƗ ǳƳǸƛ Corporate Social Responsibility

 Ƙǵ  ǨƽǷƸǽƋǸǾƛ  ǬŧƗƸơ  ǼǪŧ  ƿƷƘǮǁ  Ƿ  ǀƪǲƽ  :ǫǷƳ  ǴǪƭƸǭ
ƗǸǵ ƷƳ (şƷƘǡ Ƿ ǻƸƢŧƘƛ)

 şƷƘǡ Ƿ ǻƸƢŧƘƛ ƹƗ ǬǕƗ Ƙǵ ǨƽǷƸǽƋǸǾƛ ǬŧƗƸơ ǀƪǲƽ ƷǸǒǲǭ Ǵƛ
 ƿǷƷ  ǰǽƗ  Ǜƴǵ  .ƴǁ  ǳƳƘǞƢƽƗ  NIOSH  0800  ƿǷƷ  ƹƗ
 (şƷƘǡ Ƿ ǻƸƢŧƘƛ) Ƙǵ ǨƽǷƸǽƋǸǾƛ ǼǪŧ ǬŧƗƸơ ǰǾǾǖơ ÛǻƷƗƳƸƛ ǴǱǸǮǱ
 ( şƷƘǡ Ƿ ǻƸƢŧƘƛ ǓǸǱ) Ƙǵ ǨƽǷƸǽƋǸǾƛ ǼǞǾŧ ǰǾǾǖơ ǰǾǲŢǮǵ Ƿ

  .ƠƽƗ ǳƳǸƛ
 ǄƱƘǁ ǯƗǸǲǕ Ǵƛ ǀƲƛ Ƹǵ ƷƳ   ǯƘŨǭ Ħ ǨǡƗƴƭ ÛǴǪƭƸǭ ǰǽƗ ƷƳ
 ǳƘŬƢƽƳ  ǌƽǸơ  ƼŚƽ  Ƿ  ǴƢǂū  ƙƘƲƢǱƗ  ǻƸǾū  ǳƹƗƴǱƗ  ƠǶƩ
 ǼǅƘǆƢƱƗ  Ơǂŧ ǻƘǵ  ǌǾƮǭ  Ƿ  (ƸǪŚǮƽ ǧƘǽƸƢŧƘƛ)  ƷƗƳƸƛ ǴǱǸǮǱ
 ǻƗƸƛ  ĥī/Ħ L/min ǼƛƳ Ƙƛ Ƿ (TSA) ǻƸƢŧƘƛ Ƿ (ǷƷǸƛƘƽ) şƷƘǡ ǻƗƸƛ
 ƷƳ ƠƽƗ ƸŧƵ Ǵƛ ǫƹȅ .ƠǝƸū ǫƘƪǱƗ ǻƷƗƳƸƛ ǴǱǸǮǱ Ĥģ  min Ɵƴǭ

 ǼǱǸǞǕ ƴǉ ǻƷƗƳƸƛ ǴǱǸǮǱ ǳƘŬƢƽƳ ǻƷƗƳƸƛ ǴǱǸǮǱ ǨƭƗƸǭ ǼǭƘǮơ
 ƷƳ ǻƷƗƳƸƛ ǴǱǸǮǱ ƹƗ Ƽř Ơǂŧ ǌǾƮǭ ǻǷƘƭ ǻƘǵ ƠǾǪř .ƴǽƳƸū
 ƷƳ şƷƘǡ ƳƷǸǭ ƷƳ Ƿ Ħģ 0C ǻƘǭƳ ƷƳ ƷǸơƘƛǸŨǱƗ ƷƳ ǻƸƢŧƘƛ ƳƷǸǭ
 ƿƷƘǮǁ ƼŚƽ .ƴǱƴǁ ǳƳƗƳ ƷƗƸǡ ĥħ hƟƴǭ Ǵƛ ǳƘŬǂǽƘǭƹƋ ǻƘǭƳ

.( ĥǷĤǨŨǁ) ƴǽƳƸū ǫƘƪǱƗ Ƙǵ ǨƽǷƸǽƋǸǾƛ

 ǻƸƢŧƘƛ) Ƙǵ ǨƽǷƸǽƋǸǾƛ ǓǸǱ ǄǾƲǂơ Ƿ ǼǽƘƽƘǲǁ :ǫǸƽ ǴǪƭƸǭ
 Ǜƴǵ Ǵŧ ÛǴƢǞǶǱ  ƴǁƷ ǳƷǷƳ ǼǍ ƹƗ  ƠƾơƷƘƜǕ Ǵǽƺƪơ (şƷƘǡ Ƿ
 ǻƸǾū  ǳƹƗƴǱƗ  ǨƛƘǡ  Ƿ  ǼǽƘƽƘǲǁ  ǨƛƘǡ  ǻƘǵ  ǼǲǪŧ  ƴǁƷ  ǯƋ  ƹƗ
 ǯƘǭƹ  Ɵƴǭ  ƠƽƗ  ƸŧƵ  Ǵƛ  ǫƹȅ  .ƠƽƗ  Ƙǵ ǬƾǾǱƘūƷƗǷƸŨǾǭ  ƹƗ
 ǔǮƩ ǬƾǾǱƘūƷƗ ǓǸǱ ƻƘƽƗ Ƹƛ ƷǸǱ Ƿ ƠƛǸǍƷ ÛƘǭƳ ÛǯǸǾƽƘƛǸŨǱƗ
 ƙƘƲƢǱƗ  ÛǴǽƺƪơ  ǻƗƸƛ  Ǵŧ  ǼǽƘǵ ǬƾǾǱƘūƷƗ  ǓǸǱ  Ƿ  ǳƴǁ  ǻƷǷƋ
 ǳƷǷƳ  ǼǍ  ƹƗ  Ƽř  Ơǂŧ  ǻƘǵ  ǀǽƳ  .ƳǸǁ Ǽǭ  ǬǾǒǲơ  ƴǱƗ  ǳƴǁ
 ǻƘǵ ǬƾǾǱƘūƷƗǷƸŨǾǭ  ǼǲǪŧ  ǰƢǝƘǽ  ƷǸǒǲǭ  Ǵƛ  ÛƴǁƷ  ǳƴǁ  ǴǾǅǸơ
 ƷǸǒǲǭ  Ǵƛ  .ƴǱǸǁ  Ǽǭ  ǼƽƷƸƛ  ÛƿƷƘǮǁ  ǨƛƘǡ  Ƿ  ǼǽƘƽƘǲǁ  ǨƛƘǡ
 Ǵŧ) ǼǲǪŧ Ƹū ƿƷƘǮǁ Ƹǽƹ ƗƷ Ƙǵ ǀǽƳ ǯƗǸơ Ǽǭ ƸǭƗ ǰǽƗ ǨǾǶƾơ
 ǻƗƸƛ .ƳƗƳ ƷƗƸǡ (ƠƽƗ ǼǽƘǮǱ ũƷƺƛ ǼƽƴǕ Ƿ ǻƷǸǱ ǴŨƜǁ ǻƗƷƗƳ
 ƳǸƩǸǭ Ƿ ǳƴǁ ǻƷǷƋ ǔǮƩ ǻƘǵ ǬƾǾǱƘūƷƗ ǴǱǸū Ƿ ǓǸǱ ǼǽƘƽƘǲǁ
 ǻƺǾǭƋ ŪǱƷ ÛǴǽǸǱƘƥ Ơǂŧ ƴǲǱƘǭ ǼǽƘǵ ƿǷƷ ƹƗ ǯƗǸơ Ǽǭ ǼǲǪŧ ƷƳ

.ƳƸŧ ǳƳƘǞƢƽƗ ...Ƿ ŗǸŨƽǷƸŨǾǭ ƹƗ ǳƳƘǞƢƽƗ Ƿ

ǰǂĠƛǸĠŨǱƗ ƹƗ Ƽř ĥħ hŭƸƢŧƘƛ ŭǷƘƭ ƠĠǪř :ĥǨǦǁ
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ĥĩ

ǻƸƢŧƘƛ :ǜǩƗ
 ǼǽƘǵ ƿǷƷ ƹƗ ÛǴƢǝƘǽ Ơǂŧ ǻƘǵ ǻƸƢŧƘƛ ǓǸǱ ǼǽƘƽƘǲǁ ƷǸǒǲǭ Ǵƛ
 Ơƾơ ÛƹȅƘơƘŧ Ơƾơ ÛǰǾƽƗƸƢǾƽƘƛ ǻƘǵ ŦƾǽƳ ÛǻƺǾǭƋ ŪǱƷ ƸǾǒǱ
 ǄƲǂǭ  ƠǶƩ  Ƙǵ  Ơƾơ  ǰǽƗ  .ƴǽƳƸū  ǳƳƘǞƢƽƗ  ....Ƿ  ƹȅǸūƗǸŧ
 ǫƸū ǯƳƸŧ ǄƲǂǭ ÛǼǲǪŧ ƠǩƘƭ Ƿ ŪǱƷ ÛǨŨǁ ÛǳƹƗƴǱƗ ǯƳǸǮǱ
 ǰǾǾǖơ ÛƘǵ ƻǸŧǸŧ ƹƗ Ƙǵ ƻǸŧǸŧǷƸŨǾǭ ǻƹƘƽƗƴƩ ÛƘǵ ǻƸƢŧƘƛ

.ƴǽƳƸū ǫƘƪǱƗ .... Ƿ Ƙǵ ƻǸŧǸŧǸǪǾǝƘƢƽƗ ǓǸǱ

şƷƘǡ : ƙ
 ǻƺǾǭƋ ŪǱƷ ƿǷƷ ƹƗ ǴƢǝƘǽ Ơǂŧ şƷƘǡ ǓǸǱ ǼǽƘƽƘǲǁ ƷǸǒǲǭ Ǵƛ
 ǫȅ Ŧǽ ƗƴƢƛƗ Ǵŧ ƚǾơƸơ ǰǽƗ Ǵƛ .ƴǁ ǳƳƘǞƢƽƗ ǸǪƛ ǰơƘŧ ø ǨǲǝǸƢŧȅ
 ǸǪƛ ǰơƘŧ ø ǨǲǝǸƢŧȅ ǧǸǪƮǭ ƹƗ ǳƸǎǡ Ŧǽ ƼŚƽ ǴƢǁƗƳƸƛ ƺǾǮơ
 ǴǪǖǁ ǌƽǸơ Ǵŧ ƼǱƋ ťǸǱ Ƙƛ ƴǖƛ  ÛƳǸǁ Ǽǭ ǴƢƲǽƷ ǯƋ ǻǷƷ ƗƷ
 ǼŬǱƷ ǧǸǪƮǭ ƷƳ Ƿ ǴƢǁƗƳƸƛ ƗƷ ǼǲǪŧ ƹƗ ǻƷƗƴǢǭ ǴƢǂū ǨǽƸƢƽƗ
 ǴƛƸǉ ƴǲš Ƿ ƳƸǾū Ǽǭ ƷƗƸǡ ǯƋ ǻǷƷ Ǩǭȅ ƳƴǕ Ŧǽ Ƿ ǳƳƷƗƶū
 ƧƷƘƱ ǯƋ Ƹǽƹ ƹƗ ƗǸǵ ǻƘǵ ƙƘƜƭ Ƙơ ƳǸǁ Ǽǭ ǳƳƹ ǯƋ Ǵƛ ǴƢƾǵƋ
 ŗǸŨƽǷƸŨǾǭ  ħģ  Ƿ  Ĥģ  ǼǽƘǮǱ ũƷƺƛ  Ƙƛ  ƠǽƘǶǱ  ƷƳ  Ƿ  ƴǱǸǁ
 şƷƘǡ Ǵƛ ǴƢǂǙƋ Ǵŧ ƼǱƋ ťǸǱ ƿǷƷ ǰǽƗ ƷƳ .ƳƳƸū Ǽǭ ǳƴǵƘǂǭ
 ƗƸǽƹ ƳƗƳ ƷƗƸǡ ǼŬǱƷ ǧǸǪƮǭ ƷƳ ǼǭƗƷƋ Ǵƛ ƠƾǽƘƛ Ǽǭ ƗƷ ƠƽƗ
 şƷƘǡ  ǯƘǮƢƱƘƽ  ǯƴǁ  ǼǁȆƢǭ  ƚƩǸǭ  ƟƷǸǅ  ǰǽƗ  ƸǾǙ  ƷƳ
 ƠǾǝƘǞǁ  ƷǸǒǲǭ  Ǵƛ  ǻƺǾǭƋ  ŪǱƷ  ƠƽƗ  ƸŧƵ  Ǵƛ  ǫƹȅ  .ƳƳƸū Ǽǭ

.ƠƽƗ şƷƘǡ ǯƘǮƢƱƘƽ ƸƢǶƛ ǳƴǵƘǂǭ Ƿ  ƸƢǂǾƛ

 Ƙǵ ǴƢǝƘǽ
( şƷƘǡ Ƿ ǻƸƢŧƘƛ) Ƙǵ ǨƽǷƸǽƋǸǾƛ ǼǪŧ ǬŧƗƸơ ǰǾǾǖơ :ǜǩƗ

 ǬŧƗƸơ  ǼƛƘǽƹƷƗ  Ƿ  ǀƪǲƽ  ƷǸǒǲǭ  Ǵƛ  ƸǉƘƭ  ǴǖǩƘǎǭ.....
 ǻƘǵ ǀƲƛ ƷƳ ǳƴǁ Ơǂŧ ǻƗ ǴǱǸū ǓǸǱ ǼǽƘƽƘǲǁ Ƿ Ƙǵ ǨƽǷƸǽƋǸǾƛ
 Ƿ  ǴǱƘƱ ǻǸǂƢƱƷ  Û  ICU  ¡  CSR  ÛǻƷǷƘŨǽƷ  ÛǨǮǕ  ǟƘơƗ
 Ǵƛ  ǼƛƘǾǁƹƷƗ  ǰǽƗ  ƨǽƘƢǱ  Ǵŧ  ƴǽƳƸū  ǫƘƪǱƗ  ǻţǸǩǸơƘř  ǳƘŬǂǽƘǭƹƋ

 :ƠƽƗ Ƹǽƹ ƫƸǁ
 ǰǾŬǱƘǾǭ Ƙƛ CSR ǀƲƛ ƷƳ ǻƸƢŧƘƛ ǨƽǷƸǽƋǸǾƛ ǬŧƗƸơ ǰǾŬǱƘǾǭ
 Ƙǵ ǀƲƛ  ǴǮǵ  ƹƗ  (  SD=1194.09  )  Ĥĥĥĩ/īī  CFU/m3

 ǠǪǖƢǭ  ǄƱƘǁ  ǰǽƗ  ƷƗƴǢǭ  ǰǽƸƢǮŧ  Ǵŧ  ǼǩƘƭ  ƷƳ  ƠƽƗ  ƸơȅƘƛ
 (SD=48.38 ) ĥĬħ/ħĪ CFU/m3 ǰǾŬǱƘǾǭ Ƙƛ ǨǮǕ ǟƘơƗ Ǵƛ
 ģ CFU/m3   ƸƛƗƸƛ ( şƷƘǡ) ǨƽǷƸǽƋǸǾƛ ǬŧƗƸơ ǨǡƗƴƭ .ƠƽƗ
 Ǵƛ ǋǸƛƸǭ ĥģĬĩ  CFU/mƸƛƗƸƛ ƺǾǱ ǬŧƗƸơ ƸƦŧƗƴƭ Ƿ CSR ƷƳ
 ƷƳ ǄƱƘǁ ǰǽƗ ǰǾŬǱƘǾǭ ǛȆƢƱƗ ǼƽƷƸƛ ƠǶƩ .ƠƽƗ ICU
 Ƿ ƴǁ ǳƳƘǞƢƽƗ ǴǝƸǍ Ŧǽ ƼǱƘǽƷƗǷ ƺǾǩƘǱƋ ƹƗ ǜǪƢƲǭ ǻƘǵ ǀƲƛ
 Ǽǲǖǽ ƠƽƗ ƷƗƳ Ǽǲǖǭ ǛȆƢƱƗ ǰǽƗ Ǵŧ ƴǵƳ Ǽǭ ǯƘǂǱ ǯƋ ǴƪǾƢǱ
 ǯƘƢƽƷƘǮǾƛ  ǜǪƢƲǭ  ǻƘǵ ǀƲƛ  ƷƳ  ǻƸƢŧƘƛ  ǨƽǷƸǽƋǸǾƛ  ǬŧƗƸơ
 ǰǽƗ  ǼƽƷƸƛ  ƠǶƩ  ǰǮǉ  ƷƳ  .(P<  ģ/ģģģĤ)  ƠƽƗ  ƟǷƘǞƢǭ
 (ǻƸƢŧƘƛ) ǨƽǷƸǽƋǸǾƛ ǬŧƗƸơ ƸǒǱ ƹƗ Ƙǵ ǀƲƛ  ƹƗ Ŧǽ ǫƗƴŧ Ǵŧ
 Scheffe ǴǱƘū ƴǲš ǴƾǽƘǢǭ ƹƗ ƴǲǁƘƛ ƷƗƳ Ǽǲǖǭ ǛȆƢƱƗ ǻƗƷƗƳ
 Ƙƛ ICU  ǰǾŬǱƘǾǭ ǛȆƢƱƗ Ǵŧ ƴǵƳ Ǽǭ ǯƘǂǱ ƨǽƘƢǱ Ƿ ƴǁ ǳƳƘǞƢƽƗ
 Ǽǲǖǭ (P=ģ/ģĦĨ ) ǴǱƘƱ ǻǸǂƢƱƷ Ƿ (P< ģ/ģģģĤ) ǨǮǕ ǟƘơƗ
 Ƿ ǻƷǷƘŨǽƷ Ƙƛ ǨǮǕ ǟƘơƗ ǰǾŬǱƘǾǭ ǛȆƢƱƗ ǰǾǲŢǮǵ .ƠƽƗ ƷƗƳ
 ǴǱƘƱ ǻǸǁ ƠƱƷ Ƿ ǻţǸǩǸơƘř Ƙƛ CSR Ƿ (P<ģ/ģģģĤ) CSR

ǻƷƗƳƸƛ ǴǱǸǮǱ ƹƗ ƹǷƷ Ħ  Ơǁƶū ƹƗ Ƽř şƷƘǡ ǻǷƘƭ ƠǾǪř :ĥǨŨǁ
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ĥĪ

 .(P= ģ/ģģĦ) ƠƽƗ ƷƗƳ Ǽǲǖǭ
 Ƙǵ ǀƲƛ ǼǭƘǮơ ƷƳ ƗǸǵ ƷƳ ǻƸƢŧƘƛ ǬŧƗƸơ ǰǾŬǱƘǾǭ ĦǨǦǁ ǠƛƘǎǭ
 ACGIH  ǳƴǁ  ǴǾǅǸơ  ƴƭ  ƹƗ  ƸƢǂǾƛ  ǨǮǕ  ǟƘơƗ  ǻƘǲƦƢƽƗ  Ǵƛ

.ƠƽƗ ( Ĩģģ CFU/m3)
  ǰǾŬǱƘǾǭ  Ƙƛ  ICU  ǀƲƛ  ƷƳ  şƷƘǡ  ǨƽǷƸǽƋǸǾƛ  ǬŧƗƸơ  ǰǾŬǱƘǾǭ
 ƠƽƗ ƸơȅƘƛ Ƙǵ ǀƲƛ ǴǮǵ ƹƗ (SD=75.05 ) ĩĥ/ħĥ CFU/m3

 Ƙƛ ǨǮǕ ǟƘơƗ Ǵƛ ǠǪǖƢǭ ǄƱƘǁ ǰǽƗ ƷƗƴǢǭ ǰǽƸƢǮŧ Ǵŧ ǼǩƘƭ ƷƳ

 .(ħ ǨǦǁ) ƠƽƗ ( SD=7.44 ) ī/ĥħ CFU/m3 ǰǾŬǱƘǾǭ
 ƷƳ  ģ  CFU/m3  ƸƛƗƸƛ  (şƷƘǡ)  ǨƽǷƸǽƋǸǾƛ  ǬŧƗƸơ  ǨǡƗƴƭ
 ƺǾǱ  ǬŧƗƸơ  ƸƦŧƗƴƭ  Ƿ  CSR  ÛǻƷǷƘŨǽƷ  ÛǨǮǕ  ǟƘơƗ  ǻƘǵ ǀƲƛ
 ǼƽƷƸƛ ƠǶƩ .ƠƽƗ ICU Ǵƛ ǋǸƛƸǭ Ĥīī/ħĨ  CFU/mƸƛƗƸƛ
 ƺǾǩƘǱƋ  ƹƗ  ǜǪƢƲǭ ǻƘǵ ǀƲƛ ƷƳ ǄƱƘǁ ǰǽƗ  ǰǾŬǱƘǾǭ ǛȆƢƱƗ
 Ǵŧ ƴǵƳ Ǽǭ ǯƘǂǱ ƺǾǩƘǱƋ ǴƪǾƢǱ .ƴǁ ǳƳƘǞƢƽƗ ǴǝƸǍ Ŧǽ ƼǱƘǽƷƗǷ

 .ƠƽƗ ƷƗƳ Ǽǲǖǭ ǛȆƢƱƗ ǰǽƗ

 ACGIH ǳƴǁ ǴĠǅǸơ ƳƷƗƴǱƘƢƽƗ ƴƭ Ƙƛ ǯƘƢƽƷƘǮĠƛ ǜǪƢƲǭ ŭƘǵ ǀƲƛ ƷƳ ŭƸƢŧƘƛ ǨƽǷƸǽƋǸĠƛ ǬǥƗƸơ ǴƾĠƘǢǭ :ħǨǦǁ

 ACGIH ǳƴǁ ǴĠǅǸơ ƳƷƗƴǱƘƢƽƗ ƴƭ Ƙƛ ǯƘƢƽƷƘǮĠƛ ǜǪƢƲǭ ŭƘǵ ǀƲƛ ƷƳ şƷƘǡ ǨƽǷƸǽƋǸĠƛ ǬǥƗƸơ ǴƾĠƘǢǭ  :Ĩ ǨǦǁ
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ĥī

 ǯƘƢƽƷƘǮǾƛ ǜǪƢƲǭ ǻƘǵ ǀƲƛ ƷƳ şƷƘǡ ǨƽǷƸǽƋǸǾƛ ǬŧƗƸơ Ǽǲǖǽ
 Ǵŧ  ǰǽƗ  ǼƽƷƸƛ  ƠǶƩ  ǰǾǲŢǮǵ  .(P=ģ/ģģĨ)  ƠƽƗ  ƟǷƘǞƢǭ
 (şƷƘǡ)  ǨƽǷƸǽƋǸǾƛ  ǬŧƗƸơ  ƸǒǱ  ƹƗ  Ƙǵ  ǀƲƛ  ĥ  ƹƗ  Ŧǽ  ǫƗƴŧ
 Ƿ ƴǁ ǳƳƘǞƢƽƗ  Scheffe  ǴǱƘū  ƴǲš ǴƾǽƘǢǭ  ƹƗ  ƠƽƗ ƷƗƳ  Ǽǲǖǭ
 ǨǮǕ  ǟƘơƗ  Ƙƛ  ICU  ǰǾŬǱƘǾǭ  ǛȆƢƱƗ  Ǵŧ  ƴǵƳ Ǽǭ  ǯƘǂǱ  ƨǽƘƢǱ
 ǨƽǷƸǽƋǸǾƛ ǬŧƗƸơ ǰǾŬǱƘǾǭ ǟǸǝ ƷƗƳǸǮǱ .ƠƽƗ ƷƗƳ Ǽǲǖǭ (P= ģ/ģħĪ)
                                ACGIH ǳƴǁ ǴǾǅǸơ  ƴƭ Ƙƛ  ƗƷ  ǜǪƢƲǭ  ǻƘǵ ǀƲƛ  ƷƳ  (şƷƘǡ)
 ǼǭƘǮơ  ƷƳ  Ǵŧ  ǻƷǸǍ Ǵƛ  ƴǽƘǮǱ  Ǽǭ  ǴƾǽƘǢǭ  (Ĥģģ  CFU/m3)

.ƠƽƗ ƸƢǮŧ ƹƘƪǭ ƴƭ ƹƗ ǳƴǁ ǀƪǲƽ ƸǽƳƘǢǭ Ƙǵ ǀƲƛ

( şƷƘǡ Ƿ ǻƸƢŧƘƛ) Ƙǵ ǨƽǷƸǽƋǸǾƛ ǓǸǱ ǰǾǾǖơ :ƙ
 ǻƘǵ ǀƲƛ  ƷƳ  ǳƴǁ  ǼǽƘƽƘǲǁ  ǻƘǵ  ǻƸƢŧƘƛ  ǓƗǸǱƗ  ǼǱƗǷƗƸǝ
 <ƠƜƦǭ  ǫƸū  ǨǾƽƘƛ  :ƟƷǸǅ  Ǵƛ  ǯƘƢƽƷƘǮǾƛ  ǜǪƢƲǭ
 ƻǸŧǸŧǸǪǾǝƘƢƽƗ  <  ťǸŧǷƸŨǾǭ<ƼǾǭƷƴǾřƗ  ƻǸŧǸŧǸǪǾǝƘƢƽƗ
 <  ƴǾƕǷƸǾƢǞǽƳ  <  Ƙǵ  ƼŧǸŧǸǪǾǝƘƢƽƗ  ƸǽƘƽ  <  ƻǸƕƷǷƗ
 ǰǽƸƢǂǾƛ  ǰǽƗƸƛƘǲƛ  Ǵŧ  ƠƽƗ  ƻǸŧǸƢǾǝǷƸřƘƽ  ƻǸŧǸŧǸǪǾǝƘƢƽƗ
 Ǵƛ ǋǸƛƸǭ ǓǸǱ ǰǽƸƢǮŧ Ƿ ƠƜƦǭ ǫƸū ǻƘǵ ǨǾƽƘƛ Ǵƛ ǋǸƛƸǭ ǓǸǱ
 ǰǽƸƢǱƗǷƗƸǝ  ǰǾǲŢǮǵ  .ƠƽƗ  ƻǸŧǸƢǾǝǷƸřƘƽ  ƻǸŧǸŧǸǪǾǝƘƢƽƗ
 ƷƳ  ƠƜƦǭ  ǫƸū  ǨǾƽƘƛ  Ǵƛ  ǋǸƛƸǭ  ĬĨ  CFU  ƷƗƴǢǭ  Ƙƛ  ǻƸƢŧƘƛ
 Ǵƛ ǋǸƛƸǭ ģ/ī CFU ƷƗƴǢǭ Ƙƛ ǓǸǱ ǰǽƸƢǮŧ Ƿ  ǻƷǷƘŨǽƷ ǀƲƛ
 ǓƗǸǱƗ ǼǱƗǷƗƸǝ ǰǾǲŢǮǵ .ƠƽƗ ICU ǀƲƛ ƷƳ ƻǸŧǸƢǾǝǷƸřƘƽ
 ǯƘƢƽƷƘǮǾƛ  ǜǪƢƲǭ  ǻƘǵ ǀƲƛ  ƷƳ  ǳƴǁ  ǼǽƘƽƘǲǁ  ǻƘǵ  şƷƘǡ
 ƻǸǪǽţƸŚƽƋ< ǫǸǾǪǾƾǾǲř <ƻǷǷȆǝ ƻǸǪǽţƸŚƽƋ :ƟƷǸǅ Ǵƛ
 ǰǽƸƢǂǾƛ ǰǽƗƸƛƘǲƛ Ƿ ƠƽƗ <ƸƪǽƘǱ ƻǸǪǽţƸŚƽƋ < ƻǸơƘŬǾǭǸǝ
 Ǵƛ ǋǸƛƸǭ ǓǸǱ ǰǽƸƢǮŧ Ƿ ƻǷǷȆǝ ƻǸǪǽţƸŚƽƋ Ǵƛ ǋǸƛƸǭ ǓǸǱ
 ƷƗƴǢǭ Ƙƛ şƷƘǡ ǰǽƸơ ǯƗǷƗƸǝ ǰǾǲŢǮǵ .ƠƽƗ ƸƪǽƘǱ ƻǸǪǽţƸŚƽƋ
  ICU ǀƲƛ ƷƳ ƻǸơƘŬǾǭǸǝ ƻǸǪǽţƸŚƽƋ Ǵƛ ǋǸƛƸǭ ĥĦ CFU

.ƠƽƗ

ƤƮƛ
 ǜǪƢƲǭ  ǻƘǵ ǀƲƛ  ƷƳ  (ǻƸƢŧƘƛ)  Ƙǵ  ǨƽǷƸǽƋǸǾƛ  ǀƪǲƽ.....
 CSR ƷƳ ǻƸƢŧƘƛ ƳƸƛƗǸǵ ƟƗƷƵ ǰǾŬǱƘǾǭ ǰǽƸƢǂǾƛ Ǵŧ ƳƗƳ ǯƘǂǱ

 ǻƷǷƘŨǽƷ Ƿ ICU  ǯƋ ƹƗ Ƽř Ƿ  Ĥĥĥĩ/īī  CFU/m3ƷƗƴǢǭ Ƙƛ
 ĤĤĤĩ/ħī(CFU/m3)ƸǽƳƘǢǭ Ƙƛ ƚǾơƸơ Ǵƛ ǬŧƗƸơ ǰǽƸƢǂǾƛ ǻƗƷƗƳ
 ǨǮǕ ǟƘơƗ Ǵƛ ǋǸƛƸǭ ǬŧƗƸơ ǰǽƸƢǮŧ Ƿ Ĥģģĥ/ĩĨ (CFU/m3) Ƿ
 ƸơȅƘƛ Ƙǵ ǀƲƛ ƸǽƘƽ ƷƳ Ǵŧ.ƠƽƗ ĥĬħ/ħĪ (CFU/m3) ƷƗƴǢǭ Ƙƛ
 ƷƳ  ǨǮǕ ǟƘơƗ  ƷƳ  ǌǢǝ  Ƿ  ǳƳǸƛ  NIOSH  ǳƴǁ ǴǾǅǸơ  ƴƭ ƹƗ
 ǻƘǵ ǯƘƢƽƷƘǮǾƛ ƹƗ ǼŨǽ ƷƳ ĥģģĥ ǧƘƽ ƷƳ .ƠƽƗ ǳƳǸƛ ƹƘƪǭ ƴƭ
 Ƿ  ƴǽƳƸū  ǫƘƪǱƗ  ǀǵǷŤř  ǰǽƗ  ǴƛƘǂǭ  ǼǢǾǢƮơ  ƷǸřƘŬǲƽ  ƸǶǁ
 ƟƗƷƵ ǬŧƗƸơ  ǯƗƺǾǭ  Ǵŧ ƳƗƳ  ǯƘǂǱ  ƺǾǱ  ǼƛƘǽƹƷƗ  ƹƗ  ǨǅƘƭ ƨǽƘƢǱ
 (  Ĩģģ  CFU/ m3) ǳƴǁ ǴǾǅǸơ ƴƭ ƹƗ  ǀǾƛ  ǻƸƢŧƘƛ  ƳƸƛƗǸǵ
 ICU Ƿ ǴǱƘƱǷƷƗƳ ÛǼƛȅ ǠǾǢƮơ ǯƋ ƷƳ ǻƷƗƳƸƛ ǴǱǸǮǱ ǨƮǭ .ƳǸƛ
 ǯƗƺǾǭ Ƙǵ ǀƲƛ ǼǭƘǮơ ƷƳ Ǵŧ ƳǸƛ ǯƘƢƽƷƘǮǾƛ  ǼƭƗƸƩ ǀƲƛ Ƿ
 ǳƸƢƾū  .ƠƽƗ  ǳƴǁ  ƿƷƗƺū  ǳƴǁ  ǴǾǅǸơ  ƴƭ  ƹƗ  ƸơȅƘƛ  ǬŧƗƸơ
 Ǵƛ  ƠƽƗ   ģ-ĥģĬĩ   CFU/m3ƹƗ  ǻƸƢŧƘƛ  ǨƽǷƸǽƋǸǾƛ  ǬŧƗƸơ
 ƠƽƗ ICU  ƷƳ ƸƦŧƗƴƭ Ƿ CSR  ƷƳ ǬŧƗƸơ ǨǡƗƴƭ Ǵŧ ǻƷǸǍ
 ǟƘơƗ  Ƿ  CSR  ƷƳ  ƷƗƴǢǭ  ǨǡƗƴƭ Ƙƛ  ģ-Ĥīī  ƹƗ  şƷƘǡ  ǬŧƗƸơ  Ƿ
 ǼǢǾǢƮơ ƷƳ ǰǾǲŢǮǵ . (ĤĪ ) ICU ƷƳ ƷƗƴǢǭ ƸƦŧƗƴƭ Ƿ ǨǮǕ
 Ƙǵ ǯƘƢƽƷƘǮǾƛ ƹƗ ǼŨǽ ƷƳ Ƙǵ ǨƽǷƸǽƋǸǾƛ ǯƗƺǾǭ ǯƗǸǽƘơ ƷǸǂŧ ƷƳ
  CFU/m3  ƹƗ  Ƙǵ  ǻƸƢŧƘƛ  ǬŧƗƸơ  Ƿ  ƠǝƸū  ƷƗƸǡ  ǀƪǲƽ  ƳƷǸǭ
 ƴǽƳƸū ƷƗƴǢǭ ǰǾǾǖơ  ģ-Ħĥ   CFU/m3şƷƘǡ ǻƗƸƛ Ƿ  ģ-ĦĤĬ

 .(Ĥī)
 ǨǭƘǁ ǜǪƢƲǭ ǻƘǵ ǀƲƛ ƷƳ ǳƴǁ ǼǽƘƽƘǲǁ ǻƘǵ ǻƸƢŧƘƛ ǓƗǸǱƗ
 Ƿ  ƻǸƕƷǷƗÛ  ƻǸŧǸƢǾǝǷƸřƘƽ  ÛƼǾǭƷƴǾřƗ)  Ƙǵ  ƻǸŧǸŧǸǪǾǝƘƢƽƗ
 .ƴǱƳǸƛ ƠƜƦǭ ǫƸū ǻƘǵ ǨǾƽƘƛ  Ƿ ƴǾƕǷƸǾƢǞǽƳ ÛťǸŧǷƸŨǾǭ Û(...
 ǻƘǵ ǨǾƽƘƛ .ƳǸƛ ƟǷƘǞƢǭ ǜǪƢƲǭ ǻƘǵ ǀƲƛ ƷƳ ƘǶǱƋ ƳƗƴǖơ Ǵŧ
 ǴǾǪŧ  ƷƳ ǳƴǁ ǼǽƘƽƘǲǁ ǻƘǵ ǻƸƢŧƘƛ  ǓǸǱ  ǰǽƸƢǂǾƛ  ƠƜƦǭ  ǫƸū
 ƘǶǱƋ .ƴǲƛƘǽ Ǽǭ ǧƘǢƢǱƗ ƗǸǵ ǠǽƸǍ ƹƗ Ƙǵ ǻƸƢŧƘƛ ǰǽƗ .ƴǱƳǸƛ Ƙǵ ǀƲƛ
 ƴǁƷ ƺǾǱ ǧǸƜǡ ǨƛƘǡ ƸƢǮŧ ƟƘǾǅǸǆƱ Ƙƛ ǼǽƘǵ ǌǾƮǭ ƷƳ ƴǱƷƳƘǡ
 ƻǸƕƸƽ  ƻǸǪǾƽƘƛ  Ǵƛ  ƠƜƦǭ  ǫƸū  ǻƘǵ  ǻƸƢŧƘƛ  ǓǸǾǁ  .ƴǲǽƘǮǱ
 ƠƜǡƗƸǭ ÛǼǆǾƲǂơ ÛǯƘǮǽƗƹ ǻƘǵƴƭƗǷ ƷƳ (Bacillus cereus)
 ǼǢǾǢƮơ ƷƳ .ƴǱǸǁ Ǽǭ ǳƳƗƳ ƠƜƾǱ ǼřǸŨƽǸŨǱǷƸƛ Ƿ ǳŤǽǷ ǻƘǵ
 ǻƸƢŧƘƛ ǓƗǸǱƗ ƴǁ ǫƘƪǱƗ ƷǸřƘŬǲƽ ǻƘǵ ǯƘƢƽƷƘǮǾƛ ƹƗ ǼŨǽ ƷƳ Ǵŧ
 ǼǽƘƽƘǲǁ ǻƘǵ ǻƸƢŧƘƛ .ƴǱƴǁ ǼǽƘƽƘǲǁ ƺǾǱ ǳƴǁ ƿƷƘǮǁ ǻƘǵ
 Ǭǵ  Ƿ  ƴǱƳǸƛ  ƼǞǲơ  Ƿ  ƠƽǸř  ǼǖǾƜǍ  ƷǸǪǝ  ǨǭƘǁ  Ǭǵ  ǳƴǁ

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

he
.tu

m
s.

ac
.ir

 o
n 

20
24

-0
7-

13
 ]

 

                             6 / 10

https://ijhe.tums.ac.ir/article-1-5134-fa.html


ĥĬ

 ƷƳ ƗƷ ƸƢŧƘƛ ǸǲǾƢƽƗ Ƿ ƸƢŧƘƛǷȆǝ ǯǸš ǼƜǪǍ ƠǅƸǝ ǻƘǵ ǻƸƢŧƘƛ
 Ǵƛ ǋǸƛƸǭ ǻƸƢŧƘƛ ǓǸǱ ǰǽƸƢǂǾƛ ƸǉƘƭ ǠǾǢƮơ ƷƳ .ƴǲƢǝƸū Ǽǭ Ƹƛ
 ƼŧǸŧǸǪǾǝƘƢƽƗ Ǵƛ ǋǸƛƸǭ ǓǸǱ ǰǽƸƢǮŧ Ƿ ƠƜƦǭ ǫƸū ǻƘǵ ǨǾƽƘƛ
 ǧƘƽ  ƷƳ  ǴƛƘǂǭ  ǼǢǾǢƮơ  ƷƳ  ǰǾǲŢǮǵ  .ƠƽƗ  ƻǸŧǸƢǾǝǷƸřƘƽ
 ǼǽƘƽƘǲǁ ǻƘǵ ǻƸƢŧƘƛ ǓǸǱ ǰǽƸƢǂǾƛ Kim KY  ǌƽǸơ ĥģĤģ
 ƻǸŧǸŧǷƸŨǾǭ  Û(ĕĨģ)  Ƙǵ ƻǸŧǸŧǸǪǾǝƘƢƽƗ  Ǵƛ  ǋǸƛƸǭ  ǳƴǁ
 (ĕĨ-ĤĨ) ƻǸǪǾƽƘƛ Ƿ (ĕĨ-ĥģ) ƸƢŧƘƛ ǴǲǽƷǸŧ Û(ĕĤĨ-ĥģ)
 Ƙǵ şƷƘǡ ƳƸƛƗǸǵ ƟƗƷƵ ǀƪǲƽ Ƙƛ ǋƘƜơƷƗ ƷƳ .(ĤĬ) ƠƽƗ ǳƳǸƛ
 ICU ǀƲƛ ƷƳ Ƙǵ şƷƘǡ ǬŧƗƸơ ǰǽƸƢǂǾƛ ÛǜǪƢƲǭ ǻƘǵ ǀƲƛ ƷƳ
 Ƙƛ  ǨǮǕ  ǟƘơƗ  ƷƳ  ǬŧƗƸơ  ǰǽƸƢǮŧ  Ƿ  ĩĥ/ħĥ   CFU/m3ƷƗƴǢǭƘƛ
 Ƙƛ  ǴƾǽƘǢǭ  ƷƳ  ƷƗƴǢǭ  ǰǽƗ  .ƠƽƗ  ǳƳǸƛ  ī/ĥħ   CFU/m3  ƷƗƴǢǭ
 .ƠƽƗ  ǳƳǸƛ  ƹƘƪǭ  ƴƭ  ƹƗ  ƸƢǮŧ  ACGIH  ǳƴǁ  ǴǾǅǸơ  ƷƗƴǢǭ
 ǟƘơƗ  ǻƴǲƛ ǴǢƜǍ  ƷǸǒǲǭ  Ǵƛ  ĥģģĥ  ǧƘƽ  ƷƳ  ǴƛƘǂǭ  ǼǢǾǢƮơ  ƷƳ
 ƴƭƗǷ Ƿ ICU Ƿ Ǽƛȅ ƷƳ şƷƘǡ ƳƸƛƗǸǵ ƟƗƷƵ ƳƗƴǖơ ťƘř ǻƘǵ
 ƹƗ  ǨǅƘƭ  ƸǽƳƘǢǭ  Ƿ  ƴǽƳƸū  ǫƘƪǱƗ  ǯƘƢƽƷƘǮǾƛ  Ŧǽ  ǼƭƗƸƩ
 Ǵŧ ƠƽƗ ǳƳǸƛ  ģ-Ħĥ   CFU/m3 ǳƳǷƴƮǭ Ƙƛ ǬŧƗƸơ ǀƪǲƽ
 ƴƭ ƹƗ ǳƴǁ ƸŧƵ ǻƘǵ ǀƲƛ ƷƳ şƷƘǡ ǬŧƗƸơ ǯƗƺǾǭ ƴǵƳ Ǽǭ ǯƘǂǱ
 ǼǽƘƽƘǲǁ ǻƘǵ şƷƘǡ  ǓƗǸǱƗ  .(Ĥī) ƠƽƗ ǳƳǸƛ  ƸƢǮŧ ǳƴǁ ǴǾǅǸơ
 Ƙǵ ƻǸǪǽţƸŚƽƋ  ǨǭƘǁ  ǯƘƢƽƷƘǮǾƛ  ǜǪƢƲǭ  ǻƘǵ ǀƲƛ  ƷƳ  ǳƴǁ
 .ƠƽƗ  ǳƳǸƛ  ǫǸǾǪǾƾǾǲř  Ƿ  (ƻǸơƘŬǾǭǸǝ  Ƿ  ƻǷǷȆǝ  ÛƸƪǽƘǱ)
 ƷƳ  ƻǸơƘŬǾǭǸǝ  Ƿ  ƻǷǷȆǝ  ƻǸǪǽţƸŚƽƋ  şƷƘǡ  ǓǸǱ  ǰǽƸƢǂǾƛ
 ǼǢǾǢƮơ  ƷƳ  .ƠƽƗ  ǳƳǸƛ  ǴǱƘƱ ǻǸǂƢƱƷ  Ƿ  ICU  ǻƘǵ ǀƲƛ
 ǫƘƪǱƗ ǳƸŧ ǻƘǵ ǯƘƢƽƷƘǮǾƛ ƹƗ ǼŨǽ ƷƳ ĥģĤģ ǧƘƽ ƷƳ Ǵŧ ǴƛƘǂǭ
 ǳƴǁ ǻƷƗƳƸƛ ǴǱǸǮǱ ǻƘǵ şƷƘǡ ǼǽƘƽƘǲǁ ƹƗ ǨǅƘƭ ƨǽƘƢǱ ƴǽƳƸū
 Û(ĕĥģ-ĥĨ)  ǫǸǾǪǾƾǾǲř  Û(ĕĦģ  )  ǫǸǽƷǸŚƽǷƳȆŧ  ǨǭƘǁ  ƗǸǵ  ƹƗ
 .  (  ĤĬ )  ƳǸƛ  (ĕĤģ-ĥģ) ƘǽƷƘǱƸƢǩƋ  Ƿ  (ĕĤĨ-ĥģ) ƻǸǪǽţƸŚƽƋ
 ƠƜƾǱ  Ƙǵ  ǻƸƢŧƘƛ  ǬŧƗƸơ  Ǵŧ  ƳƗƳ  ǯƘǂǱ  ƸǉƘƭ ǠǾǢƮơ  ǰǾǲŢǮǵ
 ƷƗƳƷǸƱƸƛ  ǻƸơȅƘƛ  ƷƘǾƾƛ  ǯƗƺǾǭ  ƹƗ  ƗǸǵ  ƷƳ  Ƙǵ  şƷƘǡ  ǬŧƗƸơ  Ǵƛ
 ƻǸǪǽţƸŚƽƋ Ǵƛ ǋǸƛƸǭ ǳƴǁ ǼǽƘƽƘǲǁ şƷƘǡ ǓǸǱ ǨǡƗƴƭ .ƠƽƗ
 ƻǸǪǽţƸŚƽƋ Ǵƛ ǋǸƛƸǭ ƸƦŧƗƴƭ Ƿ  ģ  CFU/m3ƷƗƴǢǭ Ƙƛ ƸƪǽƘǱ
 ƷƳ Ǵŧ ǼǢǾǢƮơ ƷƳ .ƠƽƗ ĥĦ  CFU/m3ƷƗƴǢǭ Ƙƛ ƻǸơƘŬǾǭǸǝ
 ǼǪƱƗƳ  ǌǾƮǭ  ƷƳ  Ƙǵ ǨƽǷƸǽƋǸǾƛ  ǼƛƘǽƹƷƗ  ǯƗǸǲǕ  Ƙƛ  ĥģĤģ  ǧƘƽ
 ƹƗ  Ǵŧ  ƳǸƛ  ǴƢŨǱ  ǰǽƗ  Ƹū ǯƘǽƘǮǱ  ƨǽƘƢǱ  ƴǽƳƸū  ǫƘƪǱƗ  ǼƩƷƘƱ  Ƿ

 ƗƷ ǳǷƸū Ī Ûǳƴǁ ǼǽƘƽƘǲǁ ǻƘǵ ǬƾǾǱƘūƷƗǷƸŨǾǭ ǻƘǵ ǴǱǸū ĥĩ
 şƷƘǡ ǰǽƸơ ǳƴǮǕ Ǵŧ ƴǱƴǁ ǨǭƘǁ Ƙǵ ǻƸƢŧƘƛ ƗƷ ǴǾǢƛ Ƿ  Ƙǵ şƷƘǡ
 ǼǮŧ ǏƘƮǩ Ǵƛ Ƙǵ ǻƸƢŧƘƛ ƴǁƷ ǯƗƺǾǭ ǰǾǲŢǮǵ .ƳǸƛ ƻǸǪǽţƸŚƽƋ
 ƟƸǽƘǚǭ Ƙǽ Ƿ ƠǵƘƜǁ .(ĤĬ)ƴǁ ƿƷƗƺū Ƙǵ şƷƘǡ ƹƗ ƸƢǂǾƛ ƷƘǾƾƛ
 ǴǱǸū Ƿ ƳƗƴǖơ Ƙƛ ǋƘƜơƷƗ ƷƳ ǴǖǩƘǎǭ ǰǽƗ ƷƳ ǳƴǭƋ ƠƽƳ Ǵƛ ƨǽƘƢǱ
 ǜǪƢƲǭ  ǻƘǵ ǀƲƛ  ƷƳ  ǳƴǁ  ǼǽƘƽƘǲǁ  ǻƘǵ  ǨƽǷƸǽƋǸǾƛ  ǻƘǵ
 ƘǵƷǸǂŧ ƸǽƘƽ ƷƳ ǳƴǁ ǫƘƪǱƗ ƟƘǢǾǢƮơ Ƙƛ ǴƾǽƘǢǭ ƷƳ ǯƘƢƽƷƘǮǾƛ
 ǌǽƗƸǁ ÛǀƲƛ ǻǸƩ ǌǽƗƸǁ ÛǀǵǷŤř ǨƮǭ ǼǽƘǾǝƗƸǚƩ ǯƘŨǭ Ǵƛ
 ǼƢǁƗƴǶƛ  ǧǸǅƗ  ƠǽƘǕƷ  ǯƗƺǾǭ  ƠǽƘǶǱ  ƷƳ  Ƿ  ǀƲƛ  ǻƷƘƢƱƘƽ

.ƠƽƗ ǌƜơƸǭ ǯƘūƴǲǲŧ ƟƳƘǾǕ Ƿ ǨǲƽƸř ǌƽǸơ

ǻƸǾū ǴƪǾƢǱ
 Ǵƛ Ƿ ǯƘƢƽƷƘǮǾƛ ǜǪƢƲǭ ǻƘǵ ǀƲƛ ƷƳ Ƙǵ ǨƽǷƸǽƋǸǾƛ ǀǽƘř.....
 ƳǸƩǸǭ ƟƘǭƗƴǡƗ ǰǽƸơ ǬǶǭ ƹƗ ǼŨǽ High Risk ǻƘǵ ǯƘŨǭ ǳŤǽǷ
 ǰǽƗ ƨǽƘƢǱ .ƠƽƗ Ƙǵ ǨƽǷƸǽƋǸǾƛ ƸǒǱ ƹƗ ƗǸǵ ƠǾǞǾŧ ǼƛƘǽƹƷƗ ƷƳ
 Ƿ ǯţǸơƘř ƹƗ ǬǕƗ) ǼŨǽţǸǩǸǾƛ ǨǭƗǸǕ ƳƗƴǖơ Ƿ ǓǸǱ Ƹū ǯƘǾƛ ǼƛƘǽƹƷƗ
 ǯƗǸơ Ǽǭ ǯƋ ŦǮŧ Ǵƛ Ƿ ǳƳǸƛ ǜǪƢƲǭ ǻƘǵ ǀƲƛ ƷƳ (ǯţǸơƘř ƸǾǙ
 .ƠǝƸū ǀǾř ƷƳ ƗƷ Ƙǵ ǨƽǷƸǽƋǸǾƛ ǀǵƘŧ ƠǶƩ ǫƹȅ ƟƘǭƗƴǡƗ
 ǜǪƢƲǭ ǻƘǵ ǀƲƛ ƷƳ Ǵŧ ǼǽƘǵ ƻǸǪǽţƸŚƽƋ ǓƗǸǱƗ ǴǱǸǮǱ ǯƗǸǲǕ Ǵƛ
 Ƙƛ ǰǽƗƸƛƘǲƛ Ƿ ƠƽƗ ťƘƱ ǔƜǲǭ ǻƗƷƗƳ ƴǽƳƸū ǳƴǵƘǂǭ ǯƘƢƽƷƘǮǾƛ
 ƳǷƷǷ ƹƗ ǻƸǾūǸǪƩ Ƿ ƚƽƘǲǭ ǼǽƗƷƘŧ Ƙƛ ǴǽǸǶơ ǬƢƾǾƽ ƹƗ ǳƳƘǞƢƽƗ
 Ǵƛ  ǯƗǸơ  Ǽǭ  ǀƲƛ  ǨƱƗƳ  Ǵƛ  ƗǸǵ  ǻƘǵ  ǻƳǷƷǷ  ǠǽƸǍ  ƹƗ  ƘǶǱƋ
 ǳƴǵƘǂǭ ǻƘǵ ǻƸƢŧƘƛ Ƙƛ ǋƘƜơƷƗ ƷƳ Ƙǽ Ƿ ƳƗƳ ǀǵƘŧ ǻƳƘǽƹ ƷƗƴǢǭ
 ǻƳƸǝ  ƠǁƗƴǶƛ  ǧǸǅƗ  ƠǽƘǕƷ  ÛǜǪƢƲǭ  ǻƘǵ ǀƲƛ  ƷƳ  ǳƴǁ
 ƘǶǱƋ ǯƗƺǾǭ ǯƴǱƘƽƷ ǨǡƗƴƭ Ǵƛ ƷƳ ƗƷ ǼǽƗƺƾƛ ǀǢǱ ǨǙƘǁ ǨǲƽƸř

.ƴǽƘǮǱ Ǽǭ ƘǞǽƗ

ǼǱƗƳƷƴǡ Ƿ ƸǦǂơ
  Ů ūƳǸ ǩƋ  Ů ƛƘ ǽƹƷƗ" ǯƗǸǲǕ Ƙƛ ǻƗ ǴǭƘǱ ǯƘǽƘř ƹƗ ǨǅƘƭ ǴǩƘǢǭ ǰǽƗ.....
  ǜ Ǫ Ƣ Ʋ ǭ   ǻƘǵ ǀƲƛ  ƷƳ  (Ƙ ǵ   Ǩ ƽǷƸ ǽƋǸ Ǿ ƛ  Ƿ  Ƙ ǵ   Ǩ ƽǷƸǽƋ  )  ƗǸ ǵ
 ƴǁƷƗ ŮƽƘǲǁƷƘŧ ǔǎǢǭ ƷƳ "ǯƗƸ Ƕ ơ Ƹ Ƕ ǁ  ǻƘǵ ǯƘƢƽƷƘǮǾƛ ƹƗ  Ů Ũ ǽ
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 .....ŭƘǵ ǯƘƢƽƷƘǮǾƛ ƹƗ ŮŨǾƛ ƷƳ Ƙǵ ǨƽǷƸǽƋǸǾƛ ŮƛƘǽƹƷƗ

در سال 1391 با كد 4579 است كه با حمايت دانشگاه علوم 
پزشكي و خدمات بهداشتي تهران انجام شده است.
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Evaluation of Bioaerosol in a Hospital in Tehran

Abstract
Background and Objectives: Microorganisms are the agents that can cause disruption in the biochemical and 
physiological reactions through mechanisms such as infection, allergy or toxic properties in the case of entering 
human body and if the body’s immune system be unable to destroy and eliminate biological agents, illness and 
even death will occur. This study evaluates air pollution(aerosol and bioaerosol) in different parts of a hospital in 
Tehran. 
Materials and Methods: We assessed and evaluated bioaerosols by applying 0800 NIOSH method using Bacte-
rial sampler and specific cultures for bacteria and fungi separately in ICU (intensive care unit), Pathology labora-
tory, Operating room, Recovery, and CSR (Central Service Room) of ahospital. 
Results: The assessment showed that the average density of bacteria in the hospital studied was in the range of 
1226.88 - 294.47 CFU/m3; the highest density was observed in the CSR and the lowest density measured was in 
the operating room. The bacteria identified included gram-positive bacillus (50.6%), Staphylococcus epidermis 
(20.29%), Staphylococcus Saprophyticus (2.6%), Staphylococcus aureus (7.03%), other Staphylococcus (5.9%) 
and Micrococcus (13.43%). Moreover, it was found that the average density of fungi was in the range of 0-188.45 
CFU/m3; the maximum density in ICU and the minimum density in operating room and recovery room. The fungi 
identified included Aspergillus flavus (31.65%), Aspergillus fomigatus (25.17%), Aspergillus niger (15.82%),and 
penicilliom (27.33%) . 
Conclusion: Comparison of bacteria density in different parts of the hospital with the recommended limits of 
ACGIH (500 CFU/m3) showed that density exceeded the limits in all units except in operating room whereas, 
density of fungi was less than the recommended limits of ACGIH (100CFU/m3) in all units of hospital.

Keywords: Bioaerosol density, Hospital, Fungi
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