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•¦«¥£°ž žŸ§¨£¥ §«¤£¥ ®£ ¦£¦±«¡ ä €€ •… •.’.•¡«å £¥¨£¥œ £¥±£¥
®£¤£­£•£ª£©£¥žŸ§¨£¥, ±œ•žŸ £©£¥žŸ§¨£¥ š ©æçª£ª£¥ ¤£ª£©žŸ¬£©£¥žŸ§¨£¥ œ¥ ¦œ¦žŸ¦žŸ¤:

•œ¦£ª£¥ è«ª£±£•¥«• €€ ••ƒ £ª£é«¤œªž , ©æçª£ª£¥ ¢œ¦žŸ§¨žŸ¥¥«•œéžª¦ž•,
ê•žë« ž• ‚žŸ.Œ.•¡«å £¥¨£¥
ª«¥ £©£¥£ª£¥ ¢œ¦žŸ§¨žŸ¥¥«•œ§«ª¥£¬žŸ „.•.•£±§¨£¥

ˆ£ç¦ž¥£ª£¥ ì¥ééœ¤£°ž ¥«• ©æçª£ª£¥ ¢œ¦žŸ§¨žŸ¥¥«•œéžª¦ž•,
ê•žë« ž• •.–. Œž•ž ¨£¥
ª«¥ £©£¥£ª£¥ ¢œ¦žŸ§¨žŸ¥¥«•œéžª¦ž•,
ê•žë« ž• •.ƒ. •è£©£¡¨£¥

•í£î£¦£• ª£ï¤£ª«•êžŸ§¨žŸ¥ð €€ ••ƒ ‘ž¡«ªžŸ¡£¨œ¥ ª«¥ £©£¥žŸ§¨£¥ œ¥ ¦œ¦žŸ¦

ˆ£ç¦ê£¥žŸ§¨žŸ¥ì ª£¨£¥£¡žŸ ä <<73 ®žŸ¡œ œ1999§. ñ.14•G €€ •••

‘œª•ž©œž¡ž¢œ£¨œ œ¥ ¦œ¦žŸ¦œ, 018 ‘£ ¥£¢œ¦£ª£¥ °ž•®•éžŸ¤, €€ ••• ¥£°£¢£®žŸ§¨£¥
ç«¥åžŸ¤(©¥£ª£¥ ¢œ¦žŸ§¨žŸ¥¥«•œ©£æ£¥¤žŸ¥å),®£ ¯«¥ 375019,€€, ‰•š£¥, ‘£•ç£¡ ’£è•£¤¨£¥
êžè. 24:

•¦«¥£°ž žŸ§¨£¥ì ª£•«¡œ ä ¬£¥ž§£¥£¡ €€ ••• ‘œª•ž©œž¡ž¢œ£¨œ œ¥ ¦œ¦žŸ¦œ
¢•£é£•£¥žŸ¤, ®£ ¯«¥ð 378510,€€,å.•©ž±¨£¥, ••ï¥žŸ °­žŸèœ, ®«í/ë£å  (37461)23240,ä-òž ¦
microbio@pnas.sci.am

ƒ«è¤£¢œ•ì £í£å±£¬ ä <<2/| 1999§.

‘£ ¥£¢œ¦£ª£¥ °ž•®•éœ ¢œ¦£ª£¥ å£•¦žŸè£•,
ª«¥ £©£¥£ª£¥ ¢œ¦žŸ§¨žŸ¥¥«•œ§«ª¥£¬žŸ •.”.•£ ê£•¨£¥

ÃÐâÓÍÎÏÏÐÑÒÓÔÎÎ ØÒãÐÑóÍÐÕÓ ãµÕÏÒÎÒØÒÐôÛÎÍÐâÎÖÝÖÞÎÎ, ãÎÑØÏÖÝÖÞÎÎ âÐÍÎÔÎÕÏ×ÖÚ
ÛÓÑÓõÎÒÖÝÖÞÎÎÎâ. ³.Â. ³ÝÐ×ÏÓÕáÕÓ PA.

²ÓØÙÕöÐÑØ×ÖãÖÍÎÒÐÝÎ: Ó×ÓÍÐâÎ×²³² PA, ÍÖ×ÒÖÑâÐÍÎÔÎÕÏ×Îß ÕÓØ×,
ÛÑÖ÷ÐÏÏÖÑ ø.Ã.³ÝÐ×ÏÓÕáÕ
×ÓÕÍÎÍÓÒÜÎÖÝÖÞÎÙÐÏ×ÎßÕÓØ×Ã.º.»ÓãÒáÕ

¶÷ÎÔÎÓÝàÕöÐ ÖÛÛÖÕÐÕÒö: ÍÖ×ÒÖÑâÐÍÎÔÎÕÏ×Îß ÕÓØ×,
ÛÑÖ÷ÐÏÏÖÑ ³.´.ÃÖÑÖÏáÕ
ÍÖ×ÒÖÑÜÎÖÝÖÞÎÙÐÏ×ÎßÕÓØ×,
ÛÑÖ÷ÐÏÏÖÑ A.C. ³ÞÓÜÓÝáÕ

ÅÐÍØùÓáÖÑÞÓÕÎõÓÔÎá: µÕÏÒÎÒØÒâÖÝÐ×ØÝáÑÕÖÚÜÎÖÝÖÞÎÎ²³² ¿³

ÇÓùÎÒÓ ÍÎÏÏÐÑÒÓÔÎÎ ÏÖÏÒÖÎÒÏá ã |400 ÙÓÏÖãÕÓ õÓÏÐÍÓÕÎÎ
ÀÛÐÔÎÓÝÎõÎÑÖãÓÕÕÖÞÖÀÖãÐÒÓ018 µÕÏÒÎÒØÒÓâÎ×ÑÖÜÎÖÝÖÞÎÎ²³² ¿³ ã õÍÓÕÎÎ ÁÑÐõÎÍÎØâÓ
²³² ¿³ (ÖÒÍÐÝÐÕÎÐÐÏÒÐÏÒãÐÕÕößÕÓØ×),ÛÖÓÍÑÐÏÏØ:375019, PA, ¼ÑÐãÓÕ,ÛÑ.½ÓÑúÓÝÓ
ÂÓÞÑÓâáÕÓ,24.

ÍÎÏÏÐÑÒÓÔÎÐÚâÖóÕÖÖõÕÓ×ÖâÎÒàÏáÜÎÜÝÎÖÒÐ×ÐµÕÏÒÎÒØÒÓâÎ×ÑÖÜÎÖÝÖÞÎÎ²³² PA:
378510, PA, Þ.³ÜÖãáÕ, ³ÑõÕÎÕÏ×ÖÐ úÖÏÏÐ, ÒÐÝ/÷Ó×Ï: (37461)23240, ô-ÛÖÙÒÓ:
microbio@pnas.sci.am.

³ãÒÖÑÐ÷ÐÑÓÒÑÓõÖÏÝÓÕ 1999Þ.

¾ÙÐÕöÚÏÐ×ÑÐÒÓÑàÀÛÐÔÎÓÝÎõÎÑÖãÓÕÕÖÞÖÀÖãÐÒÓ,
×ÓÕÍÎÍÓÒÜÎÖÝÖÞÎÙÐÏ×ÎßÕÓØ× I ³.Å.ÄÓÏÛÓÑáÕ

¶Âû³¹ Ë³¿³ºÃ¼¿µÀÃµº³ ¿³Â¶ÃÉ

³×ÒØÓÝàÕÖÏÒà.µõØÙÐÕÎÐ ÏÛÖÏÖÜÕÖÏÒÎ ÝÎâ÷ÖÔÎÒÖã × ÎÕÍØ×ÔÎÎ
ÎââØÕÕÖÞÖÖÒãÐÒÓ ×ØÝàÒØÑÐáãÝáÐÒÏáÖÍÕÖÚ Îõ Ó×ÒØÓÝàÕößÛÑÖÜÝÐâ
ÏÖãÑÐâÐÕÕÖÚâÖÝÐ×ØÝáÑÕÖ-×ÝÐÒÖÙÕÖÚÎââØÕÖÝÖÞÎÎ.¶ÍÕÎâ Îõ ãÓóÕÐÚúÎß
ÓÏÛÐ×ÒÖãôÒÖÚÛÑÖÜÝÐâöáãÝáÐÒÏáãÖÛÑÖÏ÷ÖÑâÎÑÖãÓÕÎáÎââØÕÕÖÞÖÖÒãÐÒÓ
ÝÎâ÷ÖÔÎÒÖã ØÏÝÖãÎáßÎÕÍØ×ÔÎÎ ÓÍÓÛÒÎãÕößÑÐÓ×ÔÎÚ×ÝÐÒÖ××ØÝàÒØÑÐ.

³ÍÓÛÒÓÔÎá× ÕÐÜÝÓÞÖÛÑÎáÒÕöâ÷Ó×ÒÖÑÓâÏÑÐÍö áãÝáÐÒÏáãÓóÕÐÚúÎâ
ÏãÖÚÏÒãÖâ ÖÑÞÓÕÎõâÓ. µââØÕÕÓá ÏÎÏÒÐâÓ, ÖÜÐÏÛÐÙÎãÓüùÓá
âÖÑ÷Ö÷ØÕ×ÔÎÖÕÓÝàÕØüÔÐÝÖÏÒÕÖÏÒàÎ ÞÐÕÐÒÎÙÐÏ×ÖÐÛÖÏÒÖáÕÏÒãÖãÕØÒÑÐÕÕÐÚ
ÏÑÐÍö ÖÑÞÓÕÎõâÓ, ÒÐÙÐÕÎÐÖÕÒÖÞÐÕÐõÓÎÞÑÓÐÒãÓóÕØüÑÖÝàÛÑÎ ÖÒÜÖÑÐ
ÕÓÎÜÖÝÐÐÛÑÎÏÛÖÏÖÜÝÐÕÕößÖÏÖÜÐÚ.³ÍÓÛÒÎãÕöÚ ÖÒãÐÒ×ÝÐÒÖ×ÕÓÑÓõÝÎÙÕöÐ
ÕÐÜÝÓÞÖÛÑÎáÒÕöÐãÖõÍÐÚÏÒãÎá ßÓÑÓ×ÒÐÑÎõØÐÒÏáÎÕÍØÔÎÜÐÝàÕÖÏÒàü,
ÎõÜöÒÖÙÕÖÏÒàüÎ ÕÐÏÛÐÔÎ÷ÎÙÕÖÏÒàü(ÂÑÓØÕ,½ÖóÐÕÖ×,1987; ÀÖÝÖãàáÕ,
1990). µââØÕÕöÚ ÖÒãÐÒÒÓ×óÐáãÝáÐÒÏáÎÕÍØÔÎÜÐÝàÕöâ Î ÕÓÙÓÝàÕÖÚ
ÎÕÍØ×ÒÎãÕÖÚ÷ÓõÐ--ÎõÜöÒÖÙÕöâÎ ÕÐÏÛÐÔÎ÷ÎÙÕöâ(ºØÝàÜÐÑÞ,1986; Eisen,
1990). Å ôÒÖâÓÏÛÐ×ÒÐÏÎÏÒÐâÓ ÎââØÕÖ×ÖâÛÐÒÐÕÒÕöß×ÝÐÒÖ×in vitro
ÛÑÐÍÏÒÓãÝáÐÒõÕÓÙÎÒÐÝàÕöÚÎÕÒÐÑÐÏ»·¹ ãöáÏÕÐÕÎá ×ÖÕÒÑÖÝÎÑØÐâöß

ØÏÝÖãÎáß ãÕÐ ÖÑÞÓÕÎõâÓ âÖÝÐ×ØÝáÑÕÖ-×ÝÐÒÖÙÕößâÐßÓÕÎõâÖã
ãõÓÎâÖÖÒÕÖúÐÕÎÚÎââØÕÕÖÞÖÎ ÓÍÓÛÒÎãÕÖÞÖÖÒãÐÒÓ.

Å ÝÎÒÐÑÓÒØÑÐÎâÐüÒÏá ÕÐâÕÖÞÖÙÎÏÝÐÕÕöÐÍÓÕÕöÐ, ÛÖÏãáùÐÕÕöÐ
ÎõØÙÐÕÎü ÓÍÓÛÒÎãÕÖÞÖÎ ÎââØÕÕÖÞÖÖÒãÐÒÓÎââØÕÖ×ÖâÛÐÒÐÕÒÕöß×ÝÐÒÖ×ã
×ØÝàÒØÑÐ. ÕÎß ã ÖÏÕÖãÕÖâÑÓÏÏâÖÒÑÐÕöâÐßÓÕÎõâö ÍÐÏÒÑØ×ÒÎãÕÖÞÖ
ÍÐÚÏÒãÎá ÑÓõÝÎÙÕöß ÷ÎõÎÙÐÏ×Îß Î ßÎâÎÙÐÏ×Îß ÷Ó×ÒÖÑÖãÕÓ
ÎââØÕÖ×ÖâÛÐÒÐÕÒÕöÐ×ÝÐÒ×Î.ÇÓÛÖÏÝÐÍÕÎÐÞÖÍö ÜöÝÓÛÖ×ÓõÓÕÓãÓóÕÓáÑÖÝà
ÏÒÑÐÏÏ-ÜÐÝ×Öã-ÜÐÝ×ÖãÒÐÛÝÖãÖÞÖúÖ×Ó,âÐÒÓÝÝÖÒÎÖÕÐÎÕÖã,¿-ÞÝÎ×ÖÛÑÖÒÐÎÕÓ

ÍÑ. ÑÐÞØÝáÔÎÎÎââØÕÕÖÞÖÖÒãÐÒÓ(Kaufmann, 1990;McCabe,Lowrence,
1990; Kobayashiet al., 1994).¶ÍÕÓ×ÖÛÑÖÍÖÝóÓüÒÖÏÒÓãÓÒàÏáÕÐÍÖÏÒÓÒÖÙÕÖ
ãöáÏÕÐÕöâÎ âÐßÓÕÎõâö ÎÕÍØ×ÔÎÎ ÎââØÕÕÖÞÖÖÒãÐÒÓ×ØÝàÒÎãÎÑØÐâöß

ÝÎâ÷ÖÔÎÒÖãÙÐÝÖãÐ×ÓØÏÝÖãÎáßÑÓõãÎÒÎáÓÍÓÛÒÎãÕößÑÐÓ×ÔÎÚ.Å ÏãáõÎ Ï
ôÒÎâ ÛÑÐÍÏÒÓãÝáÐÒÏáÎÕÒÐÑÐÏÕöâ ÎõØÙÎÒà ÍÐÚÏÒãÎÐ ÔÎÒÖÒÖ×ÏÎÙÐÏ×Îß
ÛÑÐÛÓÑÓÒÖãÕÓ ÎÕÍØ×ÔÎü ÎââØÕÕÖÞÖÖÒãÐÒÓÝÎâ÷ÖÔÎÒÖã ÙÐÝÖãÐ×Ó×
ÑÓõÝÎÙÕöâÓÕÒÎÞÐÕÓâ ×ØÝàÒØÑÐ.»Ýá ãöáÏÕÐÕÎá âÐßÓÕÎõâÖãÍÐÚÏÒãÎá
ÔÎÒÖÒÖ×ÏÎÙÐÏ×ÎßÛÑÐÛÓÑÓÒÖãÕÓÎââØÕÖ×ÖâÛÐÒÐÕÒÕöÐ×ÝÐÒ×ÎÛÑÐÍÏÒÓãÝáÐÒ
ÜÖÝàúÖÚÎÕÒÐÑÐÏ ÒÓ×óÐ ÎõØÙÐÕÎÐÑÖÝÎ ×ÖâÛÝÐ×ÏÖÖÜÑÓõÖãÓÕÎáôÒÎß
ÛÑÐÛÓÑÓÒÖãÏ ÎÖÕÓâÎ âÐÒÓÝÝÖãÛÐÑÐßÖÍÕÖÚãÓÝÐÕÒÕÖÏÒÎ,ÏÛÖÏÖÜÕöß
ØÙÓÏÒãÖãÓÒàÖ×ÎÏÝÎÒÐÝàÕÖ-ãÖÏÏÒÓÕÖãÎÒÐÑÐÓ×ÔÎáß.

´ÐÝà _ÎÏÏÝÐÍÖãÓÕÎá. ¶ÏÕÖãÕÖÚ ÔÐÝàü ÕÓÏÒÖáùÐÚÑÓÜÖÒöáãÝáÝÖÏà
ÎõØÙÐÕÎÐãÝÎáÕÎá ÓÍÑÎÓâÎÔÎÕÓ(³»¿) Î ÐÞÖ×ÖâÛÝÐ×ÏÖãÏ Fe3+,Cu?+ Co2+ÕÓ
ÎÕÍØ×ÔÎü ÞØâÖÑÓÝàÕÖÞÖÎââØÕÕÖÞÖÖÒãÐÒÓÒÖÕõÎÝÝáÑÕößÝÎâ÷ÖÔÎÒÖã
ÙÐÝÖãÐ×Ó×ØÝàÒØÑÐ.

ÇÓÝÓÙÎ ÎÏÏÝÐÝÖãÓÕÎá.Å ÏÖÖÒãÐÒÏÒãÎÎÏ ÔÐÝàü ÎÏÏÝÐÍÖãÓÕÎá ÑÓÜÖÒÐ
ÜöÝÎ ÛÖÏÒÓãÝÐÕöÏÝÐÍØüùÎÐ õÓÍÓÙÎ:

1. µõØÙÎÒàãÝÎáÕÎÐ ³»¿ ÐÞÖâÐÒÓÝÝÖ×ÖâÛÝÐ×ÏÖãÕÓ ÎÕÍØ×ÔÎü
ÓÕÒÎÞÐÕÏÛÐÔÎ÷ÎÙÐÏ×ÖÞÖÞØâÖÑÓÝàÕÖÞÖÎââØÕÕÖÞÖ ÖÒãÐÒÓÒÖÕõÎÝÝáÑÕöß
ÝÎâ÷ÖÔÎÒÖãÙÐÝÖãÐ×Ó×ØÝàÒØÑÐÏ ÎÏÛÖÝàõÖãÓÕÎÐâÑÓõÝÎÙÕößÓÕÒÎÞÐÕÖã.

2. µõØÙÎÒàãÝÎáÕÎÐ ³»¿ ÐÞÖâÐÒÓÝÝÖ×ÖâÛÝÐ×ÏÖãÕÓÏÎÕÒÐõIg ×ÝÓÏÏÖã
M, G A ÒÖÕõÎÝÝáÑÕöâÎÝÎâ÷ÖÔÎÒÓâÎ ÙÐÝÖãÐ×Ó×ØÝàÒØÑÐ.

3. ÅöáÏÕÎÒà ãÖõâÖóÕöÐ âÐßÓÕÎõâö ÍÐÚÏÒãÎá ³»¿ ÐÞÖ
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âÐÒÓÝÝÖ×ÖâÛÝÐ×ÏÖãÕÓ ÎÕÍØ×ÔÎü ÞØâÖÑÓÝàÕÖÞÖÎââØÕÕÖÞÖ ÖÒãÐÒÓ
ÒÖÕõÎÝÝáÑÕößÝÎâ÷ÖÔÎÒÖãÙÐÝÖãÐ×Ó×ØÝàÒØÑÐ.

²ÓØÙÕÓá ÕÖãÎõÕÓ.Å ÑÓÜÖÒÐÛÑÐÍÝÖóÐÕÕÖãöÚÏÛÖÏÖÜâÖÍÎ÷Î×ÓÔÎÎ
âÖÝÐ×ØÝö³»¿ ÛØÒÐâÐÐ ×ÖâÛÝÐ×ÏÖÖÜÑÓõÖãÓÕÎáÏ ÎÖÕÓâÎ âÐÒÓÝÝÖã
ÛÐÑÐâÐÕÕÖÚãÓÝÐÕÒÕÖÏÒÎ.ÅÛÐÑãöÐÎõØÙÐÕÓâÐâÜÑÓÕÖÒÑÖÛÕÓáÓ×ÒÎãÕÖÏÒà
×ÖâÛÝÐ×ÏÖã³»¿ Ï Fe3+,Cuz+ Co2+ ÛÖ×ÓõÓÕÖ,ÙÒÖýÃµ ÛÑÐÛÓÑÓÒöÏÛÖÏÖÜÕö
ÎÕÍØÔÎÑÖãÓÒàÓÞÑÐÞÓÔÎüÎ ÓÞÞÝüÒÎÕÓÔÎü ôÑÎÒÑÖÔÎÒÖãÙÐÝÖãÐ×Ó,
ÑÐõÎÏÒÐÕÒÕÖÏÒàôÑÎÒÑÖÔÎÒÖãÜÓÑÓÕÓ(ýÂ) × ×ÖâÛÝÐâÐÕÒõÓãÎÏÎâÖâØÞÐâÖÝÎõØ,
ÍÐÞÑÓÕØÝáÔÎüÒØÙÕöß×ÝÐÒÖ××ÑöÏ, ÎõâÐÕÐÕÎÐÓ×ÒÎãÕÖÏÒÎâÎÐÝÖÛÐÑÖ×ÏÎÍÓõö

ÝÐÚ×ÖÔÎÒÓßÛÐÑÎ÷ÐÑÎÙÐÏ×ÖÚ×ÑÖãÎÙÐÝÖãÐ×Ó(·Áº), ÏÎÕÒÐõÏãÖÜÖÍÕöß
ÑÓÍÎ×ÓÝÖã ÝÎâ÷ÖÔÎÒÓßÙÐÝÖãÐ×Ó.ÅÛÐÑãöÐØÏÒÓÕÖãÝÐÕÖ,ÙÒÖÝÎâ÷ÖÔÎÒö,
ÖÜÑÓÜÖÒÓÕÕöÐâÎÒÖÞÐÕÖâÝÓ×ÖÕÖÏÓ(½·), ³»¿ ÎÝÎ ÐÞÖâÐÒÓÝÝÖ×ÖâÛÝÐ×ÏÓâÎ,
ÏÛÖÏÖÜÕöÎÕÞÎÜÎÑÖãÓÒàÑÖÏÒÜÓ×ÒÐÑÎÚYersinia enterocolitica Î Stafilococcus
aureus. ¾ÏÒÓÕÖãÝÐÕÖ,ÙÒÖ³»¿ ÐÞÖ×ÖâÛÝÐ×Ïö Ï Fe3+ Cu2+ Co?+
ÏÒÎâØÝÎÑØüÒ ×Ó× ÓÕÒÎÞÐÕ-ÎÝÎ ½·-ÎÕÍØÔÎÑÖãÓÕÕöÚ ÏÎÕÒÐõIg, ÒÓ×
ÏÛÖÕÒÓÕÕöÚ(ÕÐÎÕÍØÔÎÑÖãÓÕÕöÚ)ÏÎÕÒÐõIg ×ÝÓÏÏÖãM, G Î A ÝÎâ÷ÖÔÎÒÓâÎ
ÙÐÝÖãÐ×ÓÅ ×ØÝàÒØÑÐ.ÁÖ×ÓõÓÕÖ,ÙÒÖãöÑÓóÐÕÕÖÏÒàÏÒÎâØÝÎÑØüùÐÞÖô÷÷Ð×ÒÓ
³»¿ ÐÞÖâÐÒÓÝÝÖ×ÖâÛÝÐ×ÏÖãÕÓÏÎÕÒÐõIg ãÓÑàÎÑØÐÒõÓãÎÏÎâÖÏÒÎ ÖÒ
ÕÓÝÎÙÎá ÍÖÛÖÝÕÎÒÐÝàÕÖÞÖÓÕÒÎÞÐÕÏÛÐÔÎ÷ÎÙÐÏ×ÖÞÖÎÝÎ ÕÐÏÛÐÔÎ÷ÎÙÐÏ×ÖÞÖ
(âÎÒÖÞÐÕ)ÏÒÎâØÝÓ, ÐÞÖÛÑÎÑÖÍö Î ÖÒÛÑÖÍÖÝóÎÒÐÝàÕÖÏÒÎãÖõÍÐÚÏÒãÎá.
ÅÛÐÑãöÐØÏÒÓÕÖãÝÐÕÖ,ÙÒÖ ×ÖâÛÝÐ×ÏÖÖÜÑÓõÖãÓÕÎÐ³»¿ Ï âÐÒÓÝÝÓâÎ
ÛÐÑÐâÐÕÕÖÚãÓÝÐÕÒÕÖÏÒÎÛÑÎãÖÍÎÒ × ÎõâÐÕÐÕÎü ÎââØÕÖâÖÍØÝÎÑØüùÎßÏãÖÚÏÒã³»¿.

ÁÑÓ×ÒÎÙÐÏ×ÓáÔÐÕÕÖÏÒà._ÑÓÜÖÒö. µÏÛÖÝàõÖãÓÕÎÐ ×ÖâÛÝÐ×ÏÖã
ÔÎÒÖÒÖ×ÏÎÙÐÏ×ÖÞÖÛÑÐÛÓÑÓÒÓ³»¿ Ï ÕÐ×ÖÒÖÑöâÎâÐÒÓÝÝÓâÎÛÐÑÐâÐÕÕÖÚ .
ãÓÝÐÕÒÕÖÏÒÎâÖóÐÒ ÖÒ×ÑöÒàÕÖãöÐ ãÖõâÖóÕÖÏÒÎ »·¹ ÛÖãöúÐÕÎá
ô÷÷Ð×ÒÎãÕÖÏÒÎÒÐÑÓÛÎÎÖÛØßÖÝÐÚÏ ÛÖâÖùàüôÒÎßÛÑÐÛÓÑÓÒÖã,ÕÓÛÑÎâÐÑ»·¹
ÛÑÐÍÖÒãÑÓùÐÕÎáÑÓõãÎÒÎáÖÛÛÖÑÒØÕÎÏÒÎÙÐÏ×ÎßÎÕ÷Ð×ÔÎÚ, ãÖõÕÎ×ÓüùÎß ÕÓ
÷ÖÕÐÎââØÕÖÏØÛÑÐÏÏÎÎ.

¿ÓõÑÓÜÖÒÓÕÓÕÖãÓáâÐÒÖÍÎ×ÓÖÛÑÐÍÐÝÐÕÎáÜÓ×ÒÐÑÎÔÎÍÕÖÚÓ×ÒÎãÕÖÏÒÎ
ÝÎâ÷ÖÔÎÒÖã,ÖÏÕÖãÓÕÕÓáÕÓÎÕÞÎÜÎÑÖãÓÕÎÎÑÖÏÒÓÜÓ×ÒÐÑÎÚY.enterocolitica
S.aureus,ÎÕ×ØÜÎÑÖãÓÕÕößÏ Ó×ÒÎãÎÑÖãÓÕÕöâÎÝÎâ÷ÖÔÎÒÓâÎ.

µââØÕÎõÓÔÎá ÝÎâ÷ÖÔÎÒÖãÙÐÝÖãÐ×Ó× ÝüÜöâ ÓÕÒÎÞÐÕÓâÅ ØÏÝÖãÎáß
ÑÓõãÎÒÎáÓÍÓÛÒÎãÕößÑÐÓ×ÔÎÚâÖóÐÒÑÓÏúÎÑÎÒà ãÖõâÖóÕÖÏÒÎÛÖÝØÙÐÕÎá
ÙÐÝÖãÐÙÐÏ×ÎßâÖÕÖ×ÝÖÕÓÝàÕößÓÕÒÎÒÐÝÏ ÔÐÝàüÎÏÛÖÝàõÖãÓÕÎáôÒÎßÓÕÒÎÒÐÝ
»·¹ ÍÎÓÞÕÖÏÒÎ×Î, ÛÑÖ÷ÎÝÓ×ÒÎ×Î ÝÐÙÐÕÎáÜÖÝÐõÕÐÚÙÐÝÖãÐ×Ó.

¶ÏÕÖãÕöÐ ÛÖÝÖóÐÕÎá.ãöÕÖÏÎâöÐ ÕÓ õÓùÎÒØ:1. ÅöáãÝÐÕÎÐâÐâÜÑÓÕÖÒÑÖÛÕÖÚÓ×ÒÎãÕÖÏÒÎ×ÖâÛÝÐ×ÏÖã³»¿ Fe3+ Cu?+
Î Coz+.

Ï ,
2.¶ÜÕÓÑØóÐÕÎÐÜÓ×ÒÐÑÎÔÎÍÕÖÚÓ×ÒÎãÕÖÏÒÎÝÎâ÷ÖÔÎÒÖã ÙÐÝÖãÐ×Ó,

Ó×ÒÎãÎÑÖãÓÕÕöß½·, ³»¿ ÎÝÎ ÐÞÖ×ÖâÛÝÐ×ÏÓâÎÏ Fe3+,Cu?+ Coz+.3. ¶ÜÕÓÑØóÐÕÎÐÏÛÖÏÖÜÕÖÏÒÎÕÐÜÖÝàúÎßÍÖõ³»¿ ÐÞÖ×ÖâÛÝÐ×ÏÖãÏ
Fe3+

,
Cu2+ Co2+ ÏÒÎâØÝÎÑÖãÓÒà×Ó×âÎÒÖÞÐÕ-ÎÝÎ ÓÕÒÎÞÐÕ-ÎÕÍØÔÎÑÖãÓÕÕöÚ,ÒÓ×Î ÏÛÖÕÒÓÕÕöÚÏÎÕÒÐõIg.
4. ÇÓãÎÏÎâÖÏÒàãöÑÓóÐÕÕÖÏÒÎÎââØÕÖâÖÍØÝÎÑØüùÐÞÖÅ·µ¹²µ¹ ³»¿

ÐÞÖ×ÖâÛÝÐ×ÏÖã Fe3+, Cu?+ Î Co2+ ÖÒ ÕÓÝÎÙÎá ÍÖÛÖÝÕÎÒÐÝàÕÖÞÖ
ÓÕÒÎÞÐÕÏÛÐÔÎ÷ÎÙÐÏ×ÖÞÖÎÝÎ ÕÐÏÛÐÔÎ÷ÎÙÐÏ×ÖÞÖ(âÎÒÖÞÐÕ)ÏÒÎâØÝÓ, ÐÞÖ
ÛÑÎÑÖÍö ÛÑÖÍÖÝóÎÒÐÝàÕÖÏÒÎãÖõÍÐÚÏÒãÎá.

5. µõâÐÕÐÕÎÐÎââØÕÖâÖÍØÝÎÑØüùÐÚ âÐâÜÑÓÕÖÒÑÖÛÕÖÚÓ×ÒÎãÕÖÏÒÎ

³»¿ ÛÑÎ ÐÞÖ×ÖâÛÝÐ×ÏÖÖÜÑÓõÖãÓÕÎÎÏ âÐÒÓÝÝÓâÎÛÐÑÐâÐÕÕÖÚãÓÝÐÕÒÕÖÏÒÎ,
ÏãÎÍÐÒÐÝàÏÒãØüùÐÐÖ ÑÖÝÎ Ö×ÎÏÝÎÒÐÝàÕÖ-ãÖÏÏÒÓÕÖãÎÒÐÏÖÏÒÖáÕÎá
âÖÝÐ×ØÝö³»¿ ÛÑÎ ÐÐÅ·µ¹²µµ ÕÓÎââØÕÖ×ÖâÛÐÒÐÕÒÕöÐ×ÝÐÒ×Î.

6. µÏÛÖÝàõÖãÓÕÎÐÓÍÓÛÒÓÔÎÎÝÎâ÷ÖÔÎÒÖãÙÐÝÖãÐ×ÓÅ ×ØÝàÒØÑÐ× ÍÐÚÏÒãÎü
ÕÐÜÖÝàúÎß ÍÖõ ×ÏÐÕÖÜÎÖÒÎ×Öã»·¹ ÍÖÛÖÝÕÎÒÐÝàÕÖÚÕÐÏÛÐÔÎ÷ÎÙÐÏ×ÖÚ
ÏÒÎâØÝáÔÎÎ ÎââØÕÖ×ÖâÛÐÒÐÕÒÕöß×ÝÐÒÖ× ØÏÎÝÐÕÎá ÞØâÖÑÓÝàÕÖÞÖ
ÎââØÕÕÖÞÖÖÒãÐÒÓ.

³ÛÑÖÜÓÔÎá ÑÓÜÖÒö.¶ÏÕÖãÕöÐÑÐõØÝàÒÓÒöÛÖÝÖóÐÕÎáÑÓÜÖÒöÜöÝÎ
ÛÑÐÍÏÒÓãÝÐÕö ÖÜÏØóÍÐÕöÕÓõÓÏÐÍÓÕÎÎØÙÐÕÖÞÖÏÖãÐÒÓ²µµ ýÅÎ½Á Îâ.
³.Â.³ÝÐ×ÏÓÕáÕÓ(¼ÑÐãÓÕ,1998), ÕÓÕÓØÙÕöß×ÖÕ÷ÐÑÐÕÔÎáß²ÓÔÎÖÕÓÝàÕÖÞÖ
µÕÏÒÎÒØÒÓÇÍÑÓãÖÖßÑÓÕÐÕÎá(¼ÑÐãÓÕ,1996 1997),ÕÓÕÓØÙÕÖÚ×ÖÕ÷ÐÑÐÕÔÎÎ,
ÛÖÏãáùÐÕÕÖÚ50-ÝÐÒÎüÄÐâÓÒÖÝÖÞÎÙÐÏ×ÖÞÖÔÐÕÒÑÓÎâ. ¿.¶.¼ÖÝáÕÓ(¼ÑÐãÓÕ,
1998),Î ÕÓÕÓØÙÕÖÚ×ÖÕ÷ÐÑÐÕÔÎÎ,ÛÖÏãáùÐÕÕÖÚ35-ÝÐÒÎü¼ÑÄµ¾Å-²µÇ
¿³ (¼ÑÐãÓÕ,1998).

ÁØÜÝÎ×ÓÔÎÎ.ÁÖÒÐâÐÍÎÏÏÐÑÒÓÔÎÎ ÖÛØÜÝÎ×ÖãÓÕÖ5 Î ÛÑÎÕáÒö ÛÐÙÓÒÎ2
ÑÓÜÖÒö.

½ÐÏÒÖãöÛÖÝÕÐÕÎá_ÑÓÜÖÒö:µÕÏÒÎÒØÒôÛÎÍÐâÎÖÝÖÞÎÎ, ãÎÑØÏÖÝÖÞÎÎ Î
âÐÍÎÔÎÕÏ×ÖÚ ÛÓÑÓõÎÒÖÝÖÞÎÎÎâ. ³.Â. ³ÝÐ×ÏÓÕáÕÓ ¿³ »ÐÒÏ×ÎÚ
ÎââØÕÖÝÖÞÎÙÐÏ×ÎÚÔÐÕÒÑIV ÍÐÒÏ×ÖÚ×ÝÎÕÎÙÐÏ×ÖÚÜÖÝàÕÎÔöÞ.¼ÑÐãÓÕÓ.

ÀÒÑØ×ÒØÑÓÎ ÖÜþÐâÍÎÏÏÐÑÒÓÔÎÎ. »ÎÏÏÐÑÒÓÔÎá ÏÖÏÒÖÎÒ Îõ ããÐÍÐÕÎá,
ÖÜõÖÑÓÝÎÒÐÑÓÒØÑö,ÖÛÎÏÓÕÎá âÓÒÐÑÎÓÝÖãÎ âÐÒÖÍÖãÎÏÏÝÐÍÖãÓÕÎá,
ÑÐõØÝàÒÓÒÖãÏÖÜÏÒãÐÕÕößÎÏÏÝÐÍÖãÓÕÎÚ Î Îß ÖÜÏØóÍÐÕÎá, õÓ×ÝüÙÐÕÎá,
ãöãÖÍÏã Î ÏÛÎÏ×Ó ÝÎÒÐÑÓÒØÑö,ÏÖÍÐÑóÓùÐÞÖ277 ÎÏÒÖÙÕÎ×Öã.¿ÓÜÖÒÓÎõÝÖóÐÕÓ
ÕÓ139 ÏÒÑÓÕÎÔÓß×ÖâÛàüÒÐÑÕÖÞÖÕÓÜÖÑÓ,ÏÖÍÐÑóÎÒ5 ÒÓÜÝÎÔ 16 ÑÎÏØÕ×Öã.
¶ÜõÖÑÝÎÒÐÑÓÒØÑöÖÜÖÜùÓÐÒÏÖãÑÐâÐÕÕÖÐÏÖÏÒÖáÕÎÐÛÑÖÜÝÐâöÎÕÍØ×ÔÎÎ
ÎââØÕÕÖÞÖÖÒãÐÒÓÝÎâ÷ÖÔÎÒÖã ×ØÝàÒØÑÐ,ßÓÑÓ×ÒÐÑÎÏÒÎ×ÎÓÍÓÛÒÎãÕÖÞÖÖÒãÐÒÓ
×ÝÐÒÖ×ÐÞÖãõÓÎâÖÖÒÕÖúÐÕÎáÏ ÎââØÕÕöâ ÖÒãÐÒÖâ.

½³Ã¼¿µ³· Î ½¼Ã¶»É µÀÀ·¼»¶Å³²µÊ
Å ÑÓÜÖÒÐÜöÝÎ ÎÏÛÖÝàõÖãÓÕöÒÖÕõÎÝÝáÑÕöÐÝÎâ÷ÖÔÎÒö ÙÐÝÖãÐ×Ó,

ôÑÎÒÑÖÔÎÒöÙÐÝÖãÐ×ÓÞÑØÛÛöÿ, ýÂ, ·ÁºÈ Î ÒØÙÕöÐ×ÝÐÒ×ÎÛÐÑÎÒÖÕÐÓÝàÕÖÚ
óÎÍ×ÖÏÒÎ ÜÐÝößÕÐÝÎÕÐÚÕöß×ÑöÏ.

ºÖâÛÝÐ×Ïö.³»¿-Fe +, ³»¿-ÀÎ2+ µ ³»¿-ÀÖ2+ ÞÖÒÖãÎÝÎ âÖÝáÑÕÖâ
ÏÖÖÒÕÖúÐÕÎÎ³»¿ (FarmItalia)-âÐÒÓÝÝ3:1 ÛÖ âÐÒÖÍÎ×Ð,ÛÑÐÍÝÖóÐÕÕÖÚ
Hasinoff (1990).

ºÖâÛÝÐâÐÕÒõÓãÎÏÎâØü_ÑÐÓ×ÔÎü_ÞÐâÖÝÎõÓ_ýÂ ÛÑÖãÖÍÎÝÎ ÛÖ âÐÒÖÍØ
ÇÐÚ÷ÓÑÒ(1987). ÁÐÑÐÍ ÛÑÖãÐÍÐÕÎÐâÑÐÓ×ÔÎÎ 3%-ÕØü ÏØÏÛÐÕõÎü ýÂ
ÎÕ×ØÜÎÑÖãÓÝÎ30 âÎÕ ÛÑÎÏØÒÏÒãÎÎ 2 â×Þ/âÝ³»¿ Î ÐÞÖ×ÖâÛÝÐ×ÏÖãÛÑÎ
37*C. ¶ÛÑÐÍÐÝáÝÎÖÛÒÎÙÐÏ×ØüÛÝÖÒÕÖÏÒà(¶Á) ÛÑÎ 540 Ï ÛÖâÖùàü
âÕÖÞÖ×ÓÕÓÝàÕÖÞÖÏÛÐ×ÒÑÖâÐÒÑÓ"Multiscan" (Flow). ÁÑÖÔÐÕÒÞÐâÖÝÎõÓ
ÑÓÏÏÙÎÒöãÓÝÎÏ ÛÖâÖùàüØÑÓãÕÐÕÎáºÑÖÞÓ.

³ÞÑÐÞÓÔÎüôÑÎÒÑÖÔÎÒÖãÙÐÝÖãÐ×ÓÛÑÖãÖÍÎÝÎ ÛÖâÐÒÖÍÎ×Ð,ÖÛÎÏÓÕÕÖÚã
ÝÎÒÐÑÓÒØÑÐ(ÄÓÜÑÎÐÝáÕ,³×ÖÛÖã,1985)Ï ÛÖâÖùàü ÓÞÑÐÞÖâÐÒÑÓ"Payton' 300
BD-5 (PaytonScientificInc.). À×ÖÑÖÏÒàÛÐÑÐâÐúÎãÓÕÎá:900ÖÜ/âÎÕ,×ÖÕÐÙÕÓá
×ÖÕÔÐÕÒÑÓÔÎá³»¿ Î ÐÞÖ×ÖâÛÝÐ×ÏÖã-250â×Þ/âÝ.

»Ýá ÑÐÓ×ÔÎÎÞÐâÓÞÒÝüÒÎÕÓÔÎÎ(½ÓÝàÜÐÑÞ,1987) ÎÏÛÖÝàõÖãÓÝÎ2%-ÕØü
ÏØÏÛÐÕõÎüôÑÎÒÑÖÔÎÒÖãÙÐÝÖãÐ×Ó.ºÖÕÔÐÕÒÑÓÔÎá³»¿ Î ÐÞÖ×ÖâÛÝÐ×ÏÖã-3.5-
100â×Þ/âÝ
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ÁÑÎÞÖÒÖãÝÐÕÎÐÓÕÒÎÞÐÕÖã.µÏÛÖÝàõÖãÓÝÎúÒÓââö S.aureus (úÒÓââ
µ²½µ³5233 Îõ ×ÖÝÝÐ×ÔÎÎ ×ØÝàÒØÑµÕÏÒÎÒØÒÓâÎ×ÑÖÜÎÖÝÖÞÎÎ ²³²
³ÑâÐÕÎÎ), Y.enterocolitica(úÒÓââ03, µÕÏÒÎÒØÒôÛÎÍÐâÎÖÝÖÞÎÎ, ãÎÑØÏÖÝÖÞÎÎ
âÐÍ. ÛÓÑÓõÎÒÖÝÖÞÎÎ),a ÒÓ×óÐKlebsiella pneumoniae Shigella flexneri,
ãöÍÐÝÐÕÕöÐÖÒÜÖÝàÕöß.ÀÖÜÑÓÕÕØüÜÓ×ÒÐÑÎÓÝàÕØüâÓÏÏØ ÷Î×ÏÎÑÖãÓÝÎ
÷ÖÑâÓÝÎÕÖâ(½ÓÝàÜÐÑÞ,1987).ÁÑÎ ÎÏÛÖÝàõÖãÓÕÎÎØ×ÓõÓÕÕößÜÓ×ÒÐÑÎÚ
×ÓÙÐÏÒãÐÓÕÒÎÞÐÕÖãÞÖÒÖãÎÝÎ ÑÓÜÖÙÐÐÑÓõãÐÍÐÕÎÐ1:200 âÓÒÖÙÕÖÚ

ÜÓ×ÒÐÑÎÓÝàÕÖÚÏØÏÛÐÕõÎÎ - ¶Á62040.7.
ÁÑÎ_ ÎõØÙÐÕÎÎ_Ó×ÒÎãÕÖÏÒÎ_÷ÓÞÖÔÎÒÖõÓ(ÆÒÐÝàÔÕÐÑ,1987) ÎÏÛÖÝàõÖãÓÝÎ·ÁºÈ (3.5x106×Ý/âÝ) ÛÖÝÕÖÚÏÑÐÍÐ:ÏÑÐÍÓRPMI-1640(Serva),ÏÖÍÐÑóÓùÓá15%ôâÜÑÎÖÕÓÝàÕÖÚÒÐÝáÙàÐÚÏöãÖÑÖÒ×Î(Serva),2 mM ÞÝüÒÓâÎÕÓ,80 â×Þ/âÝ

ÞÐÕÒÓâÎÔÎÕÓ.Å ×ÓÙÐÏÒãÐÖÜþÐ×ÒÖã÷ÓÞÖÔÎÒÖõÓÎÏÛÖÝàõÖãÓÝÎS.aureus,
Y.enterocolitica Î Saccharomycescerevisiae(1:10). ÁÖÍÏÙÎÒöãÓÝÎ Ó×ÒÎãÕÖÏÒà
÷ÓÞÖÔÎÒÖõÓ÷ÓÞÖÔÎÒÓÑÕöÚÎÕÍÐ×Ï.

¶ÛÑÐÍÐÝÐÕÎÐ Ó×ÒÎãÕÖÏÒÎâÎÐÝÖÛÐÑÖ×ÏÎÍÓõö ·ÁºÈ ÛÑÖãÖÍÎÝÎÛÖâÐÒÖÍØ,
ÖÛÎÏÓÕÕÖâØÅ ÝÎÒÐÑÓÒØÑÐ(´ÎÒÖßÎâÎÙÐÏ×ÎÐ âÐÒÖÍö,1973).·ÐÚ×ÖÔÎÒö(3.5x106×ÝÐÒÖ×/âÝ)ÎÕ×ØÜÎÑÖãÓÝÎ2 Å ÛÖÝÕÖÚÏÑÐÍÐRPMI-1640 ÛÑÎÏØÒÏÒãÎÎ 2
â×Þ/âÝ ³»¿ ÎÝÎ ÐÞÖ×ÖâÛÝÐ×ÏÖãÛÑÎ 37*C. ÁÖÍÏÙÎÒöãÓÝÎ Ó×ÒÎãÕÖÏÒà
âÎÐÝÖÛÐÑÖ×ÏÎÍÓõö(³½Á) Î ÏÑÐÍÕÎÚ ÔÎÒÖßÎâÎÙÐÏ×ÎÚ×Öô÷÷ÎÔÎÐÕÒ(´º).

¿ÐÓ×ÔÎü_ãÖÏÏÒÓÕÖãÝÐÕÎáÔÎÒÖßÑÖâÓ ÛÑÖãÖÍÎÝÎ ÛÖâÐÒÖÍØSchnur,
Newman (1990).ÃÖÕõÎÝÝáÑÕöÐÝÎâ÷ÖÔÎÒö (3.5x106×ÝÐÒÖ×/âÝ)ÎÕ×ØÜÎÑÖãÓÝÎ

ÛÖÝÕÖÚÏÑÐÍÐRPMI-1640 ÛÑÎÏØÒÏÒãÎÎ 2 â×Þ/âÝ³»¿ ÎÝÎ ÐÞÖ×ÖâÛÝÐ×ÏÖã
Î 80â×½ ÔÎÒÖßÑÖâÓ(Serva).¶ÛÑÐÍÐÝáÝÎ¶Á540-

¿ÐÓ×ÔÎü ãÖÏÏÒÓÕÖãÝÐÕÎáÕÎÒÑÖÏÎÕÐÞÖÒÐÒÑÓõÖÝÎá_(HCTð ÛÑÖãÖÍÎÝÎ ÛÖ
âÐÒÖÍØSchnur, Newman (1990).ÁÖÏÝÐ2 È. ÎÕ×ØÜÓÔÎÎÝÎâ÷ÖÔÎÒÖã(3.5x106
×ÝÐÒÖ×/âÝ)Ï 2 â×Þ/âÝ³»¿ ÎÝÎ ÐÞÖ×ÖâÛÝÐ×ÏÖãÖÛÑÐÍÐÝáÝÎ¶Á540 ÖÜÑÓõÔÖã.

ÁÐÑÐ×ÎÏÕÖÐÖ×ÎÏÝÐÕÎÐ ÝÎÛÎÍÖã_(Á¶·) ÛÑÖãÖÍÎÝÎ ÛÖâÐÒÖÍØBritigan Ï
ÏÖÓãÒÖÑÓâÎ(1991).ÁÖÏÝÐ3 È ÎÕ×ØÜÓÔÎÎÝÎâ÷ÖÔÎÒÖã(3.5x106×ÝÐÒÖ×/âÝ)Ï 2
â×Þ/âÝ³»¿ ÎÝÎ ÐÞÖ×ÖâÛÝÐ×ÏÖãÖÛÑÐÍÐÝáÝÎ¶Á,40-

»ÐÞÑÓÕØÝáÔÎü_ÒØÙÕöß×ÝÐÒÖ×ÛÑÖãÖÍÎÝÎ ÛÖ ÖÛÎÏÓÕÕÖÚã ÝÎÒÐÑÓÒØÑÐ
âÐÒÖÍÎ×Ð(ÌÑÓÍ×ÎÕ, 1975).

ÃÖÕõÎÝÝáÑÕöÐÝÎâ÷ÖÔÎÒö ãöÍÐÝáÝÎ ÞÑÓÍÎÐÕÒÐÛÝÖÒÕÖÏÒÎÌÎ×ÖÝ-
ãÐÑÖÞÑÓ÷ÎÕ(Pharmacia)ÔÐÕÒÑÎ÷ØÞÎÑÖãÓÕÎÐâÛÑÎ 1500ÖÜ/âÎÕ45 ½µ².ÂÓ×ÒÐÑÎÔÎÍÕÓáÓ×ÒÎãÕÖÏÒàÝÎâ÷ÖÔÎÒÖã.·Îâ÷ÖÔÎÒö (3.5x10*×ÝÐÒÖ×/âÝ)ÎÕ×ØÜÎÑÖãÓÝÎ ÛÖÝÕÖÚÏÑÐÍÐRPMI-1640 ÛÑÎÏØÒÏÒãÎÎ2 â×Þ/âÝ³»¿ ÎÝÎÐÞÖ×ÖâÛÝÐ×ÏÖãÎÝÎ 5 â×Ò/âÝ ½· (Sigma) ÛÑÎ 37*C. ÁÖÏÝÐ72 È
×ØÝàÒÎãÎÑÖãÓÕÎáÝÎâ÷ÖÔÎÒö, ÑÐÏØÏÛÐÕÍÎÑÖãÓÝÎÅ ÏÑÐÍÐ Î ÎÕ×ØÜÎÑÖãÓÝÎÏ
S.aureus, ÎÝÎ Y.enterocolitica ÒÐÙÐÕÎÐ24 È. ¶ÛÑÐÍÐÝáÝÎÝÐÔÐÒÎÕÓõÕØüÓ×ÒÎãÕÖÏÒàS.aureusÕÓÏÑÐÍÐ� À³ Î ÜÎÖßÎâÎÙÐÏ×Øü Ó×ÒÎãÕÖÏÒàY.enterocolitica
ÕÓÏÑÐÍÐ½Á³, ÏÖÍÐÑóÓùÐÚÏÓßÓÑÖõØ,ÑÓâÕÖõØ,ÝÓ×ÒÖõØ,âÖÙÐãÎÕØ,âÓÕÕÎÒ,
âÓÝàÒÖõØÎ ÷ÐÕÎÝÓÝÓÕÎÕ.ÂÎÖßÎâÎÙÐÏ×Óá Ó×ÒÎãÕÖÏÒàÏÒÓÕÍÓÑÒÕÖÞÖúÒÓââÓ
ÛÑÎÕÎâÓÝÓÏàõÓ100%.

µÕÔÎÎÕÎ ÛØâÖÑÓÝàüÖ âö×ØÕÕÛÑÖãÖÍÎÝÎ ÒÐÙÐÕÎÐ3-ß ÎÝÎ 6-
Î ÍÕÐÚ. Å ×ÓÙÐÏÒãÐÓÕÒÎÞÐÕÖãÛÑÎ ÎÕÍØ×ÔÎÎ ÓÕÒÎÞÐÕ-ÏÛÐÔÎ÷ÎÙÐÏ×ÖÞÖ
ÎââØÕÕÖÞÖÖÒãÐÒÓÜöÝÎ ÎÏÛÖÝàõÖãÓÕöúÒÓââö S.aureus(µ²½µ³5233),
Y.enterocolitica(úÒÓââ03), a ÒÓ×óÐK.pneumoniaeÎ S.flexneri, ãöÍÐÝÐÕÕöÐÖÒÜÖÝàÕöß.·Îâ÷ÖÔÎÒö (3.5x106×ÝÐÒÖ×/âÝ)×ØÝàÒÎãÎÑÖãÓÝÎ ÛÖÝÕÖÚÏÑÐÍÐRPMI-1640, ÏÖÍÐÑóÓùÐÚ20% ×ÖÕÍÎÔÎÖÕÎÑÖãÓÕÕÖÚÏÑÐÍö ÝÎâ÷ÖÔÎÒÖã,
ÏÒÎâØÝÎÑÖãÓÕÕöß½· (5â×Þ/âÝ),³»¿ ÎÝÎ ÐÞÖ×ÖâÛÝÐ×Ïö(2 â×Þ/âÝ).

»Ýá ãöáãÝÐÕÎá.ÒÖÐÝàÕöß³¶º Å ×ØÝàÒØÑÓßÝÎâ÷ÖÔÎÒÖãÎÏÛÖÝàõÖãÓÝÎ
âÐÒÖÍÎââØÕÖ÷ÐÑâÐÕÒÕÖÞÖÓÕÓÝÎõÓ(µÌ³) ÕÓÕÎÒÑÖÔÐÝÝüÝÖõÕöß÷ÎÝàÒÑÓß
(Milipore, 0.22 â×Õ), ÛÖ×ÑöÒößÓÕÒÎÞÐÕÖâ(»ÓãÒáÕÎ ÍÑ., 1994). »Ýá
ÛÑÖãÐÍÐÕÎáµÌ³ ÎÏÛÖÝàõÖãÓÝÎÓÕÒÎÒÐÝÓ× Ig ÙÐÝÖãÐ×Ó,âÐÙÐÕÕöÐ
ÛÐÑÖ×ÏÎÍÓõÖÚßÑÐÕÓ(µÕÏÒÎÒØÒ ôÛÎÍÐâÎÖÝÖÞÎÎ Î âÎ×ÑÖÜÎÖÝÖÞÎÎ Îâ.
².Ì.ÄÓâÓÝÐá,½ÖÏ×ãÓ), ×ÓÙÐÏÒãÐßÑÖâÖÞÐÕÓÎÏÛÖÝàõÖãÓÝÎ0.1%-ÕöÚ4CI
ÕÓ÷ÒÖÝ(Sigma).

¶ÛÑÐÍÐÝÐÕÎÐ ãöóÎãÓÐâÖÏÒÎ ÝÎâ÷ÖÔÎÒÖã ÛÑÖãÖÍÎÝÎ Ï ÛÖâÖùàü
Ö×ÑÓúÎãÓÕÎá0.1%ÑÓÏÒãÖÑÖâÒÑÎÛÓÕÖãÖÞÖÏÎÕÐÞÖ(Sigma).

ÀÒÓÒÎÏÒÎÙÐÏ×ÓáÖÜÑÓÜÖÒ×ÓÛÑÖãÖÍÎÝÓÏà âÐÒÖÍÓâÎ ãÓÑÎÓÔÎÖÕÕÖÚ
ÏÒÓÒÎÏÒÎ×Î Ï ÎÏÛÖÝàõÖãÓÕÎÐâ×ÑÎÒÐÑÎáÀÒàüÍÐÕÒÓ-o.

¿¼Ç¾·¸Ã³ÃÉ µÀÀ·¼»¶Å³²µÊ Î Îß ¶ÂÀ¾� »¼²µ¼

1. ½ÐâÜÑÓÕÖÒÑÖÛÕÓáÓ×ÒÎãÕÖÏÒà³»¿ Î ÐÞÖ×ÖâÛÝÐ×ÏÖã
Ï Fe3+,Cuz+Î Coz+.

ÁÑÎ ÎÏÏÝÐÍÖãÓÕÎÎ ÓÞÞÝüÒÎÕÓÔÎÎôÑÎÒÑÖÔÎÒÖãÙÐÝÖãÐ×ÓÜöÝÖãöáãÝÐÕÖ,
ÙÒÖ³»¿ ÐÞÖ âÐÒÓÝÝÖ×ÖâÛÝÐ×ÏöÏÛÖÏÖÜÕö ÎÕÍØÔÎÑÖãÓÒàÏÎÝàÕÖ
ãöÑÓóÐÕÕØüÞÐâÓÞÞÝüÒÎÕÓÔÎü,ÛÑÎÙÐâÓ×ÒÎãÕÖÏÒà×ÖâÛÝÐ×ÏÓ³»¿-ÀÖ2+ ÜöÝÓ
ÕÓÎâÐÕÐÐãöÑÓóÐÕÓ.¿ÓõÑÐúÓüùÓáÏÛÖÏÖÜÕÖÏÒàÑÐÓ×ÔÎÎÞÐâÓÞÒÝüÒÎÕÓÔÎÎÕÐ
ÍÖÏÒÓÒÖÙÕÓ»·¹ ãöáãÝÐÕÎá Ã¶²ºµË ÑÓõÝÎÙÎÚ Å ÍÐÚÏÒãÎÎ ³»¿ ÐÞÖ
âÐÒÓÝÝÖ×ÖâÛÝÐ×ÏÖã.ÁÖôÒÖâØÜöÝ ÎÏÛÖÝàõÖãÓÕÒÓ×óÐâÐÒÖÍ ÓÞÑÐÞÓÔÎÎ
ôÑÎÒÑÖÔÎÒÖã.¿ÐõØÝàÒÓÒöô×ÛÐÑÎâÐÕÒÖãÛÖ×ÓõÓÝÎ,ÙÒÖÕÓÎÜÖÝàúØüÓÞÑÐÞÓÔÎü
ôÑÎÒÑÖÔÎÒÖãÎÕÍØÔÎÑØÐÒ³»¿-Fe3+ (ÑÎÏ.1). ºÖâÛÝÐ×Ï³»¿-ÀÖÞ+ ÛÑÖáãÝáÝ
ÕÓÎâÐÕàúØü ÓÞÑÐÞÎÑØüùØüÓ×ÒÎãÕÖÏÒà.¶ÜÑÓõÖãÓÕÎÐ ÏÒÓÜÎÝàÕÖÏÒà
ôÑÎÒÑÖÔÎÒÓÑÕößÓÞÑÐÞÓÒÖãõÓãÎÏÎÒ ÖÒ ÑáÍÓ ßÓÑÓ×ÒÐÑÎÏÒÎ×âÐâÜÑÓÕ
ôÑÎÒÑÖÔÎÒÖã:ÝÎÛÎÍÕÖ-ÜÐÝ×ÖãÖÚÓÑßÎÒÐ×ÒÖÕÎ×Î,ÛÝÖÒÕÖÏÒÎÛÖãÐÑßÕÖÏÒÕÖÞÖ
ÖÒÑÎÔÓÒÐÝàÕÖÞÖõÓÑáÍÓÎ ÍÑ. (ÄÓÜÑÎÐÝáÕ,³×ÖÛÖã, 1985). ³»¿ âÖóÐÒ
ÎÕÍØÔÎÑÖãÓÒàÎõâÐÕÐÕÎáãöúÐØ×ÓõÓÕÕößÏãÖÚÏÒãâÐâÜÑÓÕ,ÏÛÖÏÖÜÏÒãØáÒÐâ
ÏÓâöâ ÖÜÑÓõÖãÓÕÎüÓÞÑÐÞÓÒÖã.¾ãÐÝÎÙÐÕÎÐãÕØÒÑÎ×ÝÐÒÖÙÕÖÞÖCa?+(Earm et
al., 1994) ÒÑÓÕÏ÷ÖÑâÓÔÎáÍÎÏ×ÖÔÎÒÖã ã ôßÎÕÖÔÎÒöÛÖÍ ãÝÎáÕÎÐâ ³»¿
(ºÖÏÒÓÑÐãÓ,1984)âÖÞØÒÝÐóÓÒàÖÏÕÖãÐÎÕÍØ×ÔÎÎ ÓÞÑÐÞÓÔÎÎôÑÎÒÑÖÔÎÒÖã.

ã ã

&

t, âÎÕ.
¿ÎÏ.1 ³ÞÑÐÞÓÒÖÞÑÓââÓÎÕÍØÔÎÑÖãÓÕÕÖÚ³»¿ Î ÐÞÖâÐÒÓÝÖ×ÖâÛÝÐ×ÏÓâÎÓÞÑÐÞÓÔÎÎ
ôÑÎÒÑÖÔÎÒÖãÙÐÝÖãÐ×Ó.ÁÑÎâÐÙÓÕÎá: ¶-ÕØÝÐãÓáÒÖÙ×Ó,ÏÖÖÒãÐÒÏÒãØüùÓáÜÐÍÕÖÚ
ôÑÎÒÑÖÔÎÒÓâÎÏØÏÛÐÕõÎÎ (ÑÓõãÐÍÐÕÎÐ1:10000.1% ÏØÏÛÐÕõÎÎýÂ). 1.-³»¿-ÀÖÞ+, 2.-³»¿,
3.-³»¿-ÀÎ", 4.-³»¿-Fe+.
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µÏÏÝÐÍÖãÓÕÎá ×ÖâÛÝÐâÐÕÒõÓãÎÏÎâÖÞÖÞÐâÖÝÎõÓýÂ ÛÖ×ÓõÓÝÎ,ÙÒÖýÂ,
ÖÜÑÓÜÖÒÓÕÕöÐ³»¿ ÐÞÖâÐÒÓÝÝÖ×ÖâÛÝÐ×ÏÓâÎ,Ö×ÓõÓÝÎÏàÜÖÝÐÐØÏÒÖÚÙÎãöâÎ
× ÞÐâÖÝÎõØ(ÑÎÏ.2). ýÒÎ ÑÐõØÝàÒÓÒöÏãÎÍÐÒÐÝàÏÒãØüÒÖÏãáõöãÓÕÎÎ ³»¿ Î ÐÞÖ
×ÖâÛÝÐ×ÏÖã Ï ×ÖâÛÖÕÐÕÒÓâÎâÐâÜÑÓÕ, ÛÑÐÛáÒÏÒãØáÛÖÏÝÐÍØüùÐâØ
ãõÓÎâÖÍÐÚÏÒãÎüÛÖÏÝÐÍÕÎßÏ ÞÐâÖÝÎõÎÕÓâÎÎÝÎ ×ÖâÛÖÕÐÕÒÓâÎ×ÖâÛÝÐâÐÕÒÓ.
ºÖâÛÝÐ×ÏÖÖÜÑÓõÖãÓÕÎÐ³»¿ Ï ÎÖÕÓâÎ âÐÒÓÝÝÖãÛÐÑÐâÐÕÕÖÚãÓÝÐÕÒÕÖÏÒÎ
ãöõöãÓÐÒÎõâÐÕÐÕÎÐ ÏÛÖÏÖÜÕÖÏÒÎ³»¿ ãöõöãÓÒàÑÐõÎÏÒÐÕÒÕÖÏÒàýÂ ×
ÞÐâÖÝÎõØ. -

ã

¿ÓõãÐÍÐÕÎÐÏöãÖÑÖÒ×Î

¿ÎÏ.2 ºÖâÛÝÐâÐÕÒõÓãÎÏÎâöÚ ÞÐâÖÝÎõ ýÂ, ÖÜÑÓÜÖÒÓÕÕöß³»¿ Î ÐÞÖ
âÐÒÓÝÝÖ×ÖâÛÝÐ×ÏÓâÎ.ÁÑÎâÐÙÓÕÎá:1. - ºÖÕÒÑÖÝà,2. - ³»¿-ÀÎ"+, 3. - ³»¿-Fe?, 4. -
³»¿, 5. - ³»¿-ÀÖ"+

ºÓ× ÛÖ×ÓõÓÝÎÑÐõØÝàÒÓÒöÛÑÖãÐÍÐÕÕößô×ÏÛÐÑÎâÐÕÒÖã,³»¿ ÐÞÖ
×ÖâÛÝÐ×ÏöãöõöãÓÝÎõÕÓÙÎÒÐÝàÕØüÍÐÞÑÓÕØÝáÔÎüÒØÙÕöß×ÝÐÒÖ×.Å ×ÖÕÒÑÖÝÐ
ÖÜÕÓÑØóÐÕÖ13%+3 ÍÐÞÑÓÕØÝÎÑÖãÓãúÎß×ÝÐÒÖ×.²ÓÎÜÖÝàúÎÚ ô÷÷Ð×Ò
ÕÓÜÝüÍÓÝÏá ÛÑÎÏØÒÏÒãÎÎ ³»¿-ÀÖ?+ (65%+4), ÕÓÎâÐÕàúÎÚ-ãÛÑÎÏØÒÏÒãÎÎ
³»¿-Fe3+ (42.5%+6.5).³»¿ ÎÕÍØÔÎÑÖãÓÝÍÐÞÑÓÕØÝáÔÎüÒØÙÕöß×ÝÐÒÖ×ÕÓ
61%+2,a ³»¿-ÀÎ?+ - 44.5%+2.

³ÕÓÝÎõô×ÏÛÐÑÎâÐÕÒÓÝàÕößÍÓÕÕößÛÖÎõØÙÐÕÎü÷ÓÞÖÔÎÒÖõÓÕÐÅÉ¹Åµ·

ÍÖÏÒÖãÐÑÕößÎõâÐÕÐÕÎÚ÷ÓÞÖÔÎÒÓÑÕÖÚÓ×ÒÎãÕÖÏÒÎÛÑÎ ÍÐÚÏÒãÎÎ ³»¿ ÐÞÖ
×ÖâÛÝÐ×ÏÖã. ÃÓ×Îâ ÖÜÑÓõÖâ,ÛÑÖÔÐÏÏö ÓÍÞÐõÎÎ ÛÖÞÝÖùÐÕÎá
âÎ×ÑÖÖÑÞÓÕÎõâÖã÷ÓÞÖÔÎÒÓâÎÖ×ÓõÓÝÎÏàØÏÒÖÚÙÎãöâÎ× ÍÐÚÏÒãÎü ³»¿ Î ÐÞÖ
×ÖâÛÝÐ×ÏÖãÏ Fe3+,CÎ?+ Î Coz+.

ÃÓÜÝÎÔÓ1.
ÅÝÎáÕÎÐ ³»¿ Î ÐÞÖâÐÒÓÝÝÖ×ÖâÛÝÐ×ÏÖãÕÓÏÎÕÒÐõÏãÖÜÖÍÕößÑÓÍÎ×ÓÝÖãã

ÝÎâ÷ÖÔÎÒÓßÙÐÝÖãÐ×Ó.
ÅÖÏÏÒÓÕÖãÝÐÕÎÐÅÖÏÏÒÓÕÖãÝÐÕÎÐ ÛÖÝ

ÁÑÐÛÓÑÓÒ ²ÀÃ ÔÎÒÖßÑÖâÓ

ºÖÕÒÑÖÝà 0.119 0.35 0.054
³»¿ 0.122 0.44 0.068

³»¿-Fe 0.062
³»¿-ÀÎ ÿ. 146 0.059
³»¿-ÀÖ 0.140 0.44 0.076

ÁÑÎâÐÙÓÕÎÐ:ÔÎ÷Ñö ãÒÓÜÝÎÔÐÖÜÖõÕÓÙÓüÒÖÛÛÑÎ 540Õâ.

²ÓÎÜÖÝàúÐÚ ÏÛÖÏÖÜÕÖÏÒàüÞÐÕÐÑÎÑÖãÓÒàÏØÛÐÑÖ×ÏÎÍ ÓÕÎÖÕÖÜÝÓÍÓÝ
³»¿-Fe3+ (ÒÓÜÝ.1).³»¿ ÛÑÖáãÝáÝâÎÕÎâÓÝàÕØü ÏÛÖÏÖÜÕÖÏÒà× ÎÕÍØ×ÔÎÎ
ÏÎÕÒÐõÓÿç.. ³»¿ Î ÐÞÖ×ÖâÛÝÐ×ÏöÏÛÖÏÖÜÕöÒÓ×óÐÎÕÍØÔÎÑÖãÓÒàÛÖÝ
(ÒÓÜÝ.1),ÛÑÎÙÐâÕÓÎÜÖÝÐÐãöÑÓóÐÕÕÖÐÛÖÝÖÜÕÓÑØóÎãÓÐÒÏáÅ ÛÑÎÏØÒÏÒãÎÎ
³»¿-ÀÖ?+. ÁÖ-ãÎÍÎâÖâØ, ³»¿-Fe3+ - ³»¿-ÀÎ?+ -ÎÕÍØÔÎÑÖãÓÕÕöÚÏØÛÐÑÖ×ÏÎÍ
ÓÕÎÖÕÏ×ÖÑÐÐÍÎÏâØÒÎÑØÐÒÅ H,0, ÏØÛÐÑÖ×ÏÎÍÍÎÏâØÒÓõÖÚÎ ÛÖôÒÖâØãöõöãÓÐÒ
âÐÕÐÐãöÑÓóÐÕÕÖÐÛÖÏÑÓãÕÐÕÎüÏ ³»¿-ÀÖ?+ Á¶·. ¶ÜÕÓÑØóÐÕÓ×ÖÑÑÐÝáÔÎá
âÐóÍØ ãÝÎáÕÎÐâ ³»¿ Î ÐÞÖ×ÖâÛÝÐ×ÏÖãÕÓÛÖÝÎ ÕÓÍÐÞÑÓÕØÝáÔÎüÒØÙÕöß
×ÝÐÒÖ×.

ÃÓ×Îâ ÖÜÑÓõÖâ,×Ó×³»¿, ÒÓ× ÐÞÖ×ÖâÛÝÐ×ÏöÏ Fe3+,Cu?+ Co2+
ÏÛÖÏÖÜÕöÎÕÍØÔÎÑÖãÓÒàÏÎÕÒÐõÏãÖÜÖÍÕößÑÓÍÎ×ÓÝÖã,ÛÑÎÙÐâôÒÓÏÛÖÏÖÜÕÖÏÒà

ãÓÑàÎÑØÐÒ õÓãÎÏÎâÖÏÒÎ ÖÒ âÐÒÓÝÝÓ, ÎÏÛÖÝàõØÐâÖÞÖ ÍÝá
×ÖâÛÝÐ×ÏÖÖÜÑÓõÖãÓÕÎáÏ ³»¿. µÖÕö âÐÒÓÝÝÖãÛÐÑÐßÖÍÕÖÚãÓÝÐÕÒÕÖÏÒÎ
ÏÛÖÏÖÜÏÒãØüÒÖÜÑÓõÖãÓÕÎüÏãÖÜÖÍÕößÑÓÍÎ×ÓÝÖãÛÑÎ ÍÐÚÏÒãÎÎ ³»¿,
ãÖõâÖóÕÖ,ÜÝÓÞÖÍÓÑáÎß ÏÛÖÏÖÜÕÖÏÒÎãöÏÒØÛÓÒà ×ÓÙÐÏÒãÐÍÖÕÖÑÖãÎÝÎ
Ó×ÔÐÛÒÖÑÖãÛÑÎ ÑÐÓ×ÔÎáßÔÎ×ÝÎÙÐÏ×ÖÞÖÖ×ÎÏÝÐÕÎá-ãÖÏÏÒÓÕÖãÝÐÕÎáâÖÝÐ×ØÝö
³»¿. ³»¿ âÖóÐÒÖÜÑÓõÖãÓÒàÏãÖÜÖÍÕöÐÑÓÍÎ×ÓÝö ÷ÐÑâÐÕÒÓÒÎãÕöâÎ
ÕÐ÷ÐÑâÐÕÒÓÒÎãÕöâÎâÐßÓÕÎõâÓâÎ, ã×ÝüÙÓüùÎâÎ ÑÐÓ×ÔÎÎ³»¿ Î Fe3+

(Meltzer, Kassir,1983).Fe3+ ÏãáõöãÓÐÒÏáÏ ³»¿, ÙÒÖÏÖÛÑÖãÖóÍÓÐÒÏáÑÐÓ×ÔÎÐÚ
ãÕØÒÑÎâÖÝÐ×ØÝáÑÕÖÞÖÖ×ÎÏÝÐÕÎá-ãÖÏÏÒÓÕÖãÝÐÕÎá, ×ÖÒÖÑÖÚôÝÐ×ÒÑÖÕ
ÛÐÑÐßÖÍÎÒÏ ³»¿ × Fe3+ Î ÖÜÑÓõØÐÒÏá×ÖâÛÝÐ×Ï³»¿-Fe?+ ýÒÖÒ×ÖâÛÝÐ×Ï
ãÖÏÏÒÓÕÓãÝÎãÓÐÒ ã ÏØÛÐÑÖ×ÏÎÍ ÓÕÎÖÕ,×ÖÒÖÑöÚãöõãÓÐÒÛÖÝÎÝÎ
ÍÎÏâØÒÎÑØÐÒÏ ÛÖâÖùàüÏØÛÐÑÖ×ÏÎÍÍÎÏâØÒÓõö H,0, (Olson,Mushlin, 1990).

ÁÑÎ ÎõØÙÐÕÎÎ Å·µ¹²µ¹ ³»¿ Î ÐÞÖâÐÒÓÝÝÖ×ÖâÛÝÐ×ÏÖãÕÓÓ×ÒÎãÕÖÏÒà
âÎÐÝÖÛÐÑÖ×ÏÎÍÓõöÜöÝÖãöáãÝÐÕÖÕÐ×ÖÒÖÑÖÐÛÖÍÓãÝÐÕÎÐ³½Á Å ÛÑÎÏØÒÏÒãÎÎ
³»¿ Î ÐÞÖ×ÖâÛÝÐ×ÏÖãÏ Fe3+Î Cuz+.³»Ä ÕÐõÕÓÙÎÒÐÝàÕÖÎÕÞÎÜÎÑÖãÓÝ³½Á
(78%+0.8,×ÖÕÒÑÖÝà-83%+2).²ÓÎÜÖÝàúÎâ ÎÕÞÎÜÎÑØüùÎâ ÍÐÚÏÒãÎÐâÖÜÝÓÍÓÝ
³»¿-Fe3+ (64%+2,×ÖÕÒÑÖÝà-86%+6;´º-0.8+0.3, ×ÖÕÒÑÖÝà-2.240.5).³»¿-ÀÎ?+
ÒÓ×óÐÛÖÍÓãÝáÝ³½Á (71%+1, ×ÖÕÒÑÖÝà-83%+2,ÕÖÅ ÖÒÕÖúÐÕÎÎ́º ÖÕ
ÍÐÚÏÒãÖãÓÝÏÝÓÜÐÐ,ÙÐâ³»¿ (´º ³»¿-Cu?+2.410.2,×ÖÕÒÑÖÝà-3.240.3,a ³»¿-
1.9+0.5,×ÖÕÒÑÖÝà-3+0.3).³»¿-ÀÖ?+ ÖÙÐÕàÕÐõÕÓÙÎÒÐÝàÕÖÏÒÎâØÝÎÑÖãÓÝ³½Á
(83%+6, ×ÖÕÒÑÖÝà-81%+6;́º-3+0.5, I ×ÖÕÒÑÖÝà-2.810.5).ÂÖÝàúÎâ
ÖÜÑÓõÖãÓÕÎÐâH,0, ÛÑÎÏØÒÏÒãÎÎ ³»¿-Fe3+ Î ³»¿-ÀÎ?+ âÖóÕÖÖÜþáÏÕÎÒàÎß
ÎÕÞÎÜÎÑØüùÐÐ ÍÐÚÏÒãÎÐ ÕÓ ³½Á, ×ÖÒÖÑÓá,ÛÖ-ãÎÍÎâÖâØ, ÕÐ ØÏÛÐãÓÐÒ
ÑÓÏùÐÛÝáÒàô×õÖÞÐÕÕØüH,0, ÛÑÎÏØÒÏÒãÎÎ ³»¿-ÀÎ?+- Î ³»¿-Fe3+-
ÎÕÍØÔÎÑÖãÓÕÕÖÚôÕÍÖÞÐÕÕÖÚ.ýÒÎ õÓ×ÝüÙÐÕÎáÏÖÞÝÓÏØüÒÏáÎ Ï ÒÐâ,ÙÒÖ³»¿-
Coz+,ÕÓÎÜÖÝÐÐÏÎÝàÕÖÎÕÍØÔÎÑØüùÎÚ ÛÖÝ,ÛÑÓ×ÒÎÙÐÏ×ÎÕÐÅ·µ¹· ÕÓ³½Á.

»Ýá ÎÏÏÝÐÍÖãÓÕÎá³»¿ Î ÐÞÖ×ÖâÛÝÐ×ÏÖãÕÓÜÓ×ÒÐÑÎÔÎÍÕØüÓ×ÒÎãÕÖÏÒà
ÒÖÕõÎÝÝáÑÕößÝÎâ÷ÖÔÎÒÖã ÎÏÛÖÝàõÖãÓÝÎÑÓõÑÓÜÖÒÓÕÕØüÕÓâÎ âÐÒÖÍÎ×Ø
(»ÓãÒáÕÎ ÍÑ., 1999).Å ×ÓÙÐÏÒãÐâÎúÐÕÐÚÜöÝÎ ÎÏÛÖÝàõÖãÓÕöS.aureusÎ
Y.enterocolitica.ºÓ× ÛÖ×ÓõÓÝÎÑÐõØÝàÒÓÒöô×ÏÛÐÑÎâÐÕÒÖã,½·-Ó×ÒÎãÎÑÖãÓÕÕöÐ
ÝÎâ÷ÖÔÎÒö ÏÛÖÏÖÜÕöÎÕÞÎÜÎÑÖãÓÒàÕÓ40% ÑÖÏÒS.aureus Y.enterocolitica.

·Îâ÷ÖÔÎÒö, ÎÕ×ØÜÎÑÖãÓÕÕöÐÅ ÛÑÎÏØÒÏÒãÎÎ ³»¿, ³»¿-ÀÎ?+ ³»¿-ÀÖ?+,
ÖÜÝÓÍÓÝÎ ÜÖÝÐÐãöÑÓóÐÕÕÖÚÓ×ÒÎãÕÖÏÒàüÛÖ ÏÑÓãÕÐÕÎü Ï ½·-
Ó×ÒÎãÎÑÖãÓÕÕöâÎ.²ÓÎÜÖÝÐÐÏÎÝàÕöâ ÜÓ×ÒÐÑÎÔÎÍÕöâÍÐÚÏÒãÎÐâÖÜÝÓÍÓÝÎ
ÝÎâ÷ÖÔÎÒö, ÖÜÑÓÜÖÒÓÕÕöÐ³»¿-ÀÎ?+ (ÎÕÞÎÜÎÑÖãÓÕÎÐÑÖÏÒÓÕÓ80%) Î ³»¿
(78%). ·Îâ÷ÖÔÎÒö, ÖÜÑÓÜÖÒÓÕÕöÐ³»¿-Fe3+ ÖÜÝÓÍÓÝÎ ÕÎõ×ÖÚ
ÔÎÒÖÒÖ×ÏÎÙÕÖÏÒàü(35%). ³ÕÓÝÖÞÎÙÕöÐÑÐõØÝàÒÓÒöÜöÝÎ ÛÖÝØÙÐÕöÛÑÎ
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ÎõØÙÐÕÎÎ ÜÓ×ÒÐÑÎÔÎÍÕÖÞÖÍÐÚÏÒãÎá ÝÎâ÷ÖÔÎÒÖã ÖÒÕÖúÐÕÎÎS.aureus.
²ÓÎÜÖÝÐÐÏÎÝàÕÓáÜÓ×ÒÐÑÎÔÎÍÕÓáÓ×ÒÎãÕÖÏÒàÛÑÖáãÝáÐÒÏáÅ ÛÑÎÏØÒÏÒãÎÎ ³»¿
Î ³»¿-ÀÎ?+ (50%). ÂÓ×ÒÐÑÎÔÎÍÕÖÏÒàÝÎâ÷ÖÔÎÒÖã,ÖÜÑÓÜÖÒÓÕÕöß³»¿-ÀÖ2+,
ÖÒÕÖúÐÕÎÎY.enterocolitica õÓÕÎâÓÝÓÛÑÖâÐóØÒÖÙÕÖÐõÕÓÙÐÕÎÐ(60%), a ã
ÖÒÕÖúÐÕÎÎS.aureusÜöÝÖÏßÖÍÕöâ Ï ÍÐÚÏÒãÎÐâ³»¿-Fe?+(35%).

ÃÓ×Îâ ÖÜÑÓõÖâ,³»¿ ÐÞÖâÐÒÓÝÝÖ×ÖâÛÝÐ×ÏöÖÜÝÓÍÓüÒãöÑÓóÐÕÕöâ
âÐâÜÑÓÕÖÒÑÖÛÕöâÍÐÚÏÒãÎÐâ.Å ô×ÏÛÐÑÎâÐÕÒÓßÛÖÎÏÏÝÐÍÖãÓÕÎü ÓÞÑÐÞÓÔÎÎ
ÓÞÞÝüÒÎÕÓÔÎÎôÑÎÒÑÖÔÎÒÖã,³½Á, ÑÐÓ×ÔÎÚãÖÏÏÒÓÕÖãÝÐÕÎá²ÀÃ Î ÔÎÒÖßÑÖâÓ

ÕÓÜÝüÍÓÝÓÏàÏÝÐÍØüùÓá ÛÖÏÝÐÍÖãÓÒÐÝàÕÖÏÒàÎõâÐÕÐÕÎáâÐâÜÑÓÕÖÒÑÖÛÕöß
ô÷÷Ð×ÒÖã:³·¿-FÐ3 >³·¿-ÀÎ? >³»¿Ç³·¿-ÀÖ2+ TO óÐ ãÑÐâá ÑÐÓ×ÔÎáß
×ÖâÛÝÐâÐÕÒõÓãÎÏÎâÖâÖÞÖÞÐâÖÝÎõÓ,ÍÐÞÑÓÕØÝáÔÎÎÒØÙÕöß×ÝÐÒÖ×Î ÛÖÝ
ÕÓÜÝüÍÓÝÓÏàÖÜÑÓÒÕÓáÛÖÏÝÐÍÖãÓÒÐÝàÕÖÏÒà:³»¿-ÀÖ"Ç³»¿>³»¿-FÐ""³»¿-
Cu?+. µõâÐÕÐÕÎÐ âÐâÜÑÓÕÖÒÑÖÛÕÖÚÓ×ÒÎãÕÖÏÒÎ ³»¿ ÛÑÎ ÐÞÖ
×ÖâÛÝÐ×ÏÖÖÜÑÓõÖãÓÕÎÎÏ âÐÒÓÝÝÓâÎÛÐÑÐâÐÕÕÖÚãÓÝÐÕÒÕÖÏÒÎÏãÎÍÐÒÐÝàÏÒãØÐÒ
ÖãÓóÕÖÚÑÖÝÎ Ö×ÎÏÝÎÒÐÝàÕÖ-ãÖÏÏÒÓÕÖãÎÒÐÏÖÏÒÖáÕÎáâÖÝÐ×ØÝö³»¿
ÛÑÎ ÐÐãÖõÍÐÚÏÒãÎÎÕÓâÐâÜÑÓÕö.

2.ÀÎÕÒÐõIg ×ÝÓÏÏÖãM, G A ÝÎâ÷ÖÔÎÒÓâÎ ÙÐÝÖãÐ×Ó×ØÝàÒØÑÐÛÑÎ
ÍÐÚÏÒãÎÎ ³»¿ Î ÐÞÖ×ÖâÛÝÐ×ÏÖãÏ Fe3+ Cuz+ Î Coz+.

¿ÐõØÝàÒÓÒöô×ÏÛÐÑÎâÐÕÒÖãÛÖ ãöóÎãÓÐâÖÏÒÎ ÕÐÏÒÎâØÝÎÑÖãÓÕÕöß
ÝÎâ÷ÖÔÎÒÖãÛÖ×ÓõÓÝÎ,ÙÒÖÎÏÛÖÝàõØÐâÓá×ÖÕÔÐÕÒÑÓÔÎá-2 â×Þ/âÝ³»¿ Î ÐÞÖ
×ÖâÛÝÐ×ÏÖãÏ Fe3+ Coz+ ÕÐãöõöãÓÐÒ,a ³»¿-ÀÎ"+ -ãöõöãÓÐÒÕÐõÕÓÙÎÒÐÝàÕØü
ÞÎÜÐÝàÛÑÎ 3-ß ÍÕÐãÕÖÚÎÕ×ØÜÓÔÎÎ.²Ó 6-Ú ÍÐÕàÕÓÜÝüÍÓÝÖÏàØãÐÝÎÙÐÕÎÐ
ÞÎÜÐÝÎ ×ÝÐÒÖ× ÛÑÎÏØÒÏÒãÎÎ ³»¿-ÀÎ?+ Î ÞÎÜÐÝàÕÐõÕÓÙÎÒÐÝàÕÖÞÖÙÎÏÝÓ
ÝÎâ÷ÖÔÎÒÖã ÛÑÎÏØÒÏÒãÎÎ ³»¿, ³»¿-ÀÖ?+ Î ³»¿-Fe3+

ºÓ× ÛÖ×ÓõÓÝÎÑÐõØÝàÒÓÒöô×ÏÛÐÑÎâÐÕÒÖã,ÒÖÕõÎÝÝáÑÕöÐÝÎâ÷ÖÔÎÒö
ÏÛÖÏÖÜÕöÖÜÑÓõÖãöãÓÒà³¶º, ÏÎÕÒÐõÎÑØüùÎÐIgM, IgG Î IgA ã ×ØÝàÒØÑÐ
ÖÒÏØÒÏÒãÎÐÕÐÏÛÐÔÎ÷ÎÙÐÏ×Îß (âÎÒÖÞÐÕ) ÎÝÎ ÏÛÐÔÎ÷ÎÙÐÏ×Îß (ÓÕÒÎÞÐÕ)
ÏÒÎâØÝÖã.ÂöÝ ãöáãÝÐÕÛÑÐÎâØùÐÏÒãÐÕÕöÚÏÎÕÒÐõIgG ÕÐÏÒÎâØÝÎÑÖãÓÕÕöâÎ
ÝÎâ÷ÖÔÎÒÓâÎ (ÙÎÏÝÖ ³¶º ×ÖÕÒÑÖÝÐÕÓ3-Ú ÍÐÕà-85+16,ÕÓ6-ÚÍÐÕà-121+20,

TO ãÑÐâá×Ó×IgM- 49+8Î 26+5, a IgA- 70+11.5 30+7).ÀÛÖÕÒÓÕÕöÚÏÎÕÒÐõ
Ig ÒÖÕõÎÝÝáÑÕöâÎ ÝÎâ÷ÖÔÎÒÓâÎ ÏãáõÓÕ Ï ÕÓÝÎÙÎÐâ ÝÎâ÷ÖÔÎÒÖã,
ÛÑÐÓ×ÒÎãÎÑÖãÓÕÕößin vivo ÓÕÒÎÞÐÕÓâÎâÎ×ÑÖ÷ÝÖÑö. ÁÑÎ ÎÏÏÝÐÍÖãÓÕÎÎ
ÏÎÕÒÐõÓIgM ÕÐÏÒÎâØÝÎÑÖãÓÕÕöâÎÝÎâ÷ÖÔÎÒÓâÎ ÛÑÎÏØÒÏÒãÎÎØ×ÓõÓÕÕöß
ÒÓÜÝ.2ÛÑÐÛÓÑÓÒÖãÜöÝÖ ãöáãÝÐÕÖÖÒÏØÒÏÒãÎÐÅ·µ¹²µ¹ ³»¿ Î ÐÞÖ
âÐÒÓÝÝÖ×ÖâÛÝÐ×ÏÖãÕÓÏÎÕÒÐõIgM ÕÓ3-Ú ÍÐÕà×ØÝàÒÎãÎÑÖãÓÕÎá.ýÒÖ,ÛÖ-
ãÎÍÎâÖâØ, ÏãáõÓÕÖÏ ÕÐÜÖÝàúÎâ ×ÖÝÎÙÐÏÒãÖâIgM+-ÝÎâ÷ÖÔÎÒÖã
ÛÑÐÎâØùÐÏÒãÐÕÕöâÏÎÕÒÐõÖâIgG IgA âÎÕÍÓÝÎÕÓß.ºÖâÛÝÐ×Ï³»¿-Fe3+
ÕÓÎÜÖÝÐÐô÷÷Ð×ÒÎãÕÖÎÕÍØÔÎÑØüùÎÚ ÏÎÕÒÐõÏØÛÐÑÖ×ÏÎÍÓÕÎÖÕÓ,ÛÑÖáãÝáÝ
ÕÓÎÜÖÝàúØüÏÒÎâØÝáÔÎü ÏÎÕÒÐõÓIgM ÕÓ6-ÚÍÐÕà.Å ÛÑÎÏØÒÏÒãÎÎ³»¿ Î ÐÞÖ
×ÖâÛÝÐ×ÏÖãÕÓÜÝüÍÓÝÖÏàÒÓ×óÐØãÐÝÎÙÐÕÎÐÙÎÏÝÓ³¶º, ÏÎÕÒÐõÎÑØüùÎß IgG
IgA (ÒÓÜÝ.2).²ÓÎÜÖÝÐÐãöÑÓóÐÕÕØüÏÒÎâØÝáÔÎü ÕÓÏÎÕÒÐõIgG Î IgA ÕÓ3-Ú
ÍÐÕàÎÕ×ØÜÓÔÎÎ×ÝÐÒÖ×ÛÑÖáãÝáÝ³»¿-ÀÎ2+ × 6-âØ ÍÕü ÏãáõÎ Ï ÞÎÜÐÝàü
×ÝÐÒÖ×ô÷÷Ð×Òö³»¿-ÀÎ?+, ³»¿-ÀÖ2+ Î ³»¿ ÕÓIgG ÏÕÎóÓÝÎÏà. ÁÑÎ ÏÎÕÒÐõÐ
IgA ÜöÝÖÒâÐÙÐÕÏÝÓÜÖãöÑÓóÐÕÕöÚô÷÷Ð×Ò³»¿ ³»¿-ÀÖ?+ ÕÓ3-Ú ÍÐÕà,ÙÒÖ
×ÖÑÑÐÝÎÑØÐÒÏ ÕÐõÕÓÙÎÒÐÝàÕÖÚÎÕÍØ×ÔÎÐÚÎâÎ ÏÎÕÒÐõÓÏØÛÐÑÖ×ÏÎÍÓÕÎÖÕÓ.²Ó
6-Ú ÍÐÕà ÏãáõÎ Ï ØãÐÝÎÙÐÕÎÐâÞÎÜÐÝÎ ×ÝÐÒÖ×ã ÛÑÎÏØÒÏÒãÎÎ ³»¿-Fe3+ Î
³»¿-ÀÎ?+ ô÷÷Ð×ÒöÛÖÏÝÐÍÕÎßÏÕÎóÓÝÎÏà, a ³»¿ ³»¿-ÀÖÞ+ - ãÖõÑÓÏÒÓÝÎ.

ÀÝÐÍÖãÓÒÐÝàÕÖ,
ÝÎâ÷ÖÔÎÒÖãã
(ÒÐÑâÎÕÓÝàÕÓá

ÀÎÕÒÐõIg
Î õÓãÎÏÎÒ ÖÒ

ÒÖÕõÎÝÝáÑÕöÐ
ÛÖÛØÝáÔÎü,
ô×ÏÛÐÑÎâÐÕÒÖã
ÛÑÐÛÓÑÓÒÖã,

ÀÎÕÒÐõIgM,

ÁÑÐÛÓÑÓÒ

³»¿
³»¿-Fe
³»¿-ÀÎ2
³»¿-ÀÖÞ
ÁÑÎâÐÙÓÕÎá:

ã×ÖÕÒÑÖÝÐ /ÙÎÏÝÖ

µõØÙÐÕÎÐãöóÎãÓÐâÖÏÒÎÝÎâ÷ÖÔÎÒÖã,ÏÒÎâØÝÎÑÖãÓÕÕöß½·, ãöáãÎÝÖ
ÕÐõÕÓÙÎÒÐÝàÕØüÞÎÜÐÝà×ÝÐÒÖ× ÛÑÎÏØÒÏÒãÎÎ ³»¿-ÀÎ?+ ÕÓ3-Ú ÍÐÕà
×ØÝàÒÎãÎÑÖãÓÕÎá,a ÒÓ×óÐÞÎÜÐÝà×ÝÐÒÖ××Ó× ×ÖÕÒÑÖÝÐ,ÒÓ× ÛÑÎÏØÒÏÒãÎÎ
³»¿ Î ÐÞÖâÐÒÓÝÝÖ×ÖâÛÝÐ×ÏÖãÕÓ6-Ú ÍÐÕà ÎÕ×ØÜÓÔÎÎ. ÅÐÑÖáÒÕÖ,½·-
Ó×ÒÎãÎÑÖãÓÕÕöÐÝÎâ÷ÖÔÎÒö ÖÒÏØÒÏÒãÎÐÓÕÒÎÞÐÕÕÖÞÖÏÒÎâØÝÓÖ×ÓõöãÓüÒÏá
ÜÖÝÐÐÙØãÏÒãÎÒÐÝàÕöâÎ× ÞÎÜÐÝÎ,a ³»¿ Î ÐÞÖâÐÒÓÝÝÖ×ÖâÛÝÐ×ÏöØÏÎÝÎãÓüÒ
ôÒØÞÎÜÐÝà.ºÓ× ÛÖ×ÓõÓÝÎÑÐõØÝàÒÓÒöô×ÏÛÐÑÎâÐÕÒÖãÛÖÎõØÙÐÕÎü Å·µ¹²µ¹

³»¿ Î ÐÞÖâÐÒÓÝÝÖ×ÖâÛÝÐ×ÏÖãÕÓ ÏÎÕÒÐõ Ig ½·-ÏÒÎâØÝÎÑÖãÓÕÕöâÎ
ÝÎâ÷ÖÔÎÒÓâÎ (ÒÓÜÝ.3),ÛÑÎ ÏÖãâÐÏÒÕÖâÍÐÚÏÒãÎÎ âÎÒÖÞÐÕÓ,³»¿ ÎÝÎ ÐÞÖ
×ÖâÛÝÐ×ÏÖãÖÜÕÓÑØóÐÕÓÒÐÕÍÐÕÔÎáÖÏÝÓÜÝÐÕÎáô÷÷Ð×ÒÖã³»¿-Fe3+ Î/ÎÝÎ
³»¿-ÀÎ?+

ÀÎÕÒÐõIgM,

ÁÑÐÛÓÑÓÒ

³»¿
³»¿-Fe 3
³»¿-ÀÎ?+
³»¿-ÀÖ?+
ÁÑÎâÐÙÓÕÎá:

¿ÐõØÝàÒÓÒö
ÎõØÙÐÕÎü Á¶·,

×ÖâÛÝÐ×ÏÕöÐÛÑÖÔÐÏÏö, ãöõöãÓüùÎÐ ÍÎ÷÷ÐÑÐÕÔÎÑÖã×Ø
³¶º × 3-âØ ÍÕü, × 6-âØ ÍÕü ÛÑÎãÖÍáÒ× Îß ÞÎÜÐÝÎ

ÍÎ÷÷ÐÑÐÕÔÎÑÖã×Ó-ÕÓÛÖÛÒÖõ)
×ÝÓÏÏÖã½, G Î A ÑÐÞØÝÎÑØÐÒÏáÑÓõÕöâÏÛÐ×ÒÑÖâÝÎâ÷Ö×ÎÕÖã

ÏÒÓÍÎÎ ÍÎ÷÷ÐÑÐÕÔÎÑÖã×Î ×ÝÐÒÖ×.µÏÛÖÝàõØÐâöÐÕÓâÎ
ÝÎâ÷ÖÔÎÒö ÛÑÐÍÏÒÓãÝáüÒÏÖÜÖÚ ÍÖãÖÝàÕÖÞÐÒÐÑÖÞÐÕÕØü

ãÖõâÖóÕÖÛÖôÒÖâØãÐÝÎÙÎÕÓÏÒÎâØÝáÔÎÎ Å ÖÍÕÎß ÏÐÑÎáß
×ÖÑÑÐÝÎÑÖãÓÝÓÏ âÐâÜÑÓÕÖÒÑÖÛÕÖÚÓ×ÒÎãÕÖÏÒàüÎõØÙÐÕÕöß

ÍÑØÞÎß-ÕÐÒ.

IgG Î IgA ÕÐÏÒÎâØÝÎÑÖãÓÕÕöâÎÝÎâ÷ÖÔÎÒÓâÎ ÙÐÝÖãÐ×Ó
ÛÑÎ ÍÐÚÏÒãÎÎ ³»¿ Î ÐÞÖâÐÒÓÝÝÖ×ÖâÛÝÐ×ÏÖã.

IgA IgM
3-Ú 6-Ú 3-Ú 6-Ú 3-Ú
ÍÐÕà ÍÐÕà ÍÐÕà ÍÐÕà ÍÐÕà

18+4 5918 56+6 51+7
61+9 52+8 74+3.3 51+7
71+5 54+4 58+1 63+1
6+| 27+0.5 64+2 52+2

ÔÎ÷Ñö ã ÒÓÜÝÎÔÐÖÜÖõÕÓÙÓüÒÎÕÍÐ×Ï ÏÒÎâØÝáÔÎÎ
³¶º ã ÖÛöÒÐ)x100,Î-" ÖÒÏØÒÏÒãÎÐÏÒÎâØÝáÔÎÎ.

IgG Î IgA âÎÒÖÞÐÕ-ÏÒÎâØÝÎÑÖãÓÕÕöâÎÝÎâ÷ÖÔÎÒÓâÎ
ÍÐÚÏÒãÎÎ ³»¿ Î ÐÞÖâÐÒÓÝÝÖ×ÖâÛÝÐ×ÏÖã.

IgA IgM IgG
3-Ú 6-Ú 3-Ú 6-Ú 3-Ú
ÍÐÕà ÍÐÕà ÍÐÕà ÍÐÕà ÍÐÕà

78+2 57+1.5 47+8 50+2
30+2 71+3 33+2 39+2 30+6
30+6 65+9 .25+2 57+1 -23+7
54+5 75+7 46+1 53+3 56+3

ÔÎ÷Ñö ã ÒÓÜÝÎÔÐÖÜÖõÕÓÙÓüÒµÀ, � -- "ÖÒÏØÒÏÒãÎÐ

ôÒÎßô×ÏÛÐÑÎâÐÕÒÖãÅ ÖÏÕÖãÕÖâ×ÖÑÑÐÝÎÑØüÒÏ ÍÓÕÕöâÎ ÛÖ
ÍÐÞÑÓÕØÝáÔÎÎÒØÙÕöß×ÝÐÒÖ×Î ×ÖâÛÝÐâÐÕÒõÓãÎÏÎâÖÞÖ

ÃÓÜÝÎÔÓ2.
ã×ØÝàÒØÑÐ

IgG
6-Ú
ÍÐÕà

2610.7
55+1.5
-44+4
30+4.5

(µÀ)=(1-ÙÎÏÝÖ ³¶º

ÃÓÜÝÎÔÓ3.
ÙÐÝÖãÐ×ÓÛÑÎ

6-Ú
ÍÐÕà
1416
56+6
28+3
28+4

ÏÒÎâØÝáÔÎÎ.
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ÞÐâÖÝÎõÓ(ÕÓÎÜÖÝàúÓáÏÒÎâØÝáÔÎáÅ ÛÑÎÏØÒÏÒãÎÐ³»¿ Î/ÎÝÎ ³»¿-ÀÖ"+). ºÓ×
ÎõãÐÏÒÕÖ,âÎÒÖÞÐÕöãöõöãÓüÒÓ×ÒÎãÓÔÎüÁ×À Î ÛÖÏÝÐÍØüùØüÓ×ÒÎãÓÔÎüNF-xB, ÜÝÖ×ÎÑØÐâöÐÎÕÞÎÜÎÒÖÑÖâ ÏãÖÜÖÍÕöß ÑÓÍÎ×ÓÝÖã- N-ÓÔÐÒÎÝ
ÔÎÏÒÐÎÕÖâ(½ÐÝÎ×ÏÐÒáÕ ÍÑ., 1993).Å ÖÒãÐÒÕÓÑÓõÝÎÙÕöÐ
ÏÎÞÕÓÝöÓ×ÒÎãÎÑØüÒÏáÑÓõÝÎÙÕöÐÎõÖ÷ÐÑâÐÕÒöÁ×À,

ô×ÏÒÑÓ×ÝÐÒÖÙÕöÐ
½ÖóÕÖÛÑÐÍÛÖÝÖóÎÒà,ÙÒÖ³»¿-Fe3+ ³»¿-ÀÎ?+

(Marquezet al., 1991).

ÎõÖ÷ÐÑâÐÕÒÖãÁ×À ÖÍÕÖÞÖÒÎÛÓ,ÕÐÎÍÐÕÒÎÙÕÖÞÖ
ãöõöãÓüÒÓ×ÒÎãÓÔÎü

³»¿ Î ³»¿-ÀÖ?-× ÍÑØÞÖâØ,ÎÍÐÕÒÎÙÕÖâØâÎÒÖÞÐÕ-ÎÕÍØÔÎÑÖãÓÕÕÖâØ
âÎÒÖÞÐÕ-ÎÕÍØÔÎÑÖãÓÕÕÖâØ,a

Á×À. ºÓ× Î ãô×ÏÛÐÑÎâÐÕÒÓßÛÖÎõØÙÐÕÎüÏÛÖÕÒÓÕÕÖÞÖÏÎÕÒÐõÓ
ÎõÖÒÎÛØ

½·-ÏÒÎâØÝÎÑÖãÓÕÕÖâÓÕÒÎÒÐÝÖÖÜÑÓõÖãÓÕÎÎÏÎÕÒÐõIg, ÍÖÏÒÎÞÓãúÎÚ
Ig, ÛÑÎ

ÎÕÒÐÕÏÎãÕÖÏÒÎ× 3-âØÍÕü ×ØÝàÒÎãÎÑÖãÓÕÎá×ÝÐÒÖ×,6-âØ»²ø
ÕÓÎÜÖÝàúÐÚ
ÏÕÎóÓÝÏáÏãáõÎ Ï ÞÎÜÐÝàü×ÝÐÒÖ×.

3.µÕÍØ×ÔÎá ÓÕÒÎÞÐÕÏÛÐÔÎ÷ÎÙÐÏ×ÖÞÖÞØâÖÑÓÝàÕÖÞÖÎââØÕÕÖÞÖÖÒãÐÒÓÝÎâ÷ÖÔÎÒÖã
ÙÐÝÖãÐ×ÓÅ ×ØÝàÒØÑÐÛÑÎ ÍÐÚÏÒãÎÎ ³»¿ Î ÐÞÖ×ÖâÛÝÐ×ÏÖãÏ Fe3+,Cuz+ Î Coz+

¿ÐõØÝàÒÓÒöô×ÏÛÐÑÎâÐÕÒÖã
× S.aureusÛÖ×ÓõÓÝÎ,ÙÒÖ
S.aureus-ÏÛÐÔÎ÷ÎÙÕöß
ÕÓ3-Ú ÍÐÕà-60+12,ÕÓ
ØãÐÝÎÙÐÕÎÐÙÎÏÝÓ ³¶º.
ÖÜÕÓÑØóÎãÓÝÖÏàØóÐ ÕÓ
ÎââØÕÕÖÞÖÖÒãÐÒÓ×
×ÖÝÎÙÐÏÒãÖ³¶º ×
ÈÎÏÝÖ ³¶º, ÏÎÕÒÐõÎÑØüùÎß
ÛÑÎÏØÒÏÒãÎÎ ³»¿
×ØÝàÒÎãÎÑÖãÓÕÎáÝÎâ÷ÖÔÎÒÖã

ÛÖÎÕÍØ×ÔÎÎ ÞØâÖÑÓÝàÕÖÞÖÎââØÕÕÖÞÖÖÒãÐÒÓ
ÒÖÕõÎÝÝáÑÕöÐÝÎâ÷ÖÔÎÒö ÏÛÖÏÖÜÕö× ÖÜÑÓõÖãÓÕÎü

ÓÕÒÎÒÐÝÖÛÎÏÓÕÕößØÏÝÖãÎáß(ÙÎÏÝÖ ³¶º Å ×ÖÕÒÑÖÝÐ6-Ú ÍÐÕà-85+19).³»¿ Î ÐÞÖ×ÖâÛÝÐ×ÏöãöõöãÓÝÎ
ÀÒÎâØÝÎÑØüùÐÐÍÐÚÏÒãÎÐ³»¿ ÐÞÖ×ÖâÛÝÐ×ÏÖã3-Ú ÍÐÕà×ØÝàÒÎãÎÑÖãÓÕÎá(ÒÓÜÝ.4).ÁÑÎ ÎÕÍØ×ÔÎÎK.pneumoniaeÅ ×ÖÕÒÑÖÝÐÖÜÕÓÑØóÎãÓÝÖÏàÕÐõÕÓÙÎÒÐÝàÕÖÐK.pneumoniae(76+18 ÕÓ3-Ú ÍÐÕà Î 97+13-ÕÓ6-Ú ÍÐÕà).

ÓÕÒÎÒÐÝÓ× K.pneumoniae, ØãÐÝÎÙÎãÓÝÖÏàÐÞÖ×ÖâÛÝÐ×ÏÖã×Ó× ÕÓ3-Ú, ÒÓ×Î ÕÓ6-Ú ÍÕÎ(ÒÓÜÝ.4).

³ÕÒÎÞÐÕÏÛÐÔÎ÷ÎÙÐÏ×ÎÚÞØâÖÑÓÝàÕöÚÎââØÕÕöÚÖÒãÐÒÝÎâ÷ÖÔÎÒÖã
ÃÓÜÝÎÔÓ4.

ÍÐÚÏÒãÎÎ ³»¿ Î ÐÞÖâÐÒÓÝÝÖ×ÖâÛÝÐ×ÏÖã.
ÙÐÝÖãÐ×ÓÛÑÎ

S.flexneri Y.enterocolitica
3-Ú ÍÐÕà 6-Ú ÍÐÕà 3-Ú ÍÐÕà 6-Ú ÍÐÕà

50+2 4116 40+1 16+2
72+2 61+6 51/0.5 45+6
66+0.5 54+5 17.5+1 49+1.5
58+1 47+6 48+1 12+1

K.pneumoniae S.aureus
3-Ú ÍÐÕà 6-Ú ÍÐÕà 3-Ú ÍÐÕà 6-Ú ÍÐÕà

30+0.3 58+0.2 37+1 76+3
45+0.1 85+0.5 4410.2 65+1
16+2 52+0.5 45+1 63+6
4911 67+0.3 48+1 65+1

ÒÓÜÝÎÔÐÖÜÖõÕÓÙÓüÒµÀ.

ÁÑÐÛÓÑÓÒ

³»¿
³»¿-Fe3+
³»¿-ÀÎ?+
³»¿-ÀÖ2+

ÁÑÐÛÓÑÓÒ

³»¿
³»¿-Fe3+
³»¿-ÀÎ?+

³»¿-ÀÖ?+
ÁÑÎâÐÙÓÕÎÐ:ÔÎ÷Ñö ã

¿ÐõØÝàÒÓÒöô×ÏÛÐÑÎâÐÕÒÖãÛÖ ÎÏÏÝÐÍÖãÓÕÎü Å·µ¹²µ¹ ³»¿ ÐÞÖ×ÖâÛÝÐ×ÏÖãÕÓÎÕÍØ×ÔÎü ÞØâÖÑÓÝàÕÖÞÖÎââØÕÕÖÞÖÖÒãÐÒÓ× Y.enterocolitica
ãöáãÎÝÎ ÏÒÎâØÝÎÑØüùÎÚ ô÷÷Ð×Ò³»¿ Î ÐÞÖâÐÒÓÝÝÖ×ÖâÛÝÐ×ÏÖã(ÒÓÜÝ.4).Å×ÖÕÒÑÖÝÐÖÜÕÓÑØóÎãÓÝÖÏàÕÐÜÖÝàúÖÐÙÎÏÝÖ ³¶º, ÏÎÕÒÐõÎÑØüùÎß ÓÕÒÎÒÐÝÓ×Y.enterocolitica - 26+4ÕÓ3-Ú ÍÐÕà 84+10-ÕÓ6-Ú.µÏÏÝÐÍÖãÓÕÎÐÞØâÖÑÓÝàÕÖÞÖÎââØÕÕÖÞÖÖÒãÐÒÓÝÎâ÷ÖÔÎÒÖã× S.flexneriÒÓ×óÐãöáãÎÝÖÖÜÑÓõÖãÓÕÎÐ³¶º,ÏÎÕÒÐõÎÑØüùÎß ÓÕÒÎÒÐÝÓ× S.flexneri Å ÖÛÎÏÓÕÕößØÏÝÖãÎáß.Å ×ÖÕÒÑÖÝÐ
6-Ú
×ÖÝÎÙÐÏÒãÖ³¶º × S.flexneriÜöÝÖÕÐõÕÓÙÎÒÐÝàÕÖÕÓ3-Ú ÍÐÕà ãÖõÑÓÏÒÓÝÖÕÓÍÐÕà(AOK=35+2 Î 73+2 ÏÖÖÒãÐÒÏÒãÐÕÕÖ).Å ÛÑÎÏØÒÏÒãÎÎ ³»¿ Î ÐÞÖâÐÒÓÝÝÖ×ÖâÛÝÐ×ÏÖãÙÎÏÝÖ ³¶º × ÍÓÕÕÖâØÓÕÒÎÞÐÕØ ÒÓ×óÐØãÐÝÎÙÎãÓÝÖÏà.ÁÑÎ ÎõØÙÐÕÎÎÓÕÒÎÞÐÕÏÛÐÔÎ÷ÎÙÐÏ×ÖÞÖÞØâÖÑÓÝàÕÖÞÖÖÒãÐÒÓÝÎâ÷ÖÔÎÒÖã
ÕÓÜÝüÍÓÝÏá
Å ÛÑÎÏØÒÏÒãÎÎ ÎÏÏÝÐÍØÐâöß ÛÑÐÛÓÑÓÒÖãÕÓÎâÐÕÐÐãöÑÓóÐÕÕöÚÖÒãÐÒÛÑÎ ÎÏÛÖÝàõÖãÓÕÎÎ ã ×ÓÙÐÏÒãÐÓÕÒÎÞÐÕÓY.enterocolitica (ÛÖ-ãÎÍÎâÖâØ, ÛÐÑãÎÙÕöÚÎââØÕÕöÚ ÖÒãÐÒ).ÁÑÎ ÎÏÛÖÝàõÖãÓÕÎÎ
ÓÕÒÎÞÐÕÓS.flexneri Y.enterocolitica ÎÕÒÐÕÏÎãÕÖÏÒàÓÕÒÎÒÐÝÖÖÜÑÓõÖãÓÕÎá

×ÓÙÐÏÒãÐ
ÏÕÎóÓÝÓÏà× 6-âØÍÕü, ÛÑÎ ôÒÖâÕÓÎÜÖÝàúÐÐÙÎÏÝÖ ³¶º ÖÜÕÓÑØóÎãÓÝÖÏàÛÑÎÏØÒÏÒãÎÎ ³»¿-ÀÎ? Î/ÎÝÎ ³»¿-Fe3+. ÁÑÎ ÎÏÛÖÝàõÖãÓÕÎÎ Å ×ÓÙÐÏÒãÐÓÕÒÎÞÐÕÓS.aureus K.pneumoniae ãöÑÓóÐÕÕÖÏÒàÞØâÖÑÓÝàÕÖÞÖÖÒãÐÒÓ,ÕÓÛÑÖÒÎã,ãÖõÑÓÏÒÓÝÓ× 6-âØ ÍÕü. ²ÐÖÜßÖÍÎâÖ

ÎââØÕÕÖÞÖ
ÑÓõÝÎÙÕöÐ ×ÖâÛÖÕÐÕÒö S.aureus Î K.pneumoniae

ÖÒâÐÒÎÒà,
ÖÜÝÓÍÓüÒ

ÙÒÖ
ÎââØÕÖâÖÍØÝÎÑØüùÐÚÓ×ÒÎãÕÖÏÒàü.Å ÏÝØÙÓÐÛÐÑãÎÙÕÖÞÖÎââØÕÕÖÞÖaÒÓ×óÐÛÑÎ ÎÏÛÖÝàõÖãÓÕÎÎÓÕÒÎÞÐÕÖã,ÕÐÖÜÝÓÍÓüùÎßÎââØÕÖâÖÍØÝÎÑØüùÐÚ

ÖÒãÐÒÓ,
Ó×ÒÎãÕÖÏÒàü,ÛÑÖÏÝÐóÎãÓÝÓÏàÏãáõàâÐóÍØ ãÝÎáÕÎÐâ ÎÏÏÝÐÍØÐâößÕÓ ÓÕÒÎÒÐÝÖÖÜÑÓõÖãÓÕÎÐÏÎÕÒÐõ ÏØÛÐÑÖ×ÏÎÍ ÓÕÎÖÕÓ(ãöÑÓóÐÕÕÖÏÒà

ÛÑÐÛÓÑÓÒÖã
ô÷÷Ð×ÒÖã³»¿-Fe3+ ³»¿-ÀÎ?+). Å ÏÝØÙÓÐóÐ ãÒÖÑÎÙÕÖÞÖÎââØÕÕÖÞÖÖÒãÐÒÓÎÏÛÖÝàõÖãÓÕÎÐâ ÓÕÒÎÞÐÕÖã,×ÖâÛÖÕÐÕÒö ×ÖÒÖÑöß ÏÛÖÏÖÜÕö

Ï
ÕÐÏÛÐÔÎ÷ÎÙÐÏ×ÖÚÏÒÎâØÝáÔÎÎ, ÖÜÕÓÑØóÐÕÖãöÑÓóÐÕÕÖÐãÝÎáÕÎÐ ×Ó×³»¿-

×
Co2+ ³»¿, ÒÓ× ³»¿-Fe3+

³ÕÓÝÎõ ÛÑÖãÐÍÐÕÕößô×ÏÛÐÑÎâÐÕÒÖãÛÖ×ÓõÓÝ,ÙÒÖÛÖÓ×ÒÎãÕÖÏÒÎ³»¿ Ö×ÓõÓÝÏáÜÝÎõÖ×³»¿-ÀÖ?+, a ³»¿-Fe*-A»P-Cu?:
ÏÎÝÐ ÏãÖÐÚ

27ÞÑØÛÛÓßô×ÏÛÐÑÎâÐÕÒÖã
19

ÛÓÑö ³»¿/³»¿-ÀÖÞ+ Î ³»¿-Fe*/A»P-Cu?+

Ö×ÎÏÝÎÒÐÝàÕÖ-ãÖÏÏÒÓÕÖãÎÒÐ
ãÏÒÑÐÙÓÝÎÏàÛÖ ÑÓõ. ýÒÖ, ÛÖ-ãÎÍÎâÖâØ, ÖÜØÏÝÖãÝÐÕÖÏßÖÍÏÒãÖâ
ÝÎÜÖÏÎÕÒÐõÓÏØÛÐÑÖ×ÏÎÍÓÕÎÖÕÓ(³»¿-Fe?//³¿¿-ÀÎ"+

ÏãÖÚÏÒãôÒÎß×ÖâÛÝÐ×ÏÖãÎ ÎÕÍØ×ÔÎÐÚ ÎâÎ
Co*+). , ÝÎÜÖÛÖÝ(³»¿/³»¿-

ÃÓ×Îâ ÖÜÑÓõÖâ,³»¿ Î ÐÞÖ×ÖâÛÝÐ×Ïö
ãöÑÓóÐÕÕØüâÐâÜÑÓÕÖÒÑÖÛÕØüÓ×ÒÎãÕÖÏÒà,

Ï Fe3+,Cu?+ Co2+ ÛÑÖáãÝáá
ÕÐÏÛÐÔÎ÷ÎÙÐÏ×Øü Ó×ÒÎãÓÔÎü ÎââØÕÖ×ÖâÛÐÒÐÕÒÕöß

ÎÕÍØÔÎÑØüÒ ÍÖÛÖÝÕÎÒÐÝàÕØü
ÏÎÕÒÐõ Ig ÝÎâ÷ÖÔÎÒÓâÎ ÙÐÝÖãÐ×Ó

×ÝÐÒÖ×,ÏÒÎâØÝÎÑØá
ÎââØÕÖâÖÍØÝÎÑØüùÐÞÖãÝÎáÕÎá ³»¿ ÐÞÖ

×ØÝàÒØÑÐ.ÅöÑÓóÐÕÕÖÏÒà
õÓãÎÏÎâÖÏÒÎ ÖÒ ÕÓÝÎÙÎá ÍÖÛÖÝÕÎÒÐÝàÕÖÞÖ

âÐÒÓÝÝÖ×ÖâÛÝÐ×ÏÖããÓÑàÎÑØÐÒ
ÕÐÏÛÐÔÎ÷ÎÙÐÏ×ÖÞÖ(âÎÒÖÞÐÕÕÖÞÖ)ÏÒÎâØÝÓ,ÐÞÖ

ÓÕÒÎÞÐÕÛÐÔÎ÷ÎÙÐÏ×ÖÞÖÎÝÎ
ãÖõÍÐÚÏÒãÎá. ÛÑÎÑÖÍö Î ÛÑÖÍÖÝóÎÒÐÝàÕÖÏÒÎ

ÅÉÅ¶»É
1. ³»¿ ÐÞÖ×ÖâÛÝÐ×ÏöÏ Fe3+,Cu?+Î Co?+ÛÑÖáãÝáüÒãöÑÓóÐÕÕØüâÐâÜÑÓÕÖÒÑÖÛÕØüÓ×ÒÎãÕÖÏÒà,âÖÍØÝÎÑØáãÕØÒÑÎ×ÝÐÒÖÙÕöÐÖ×ÎÏÝÎÒÐÝàÕÖ-ãÖÏÏÒÓÕÖãÎÒÐÝàÕöÐÛÑÖÔÐÏÏö.2. ÃÖÕõÎÝÝáÑÕöÐÝÎâ÷ÖÔÎÒö ÙÐÝÖãÐ×Ó,ÎÕ×ØÜÎÑÖãÓÕÕöÐÛÑÎÏØÒÏÒãÎÎ
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âÎÒÖÞÐÕÓÝÓ×ÖÕÖÏÓ,aÒÓ×óÐ³»¿ Î ÐÞÖ×ÖâÛÝÐ×ÏÖãÏ Fe3+,Cuz+Î Coz+,
ÏÛÖÏÖÜÕöÎÕÞÎÜÎÑÖãÓÒàÑÖÏÒÜÓ×ÒÐÑÎÚS.aureus Y.enterocolitica.

3. ³»¿ Î ÐÞÖ×ÖâÛÝÐ×ÏöÏ Fea+,Cu?+ Coz+ ÕÐÔÎÒÖÒÖ×ÏÎÙÐÏ×Îß
×ÖÕÔÐÕÒÑÓÔÎáßÏÒÎâØÝÎÑØüÒÏÎÕÒÐõIg ×ÝÓÏÏÖã½, G A ÒÖÕõÎÝÝáÑÕöâÎ
ÝÎâ÷ÖÔÎÒÓâÎ ÙÐÝÖãÐ×Ó×Ó×ÛÑÎ ÕÓÝÎÙÎÎ, ÒÓ× ÖÒÏØÒÏÒãÎÎâÎÒÖÞÐÕÕÖÞÖ
ÏÒÎâØÝÓ.

4. ³»¿ Î ÐÞÖ×ÖâÛÝÐ×ÏöÏ Fe3+, Cu?+Î Co2+ ÕÐÔÎÒÖÒÖ×ÏÎÙÐÏ×Îß
×ÖÕÔÐÕÒÑÓÔÎáßÏÒÎâØÝÎÑØüÒ ÓÕÒÎÞÐÕÏÛÐÔÎ÷ÎÙÐÏ×ÎÚ ÞØâÖÑÓÝàÕöÚ
ÎââØÕÕöÚÖÒãÐÒÒÖÕõÎÝÝáÑÕößÝÎâ÷ÖÔÎÒÖãÙÐÝÖãÐ×ÓÅ ×ØÝàÒØÑÐ.

5. ÅöÑÓóÐÕÕÖÏÒàÎââØÕÖâÖÍØÝÎÑØüùÐÞÖãÝÎáÕÎá ³»¿ Î ÐÞÖ×ÖâÛÝÐ×ÏÖã
Ï Fe3+,Cu?+ Co2+ ÕÓÏÎÕÒÐõIg ãÓÑàÎÑØÐÒÅ õÓãÎÏÎâÖÏÒÎ ÖÒÕÓÝÎÙÎá
ÍÖÛÖÝÕÎÒÐÝàÕÖÞÖÓÕÒÎÞÐÕÏÛÐÔÎ÷ÎÙÐÏ×ÖÞÖÎÝÎ ÕÐÏÛÐÔÎ÷ÎÙÐÏ×ÖÞÖ
(âÎÒÖÞÐÕÕÖÞÖ)ÏÒÎâØÝÓ,ÐÞÖÛÑÎÑÖÍö ÛÑÖÍÖÝóÎÒÐÝàÕÖÏÒÎãÖõÍÐÚÏÒãÎá.

6. ºÖâÛÝÐ×ÏÖÖÜÑÓõÖãÓÕÎÐ³»¿ Ï âÐÒÓÝÝÓâÎÛÐÑÐâÐÕÕÖÚãÓÝÐÕÒÕÖÏÒÎ
ÏÖÛÑÖãÖóÍÓÐÒÏáÎõâÐÕÐÕÎÐâÏÛÖÏÖÜÕÖÏÒÎ³»¿ ÏÒÎâØÝÎÑÖãÓÒàÏÎÕÒÐõIg,
ÙÒÖÏãÎÍÐÒÐÝàÏÒãØÐÒÖÑÖÝÎ Ö×ÎÏÝÎÒÐÝàÕÖ-ãÖÏÏÒÓÕÖãÎÒÐÏÖÏÒÖáÕÎá
âÖÝÐ×ØÝö³»¿ ÛÑÎ ÐÐÅ·µ¹²µµ ÕÓÎââØÕÖ×ÖâÛÐÒÐÕÒÕöÐ×ÝÐÒ×Î.

7. ÁÑÎ ÓÍÓÛÒÓÔÎÎÒÖÕõÎÝÝáÑÕößÝÎâ÷ÖÔÎÒÖã ÙÐÝÖãÐ×ÓÅ ×ØÝàÒØÑÐ×
ÍÐÚÏÒãÎü ÕÐÜÖÝàúÎßÍÖõ×ÏÐÕÖÜÎÖÒÎ×Öã(³»¿ ÐÞÖ×ÖâÛÝÐ×ÏÖãÏ Fe3+,

Cu2+ Î Co2+) ÍÖÛÖÝÕÎÒÐÝàÕÓáÕÐÏÛÐÔÎ÷ÎÙÐÏ×Óá ÏÒÎâØÝáÔÎá
ÎââØÕÖ×ÖâÛÐÒÐÕÒÕöß×ÝÐÒÖ×ÛÑÎãÖÍÎÒ × ØÏÎÝÐÕÎü ÞØâÖÑÓÝàÕÖÞÖ
ÎââØÕÕÖÞÖÖÒãÐÒÓ,ÙÒÖÛÑÖáãÝáÐÒÏáØãÐÝÎÙÐÕÎÐâ×ÖÝÎÙÐÏÒãÓ³¶º.
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®«¤ž¡œïœ®£¥é«ê, ¢œ•£¯£¬ ©îœî¥«•œé«¢•£¥žŸ¡¨£¯œ£, ¤£•éžŸ ê«•œë«•œª

£•¨£¥ ¡«¨ªž¯œ¦¥«•œ ¤œ«¡žê«• � å œé£ï£¨œ £ª¦œ±žŸ§¨£¥ òžòž°žŸ§¨žŸ¥ š £ï£¦

í£éœª£¡¥«•œ  œ¥§«ï ¤£•éžŸ ¡œ¤ëž¯œ¦¥«•žŸ¤:

–žŸ¨¯ ä ¦•±£¬, ž• ¤£•éžŸ ¡œ¤ëž¯œ¦¥«•ì, œ¥éžŸª¯±£¬ ¡œ¥«¡ž±¡£ªž¥ž 

¤œ§ž¢«¥œ,œ¥�ê«  ¥£š ••‡ š ¥•£ Fe3+,Cuz+š Coz+¤œ£¯žŸ§¨žŸ¥¥«•œ£íª£¨žŸ§¨£¥

ê£¨¤£¥¥«•žŸ¤, ì¥éžŸ¥£ª «¥ ­¥ç«¡žŸ S.aureusš Y.enterocolitica¤£¥•ä¥«•œ £­ì:

€£¨¦¥£©«•±£¬ ä, ž• ••‡ š ¥•£ Fe 3+, Cu?+š Coz+ ¤œ£¯žŸ§¨žŸ¥¥«•ì ž� ¦žå œª
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°¦žŸ§¨žŸ¥¥«•ž± °§£¥žŸ¤ «¥ M, G š A é£ «•œ œ¤žŸ¥ž¢¡ž©žŸ¡œ¥¥«•œ œ¥§«ïì

¤£•éžŸ ¡œ¤ëž¯œ¦¥«•œ ªžè¤œ¯ ¤œ§ž¢«¥°§£¥œ �œœ¥�ê«  £íª£¨žŸ§¨£¥, £¨¥ê«  ä¡

©£¯£ª£¨žŸ§¨£¥ ê£¨¤£¥¥«•žŸ¤: ’£¯£®£¨¦±£¬ ä, ž• ¥ç±£¬ ¥¨žŸ§«•ì ì¥éžŸ¥£ª «¥

°§£¥«¡ ¤£•éžŸ ¡œ¤ëž¯œ¦¥«•œ £¥¦œ¢«¥ ê«¯œëœª ®žŸ¤ž•£¡ œ¤žŸ¥ê£¦£ °£¥ì
S.aureus,K.pneumoniae,Y.enterocolitica š S.flexneri®£¥é«ê: –žŸ¨¯ ä¦•±£¬, ž•
••‡ š ¥•£ ¤«¦£è£¨œ¥ ¤œ£¯žŸ§¨žŸ¥¥«•œœ¤žŸ¥ž¤žéžŸ¡¨£¯¥žè £ïé«¯žŸ§¨žŸ¥ì

œ¤žŸ¥ž¢¡ž©žŸ¡œ¥¥«•œ œ¥§«ïœ ±•£ òžòž°±žŸ¤ äð ª£°±£¬ ¡•£¯žŸ¯œ �

£¥¦œ¢«¥ ê«¯œëœª ª£¤ ž�  ê«¯œëœª ¤œ§ž¢«¥°§£¥œ �œ£íª£¨žŸ§¨žŸ¥œ¯, ¥•£

©¥žŸ¨§œ¯ š £ïé«¯žŸ§¨£¥ ¦šžèžŸ§¨žŸ¥œ¯: ••‡ ¤œ£¯žŸ¤ì òžòž°£ª£¥

±£¡«¥¦£ª£¥žŸ§¨£¤© ¤«¦£è¥«•œ ®«¦ žŸè«ª¯±žŸ¤ ä £é•œ£¤œ¯œ¥œªžè¤œ¯

œ¤žŸ¥ž¢¡ž©žŸ¡œ¥¥«•œ œ¥§«ïì °§£¥«¡žŸ žŸ¥£ªžŸ§¨£¥ òžòž°¤£¤©, œ¥� ì ±ª£¨žŸ¤ ä

••‡ � å œé£±«•£ª£¥¢¥žè ®£¦ªžŸ§¨£¥ é«•œ¤£ œ¥:

‘£•éžŸ ¡œ¤ëž¯œ¦¥«•œ ®žŸ¤ž•£¡ œ¤žŸ¥ ê£¦£ °£¥ì, � š£±ž•±«¡ž±

œ¤žŸ¥žªž¤ê«¦«¥¦ ©îœî¥«•œ ¯œ¦ž¦žå œª ¥¨žŸ§«•œ®£¥é«ê £é£ê¦£¯œ£¨œ

ï£•¢£¯¤£¥ ê£¨¤£¥¥«•žŸ¤, ©¥žŸ§£¢•±žŸ¤ä £±«¡œ¤«¬ £•¦£®£¨¦±£¬žŸ§¨£¤©

¡•£¯žŸ¯œ �  ž�  ê«¯œëœª °§£¥¤£¥ ê£¦­£íž±:
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„ê£¢•±£¬ ä€€ ’Š€-œ ê£¦±«•ž±

€£¥ � ¥±£¬ ä ¦ê£¢•žŸ§¨£¥ 10.06.99§: ˆ£¦±«• 89:„ê£å£¥£ª60:

„ê£¢•±£¬ ä <<•£±œ§>> ªžžê«•£¦œ±œ ¦ê£•£¥žŸ¤:
‰•«Ÿ£¥,„«•¨£¥ 72:
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