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±
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100 –  
 

J

J

63℃, 30

72℃, 15

MALDI-TOF MS
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± HPAI–

 
±

J
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ɫɩcĲ§àěĨı©ȗ Ǎǚǖǅ ÉŬȕǺǿȨĚI�N

«ǷȤçáȕǺǿȨ ǚǘǙȗ�¨Ȓ ǍǚǖǅÉŬȑȗ�è

ŋUǿŹŉ�ſÅȗ�¨ȒŹŉ�ȗ|Éƺ

ƺ —BSL4
R

—BSL4 –

—

— –

— — BSL-4
— — R

R SOP–

ǝǓǘ Ǽ3ŚȃȐǷȨ ǍǤǞǫǞǢǡǬǯƺ ǗǞǨǭǞǦƺ ǄǪǠƺ

ǐǠǤǬǤǩǨ ȤcĲ§àěĨı©ȗ Ǎǚǖǅ ÉŬy(¿�³

ƝĴȗ,�ȬĻáȃǱđŚ ǚǘǙȕ=ǹȐ�èŋUǿȕ

ȂȦȕ šȒȂȩȨ ǚǘǙ Ȭ�¨ȃȊǲƺ

ƺ ȟȊǱǍǚǖǅ ÉŬ�ĕŋĕȗŹŉ�ſÅȬ�¨ȃȐŹ

ŉ�Ȭ|ÉȃǱǍǚǖǅ ÉŬ,ȑ�èȬ|ÉȅȨŋǼ�

�ȐǺǾȜǽQįªŃǽȗĪŲǱċ{�įĚI�ċÖ

ȗŪƞÈùȗĪŲǱċ{�įĚI�ȬĕǷȊ�èȗ

|ƃĴȕȎǷȐǱ�èŋƣȑĪŲǱŻŸȃȊǲƺ

ɬɩǍǚǖǅ ÉŬȕǺǿȨɏȰȴɂɥɑɈȯĶĒ}èA

ǚǘǙ țȗŪƞì�ȗƊ=ƺ

ƺ ǍǚǖǅÉŬȗɏȰȴɂɥɑɈȯĶĒɤƒ]ȕƗĕȃȐǷ

Ȩ ǚǘǙ ȬQįèAȗŪƞǼ�ĶȂȩȨì�țȒÀŧȅ

ȨȊȢǱđŚ ǚǘǙ ȗ,ȑŪƞȬ šȒȅȨèAȬ®0

ȃȊǲȟȊǱŪƞȒȃȐ�ĶȅȨƨȕ šȔ ǚǘǙ ȗì�Ǳ

�ĶĶĒÈùȬVȢȊƒĕÈùȕȎǷȐȣçŨȃȊǲƺ

ɭƿƺ Ơ�qxȗ Ǎǚǖǅ ÉŬ�Ŭ�ȗy(ĶĒƒ]ȗç

ŨȒy(ĶĒţ8ǱÁŌũņȗŢĢȃƺ

ƺ BSL-4
SOP J

ɦȮɚɞȵǱɋȰɇǱȵɌɄǱGȮɑɞȵǱ�cǱ

Ʈcɧȗƹ�y(|ƸÉŬɦǍǚǖǄǺȥȚǍǚǖǅÉŬɧǻ

Ȧy(ĶĒƒ]ȕƤȅȨ¤iȬMƩǱÃĒȃȊǲðǷ

ȑǱ§àěùĴȗù�Ȥţ8ȕ8ȧǱƠ�qx Ǎǚǖǅ

ÉŬȑƒĕȅȨy(ĶĒȕƤȅȨĶĒ�7Ǳţ8ɤ³

{ɤǚǘǙǱİ$9ǻȦÚäİ$ȕŒȨȟȑȗÁŌũņȗ

,�ɤɁȺɀɜɥɟȗIåȬ�¨ȃȊǲȟȊǱȀȩȦȗç

Ũ,�ȕȎǷȐǱefȤƤ�îƤUǿȕųÌȅȨȊȢ

ȗſÅȬ�¨ȃȊǲȟȊǱƠ�qxǍǚǖǅÉŬȗy(Ķ

ĒçŨȑ�ȦȩȊŁßȬhȕǱǍǚǖǃƽƺ Ǆ ɠɔɟȗĨı

ȕƤƐȃȊƠ�qxĔĊă~Ĵƥñy(ĶĒţ8ɦ§

àěĝĔ	ƥţĮɧȗ,�ŢĢȃȬŚȍȊǲȟȊǱçŨ

,�ȬhȕǱǍǚǖǃƽƺ Ǆ |Ƹ}ȗ6ĕŋǺȥȚĚI��

ĕŋȕ�ȅȨÁŌũņ|É,�ȬŢĢȃǱ{ÙĞȔÁ

ŌũņȕLÎȃȊǲƺ

ƺ

ɭɧƺ eÈŜĔĨı©ĴȕǺǿȨȽɥɔȰɝɣɁîŎ�

CȗȊȢĚI�N«ǷÉŬĶĒ
ƱȕƤȅȨ ǚǘǙ �

¨ȶȰɋɝȰɣȗ�¨ƺ

ƺ ĚI�N«ǷÉŬȗĶĒ
ƱȕȎǷȐíā�èª
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ƲÓɦǚǘǙɧ�¨ȶȰɋɝȰɣȬ�¨ȅȨȊȢǱeÈŜĔ

Ĩı©ĴȗĚI�N«ǷÉŬǱǺȥȚĶĒ�7ȗđ

čȬŵáȃǱ6ĕŋǺȥȚĶĒŋôȕƤȫȨƱġȬú

Ƿ0ȃǱȈȩȉȩȗƱġȕȎǷȐŪƆåȬ¸īȃȊǲȟ

ȊǱ@ĊĕǍǚǖǄÉŬȑȗ|ƸĶĒĴȕſȅȨ ǚǘǙ�

¨ȗȊȢȗȶȰɋɝȰɣȬ�¨ȃȊǲƺ

ƺ

ɮɧƺ �įKȚ_įĚI�©²ŋįKȚN«ŋȕ�ȅ

ȨÁŌũņÁÛȗ�¨ƺ

ƺ -

955 J

J

J�űÁŌɓɡȹɝəåȬ

�¨ȃǱF<îƤȤqxĴȑÁŌɓɡȹɝəȬĕǷȊ

Ĩ ȬŚǷǱĒť�ŰƸȬ|ÉȃȊŁßǱĒť�ȗ�

ǷƘ1ǼǶȨȀȒǼ1ǻȍȊȀȒǻȦǱÁŌɓɡȹɝəȬ

ŢĢȃȐÔľĉȬ�¨ȃȊǲƺ

ƺ

ɯɧŰƸ©KȚâòîƤȗŎ<ȕƤȅȨ�Ŕš÷
Ʊ

ƻǔǚǘǀǔǐǎƺǂǈǁǃǆƼȗçŨƺ

ǔǚǘǂǈǁǃǆ )ĞŲ{ŰƸçáîƤȒȃȐȗƗR£ȗ

ĪŲȗȊȢǱHĔ>$ģǱǙǗǏǌ ȕȥȨoƘŵáȬO

ǿǱƗR£ĪŲȗŲ{ÓȬOƳȃȊǲȟȊǱǔǚǘǂǈǁǃǆȬ

ȅȑȕŲŮȂȩȐǷȨcĲDŘYƶYŜĔĨı©ȒǱ

ǔǚǘǂǈǁǃǆ ŲŮȗÈĵȕȎǷȐȗŨŻȬŚǷǱ

ǔǚǘǂǈǁǃǆ N�ȗȊȢȕƛšȔąȕȎǷȐçŨȬŚȍ

ȊǲȟȊǱǔǚǘǂǈǁǃǆ ȗŲŮîƤȑǶȨËÚƗR£Ų{

F�Ȭū[ȃǱ§àĨǼŲ{ėŷȬŚǸjRȗš÷


ƱĴȕȎǷȐųÌȬOǿǱN�PŎ£ȕȎǷȐçŨȃ

Ȋǲƺ

ƺ

ɰɩĨıŁßƺ

ɫɧĚI�ȗ�ûCȕƤȅȨĨıƺ

Ɯ&Ěŗȗ�ûCȬçŨȃȊŁßǱ .)
( J (% –

J% ) CP
J % μ ±

γ % J %
(% ±

J

J % J)
J P

ŸÄĝ

ŝ ȃ Ȋ ɦ ǌǰǞǥǤƺ Ǘƽ � Ǳ ǐǢǢǡǟǬǤǮǡƺ ǧǡǬǣǩǠǫƺ ǢǩǪƺ Ǭǣǡƺ

ǤǨǞǟǬǤǮǞǬǤǩǨƺ ǩǢƺ ǑǪǞǨǟǤǫǡǦǦǞƺ ǬǭǦǞǪǡǨǫǤǫƿƺ Ǚǖǩǚƺ ǘǨǡƽƺ

ǂǅƻǂǂƼǋƺǡǁǃǃǆǂǈǈƽƺǃǁǂǊɧǲƺ

Ąęŗȗŕōȗ�ûCȬçŨȃȊŁßǱ

99.9 – 5 10
1J10 1000 1

(P <0.001)J J

J15
2

 
ɒɟɂɝ�ŗȘǱ63 J30 J

72 J20 J10-7

MALDI-TOF MS

±

75%± JB. abortusJB. suis

RIPA buffer 1% NP-40, 0.15% Sodium 

deoxycholate, 0.1% SDS – 4 J 20

JB. abortusJB. suis 102

ƺ

J

J20  > 3.3 x 
10-4

20kGy
JMNA

6.3 x 106 FFU/100µL–
1.3 x 106 FFU/100µL/mg–

PIIC-480C 60
J

20kGy J80 kGy 
>1.6 x 10-6–

J

J20
 + 80 kGy B
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 > 5.3 10-11 J

1.3 x 106 /mg
7.0 x 10 -5 /mg 

 
ǚǑǛǚ ȱȰɟɁȘǱ P

56 J30 10-2

J60 J60
J

306nm
– 56 J

30 ELISA J

SOP
 

ȰɣɑɟȳɣȾȱȰɟɁȗA

BPL– J108.2

TCID50
0.01% μ 48

ƺ

ƺ

ɬɧĚI�ȗƗ2ȔĶĒȕſȅȨɏȰȴɂɥɑɈȯǱɂ

ȷɜɞɈȯȕƤȅȨĨıƺ

ɫɩcĲ§àěĨı©ȗ Ǎǚǖǅ ÉŬȕǺǿȨĚI�N

«ǷȤçáȕǺǿȨ ǚǘǙȗ�¨Ȓ ǍǚǖǅÉŬȑȗ�è

ŋUǿŹŉ�ſÅȗ�¨ȒŹŉ�ȗ|Éƺ

A– – SOP
—

R SOP JBSL4
J ƺ

Ȁȩȕ=ǹȐ�èŋɦ|ƸŋɧUǿ ǚǘǙ ȒȃȐɨ��

ȗ ǚǘǙ Ȭ�¨ȃȊɩƺ

ǂƼ ȶɣɗŅȕȥȨĚI��ûCȗªƲÓɦȶɣɗɂ

ɟ}ȑȶɣɗɂɟȬĕǷȐĚI�Ȭ�ûCȅȨ�

èȗȊȢȗ ǚǘǙɧƺ

ǃƼ Ǎǚǖǅ |Ƹ}țȗ'Ƌ}ȕƤȅȨªƲÓɦ"�ƥ

żĕ+ȗā#ɨŏĦɨ�æȬy(ȕ|ÉȅȨȊȢ

ȗ ǚǘǙ ȬVȡɧƺ

ǄƼ ȹɡɥɒȗ�¹ȕƤȅȨªƲÓɦȹɡɥɒɖɆȸɁ

ȕŞĦȂȩȐǷȨȹɡɥɒǼĩºȃȊjRȗ�/

ÈùȕƤȅȨ ǚǘǙɧƺ

ǅƼ ɊɝɣɁɑȭɥɖɆȸɁȗNȧ«ǷȕƤȅȨªƲÓƺ
ǆƼ ȹɡɥɒɖɆȸɁ,ȕǺǿȨĽōgƷȤƖ�¿�

ȕƤȅȨªƲÓƺ

ǇƼ ĚI�ȗNȧ«ǷȕƤȅȨªƲÓɦĚI�ȤȈȗ

�ȗÛÅĴȬȹɡɥɒɖɆȸɁoȕNȧ0ȅ�è

ĕ ǚǘǙ ȬVȡɧƺ

ǈƼ @Ċțȗ·įĴȕǺǿȨªƲÓƺ
ǉƼ @Ċȗť:ȬŚǸƨȗªƲÓƺ

ǊƼ ¶řĴȬȅȨƨȗªƲÓƺ

ǂǁƼ řþĔCxçáȗªƲÓƺ

ǂǂƼ ȱȰɟɁxĞťÞȗȊȢȗ�ûCȽɣɓɟȗ²Ȍ

0ȃȗƨȗªƲÓƺ

ǂǃƼ ɕɟɗɞɣb{ÛÅȗ2ȧ0ȃȒ-b{Ǳ²Ȍ0ȃ
ȗƨȗªƲÓƺ

ǂǄƼ ǒǍǖ ,ȑȗ.ĥ¾�Ȓ²Ȍ0ȃƨȗªƲÓƺ

ǂǅƼ ĚI��Ķ�ȑȗ�ĶȒŪ�ȕƤȅȨªƲÓɦ�

Ķ�ǻȦ�įĚI�Ĵȗ0ȃ'ȩȬŚǸjRȗ

ǚǘǙɨĚI�Ȭy(ȕ�Ķɦ�Ķ�ȗƟȗĶĒ

ǚǘǙɨ�ĶĶĒɞɁɊȗŪƆɤŪƞ ǚǘǙɨĚI��

ĶÈù ǚǘǙɧȅȨȊȢȗ ǚǘǙɧǲƺ

ƺ ȟȊǱǃǁǂǊ� ǂǃÕȕǍǚǖǅ|Ƹ},�èŋUǿŹŉ

�Ȭ|ÉȃȊǲȈȗƨǱǍǚǖǅ ÉŬ,ȑ�èȬ|ÉȅȨ

ŋǼ��ȐǺǾȜǽQįªŃǽȗĪŲǱċ{�įĚI

�ċÖȗŪƞÈùȗĪŲǱċ{�įĚI�ȬĕǷȊ

�èȗ|ƃȕȎǷȐǱ�èŋƣȑĪŲǱŻŸȃȊǲȈ

ȗŁßǱ�ȣ{ÙĞȕ�èčøȬ´ȧƈȧǱƤ�ŋƣ

ȑĪŲȃȔǼȦ9Uǽȕ�èȗ?Đ£Ȓy(£ȬĪ�

ȅȨȊȢȗ ǚǘǙ ȬƍðÃ#ȃȐǷǾȀȒǱÃ#ȂȩȐǷ

Ȩ ǚǘǙ ȬÀŧȅȨ�7ǼÃ#ȂȩȨ šǼǶȨǲƺ

ƺ

ɬɩǍǚǖǅ ÉŬȕǺǿȨɏȰȴɂɥɑɈȯĶĒ}èA

ǚǘǙ țȗŪƞì�ȗƊ=ƺ

ƺ ŪƞǼ�ĶȂȩȨì�ȬƊ=ȅȨȊȢǱđŚ ǚǘǙ ȗ

,ȑŪƞȬ šȒȅȨèAȬ®0ȃȊŁßǱ��ȗè

AȕȎǷȐȘŪƞȬšȅȨȒŊǹȦȩÀ{ȃȊǲƺ

ɤÉŬɪŬ#ȗƒĕčøȗĪŲȕƤȅȨèAƺ

ɤÉŬɪŬ#ȗąçȕƤȅȨèAƺ

ɤQįá��¡ȕƤȅȨèAƺ

ƺ

BSL4
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SOP  
–  

NIAID J

BSL-4 SOP
J  

(GNL)J  (NEIDL)J
J

J

J

 
–  

BSL-1, 2, 3 R

J

J

J

–  
 

ABSL3J4 SOP
 

ABSL3 ABSL4 J

SOP J

 WHO M  
3 "Biosafety in Microbiological and 
Biomedical Laboratories 5th Ed." (BMBL; CDC 
and NIH, USA) J  
1–"Testing and Performance-Verification 
Methodologies for Ventilation Systems for 
Biosafety Level 3 (BSL-3) and Animal Biosafety 
Level 3 (ABSL-3) Facilities" (ANSI/ASSE Z9.14, 
the American Society of Safety Engineers & the 
American National Standards Institute, USA; 
2014) 
2–"Guidelines for Safe Work Practices in 
Human and Animal Medical Diagnostic 
Laboratories" (CDC MMWR, USA; 2012) 
3–"Select Agents and Toxins 
Biosafety/Biocontainment Plan Guidance" 
(CDC and APHIS, USA; 2017) 
4–"Safety Standards for Microbiological & 
Biomedical Laboratories" (Department of the 

Army Pamphlet 385-69, USA; 2013)—"Biosafety 
Level 3 Manual Version 2" (Emory University, 
USA; 2017) 
5–"Biological Safety Plan" (University of Texas 
at San Antonio, USA; 2017) 
6–"Biosafety Manual" (University of Louisville, 
USA; 2017) 
7–"Biological Safety Manual" (New York 
University, USA; 2016) 
8–"Biological Safety Manual Version 1.0" 
(University of Pennsylvania, USA; 2013) 
9–"Animal Biosafety Manual" (Arizona State 
University, USA; 2012) 
10–"ABSL-4 aerobiology biosafety and 
technology at the NIH/NIAID integrated 
research facility at Fort Detrick" (Lackemeyer 
et al., 2014. Viruses 6: 137D 50) 
11–"Personal Protective Equipment in Animal 
Research" (Villanoet al., 2017. Comp Med. 67: 
203D 14) 
12–"Novel Approach for Validating Autoclave 
Cycles for Biomass in BSL-3/-4" (Santacroce et 
al., 2015. Applied Biosafety 20: 141D 45) 
13–M

J ± – 
J

BSL3 BSL4
 

J

J

J

SOP J

J  
1–M

2017– 
2–M

2006– 
3–M  8
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Guide for the Care and Use of Laboratory 
Animals 8th ed., 2010– (National Research 
Council, USA /

) 
4–M

Occupational Health and Safety in the 
Care and Use of Research Animals 1997–

National Research Council, USA
/ – 

5–M  
/ – 

6–M M

H J /
– 

7–"Animal Research Facility Standard 
Operating Procedures Version 1.1" Nanyang 
Technological University, Singapore; 2015– 
8–M  
3 2010– 
9–M J

M

J M

J

–  
ƺ

ɮƿƺ Ơ�qxȗ Ǎǚǖǅ ÉŬ�Ŭ�ȗy(ĶĒƒ]ȗç

ŨȒy(ĶĒţ8ǱÁŌũņȗŢĢȃƺ

ƺ Ơ�qxǍǚǖƾǅÉŬȗy(ĶĒƒ]ȕǺǷȐǱđŚ

ȗƠ�qxĔĊă~Ĵƥñy(ĶĒţ8ɦǍǚǖƾǃƽƺ Ǆ

ɠɔɟȬ�ŽɧȒȘ5ȗ Ǎǚǖƾǅ ÉŬďőȗ�7ǺȥȚ

ţ8Ȭ{ȢȨļåȬ�¨ȃȊǲȈȗƨǱ�Ċz¨ǻȦǱ

ÉŬİ$ĪŲǱǍǚǖƾǃƽǄ ɠɔɟȑȗĚI��ĕǱċ{

�įĚI�ɦǍǚǖƾǅɠɔɟȑȗĚI�ɧȗ»'Ǳ�ĕȕ

ŒȨȟȑȕȘóƧȁȒȕƒĕȃȔǼȦȗţ8Ǳ�7ȗç

ŨǱŢĢȃĴǼ šȑǶȨȀȒǼÌȦǻȕȔȍȊǲƺ

ȟȊǱÁŌũņȕȎǷȐǱýo Ǎǚǖƾǅ ÉŬȑ|ÉȂȩ

ȐǷȨ,�ȬhȕçŨȃȊȒȀȪǱĨıɁɃɆɑǱÁŌɁ

ɃɆɑǱ|Ƹ}ĶĒƒ]ɁɃɆɑǺȥȚÉŬĶĒƒ]Ɂ

ɃɆɑȔȓȗȵɈȼɞɥȕ1ǿȊȈȩȉȩȗ,�ǱÙƣ

ȗ š£ǼīȂȩǱçŨ,�ȬhȕǱÁŌũņ,�Ǳ

ɁȺɀɜɥɟȗļåȬ�¨ȃȊǲƺ

ȀȩȦȗļåȕȎǷȐǱųÌĕȗɁɝȰɋǺȥȚųÌſ

ÅȬ�¨ȃǱefƐłFŻ�Ȥ�ơ��ŻĴȑ¤i

¸�ȬŚȍȊǲƺ

ǂƼ y(ĶĒţ8ǺȥȚÁŌũņȗŢĢȃƺ

Ơ�qx Ǎǚǖƾǅ ÉŬȗ�Ċz¨�ǻȦİ$ȟȑóƧ

Ğȕ šȒȂȩȨy(ĶĒƒ]ȗ,�ȬŢµǹȐǱđ

ŚȗƠ�qxĔĊă~Ĵƥñy(ĶĒţ8ȗŢĢȃ

Ǽ šȑǶȨȀȒǼÌȦǻȕȔȍȊǲȈȀȑǱƠ�qx

ȕÊwȗ ǍǚǖƾǃƽǄ |Ƹ}ǺȥȚ ǍǚǖƾǃƽǄ @Ċ|Ƹ}

ȗǚǘǙÀŧĉȬ�¨ȃǱ{ÙĞȕŚȫȩȨÁŌũņ,

�ȕLÎȂȇǱÁŌũņȬ|ÉȃȊǲƺ

ƺ

ɭɧƺ eÈŜĔĨı©ĴȕǺǿȨȽɥɔȰɝɣɁîŎ�

CȗȊȢĚI�N«ǷÉŬĶĒ
ƱȕƤȅȨ ǚǘǙ �

¨ȶȰɋɝȰɣȗ�¨ƺ

eÈŜĔĨı©ȤqxĴȕȥȍȐĚI�N«ǷÉ

ŬǱǺȥȚĶĒ�7ȘìǳȑǶȨǲȈȩȉȩȕ�¡ȃ

Ȋ*ƏȗȶȰɋɝȰɣȗ�¨ȘaƪȑǶȨǲȈȀȑǱĚI

�N«ǷÉŬĶĒȕǺǿȨ*Əê¢Ȭ*ÖȅȨȥǸȔ

ǚǘǙ �¨ȶȰɋɝȰɣȒȃȐǴĚI�ĴN«ǷÉŬĶĒ

ȕǺǿȨíā�èªƲÓɦǚǘǙɧ�¨ĕȶȰɋɝȰɣǵȬǱ

ǌǍǚǖǄ ȕƤȃȐȣ ǚǘǙ �¨ȶȰɋɝȰɣǴ@ĊɏȰȴɂ

ɥɑɈȯɠɔɟɦǌǍǚǖɧɭÉŬȗ�ĕKȚĶĒȕ�Ȩí

ā�èªƲÓɦǚǘǙɧ�¨ȶȰɋɝȰɣǵȬ�¨ȃȊǲȀȩ

ȦȬȣȒȕeÈŜĔĨı©Ĵȑ"5ȕ ǚǘǙ Ȭ�¨ȅȨ

ȀȒǼõƅĞ�ÍȕȔȨȒŊǹȦȩȨǲƺ

ƺ

ɮɧƺ �įKȚ_įĚI�©²ŋįKȚN«ŋȕ�ȅ

ȨÁŌũņÁÛȗ�¨ƺ

ƺ �įKȚ_įĚI�ĴȕȘɏȰȴɂɥɑɈȯɠɔɟ

ɭȕű�ȅȨĚI�ȣpǾVȟȩȐǺȧǱÑƬĴȕȥȨ

§àƥñȗŤąǻȦȣÁŌũņǼ×ȟȃǷǼǱÉŬȁȒ

ȕȥȨőĝĞȔÁŌũņȕsȖȦȩȐǺȧǱc,ȑ*

ƏȗÁŌũņ�7ȘÃȍȐǷȔǷǲǃǁǂǉ �ɬÕȕŚȫ

ȩȊɶɲɴȕȥȨɳɲɵRSoƘů�ƻǕǐǐƼȗiWÓȑǱ

�įKȚ_įĚI�N«ŋĴȬ�ŽȒȃȊ{ÙĞȔÁ

ŌũņȬĵ{ȃǱc,ȗȅȜȐȗ�ŽŋțÁŌũņȗ

�'ȬȅȨȀȒǼ×ȟȃǷȒ³½ȂȩȊǲȈȀȑǱ�įK
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Ț_įĚI�N«ŋȕȒȍȐ6ĕPŎȔƫvu�Ȭ

ĕǷȊÁŌũņɓɡȹɝəȬ�¨ȃǱ|ÉPŎȔÈùȬ

çŨȅȨȊȢȕǱŠÂȗF<îƤĴȕ�ƴȃȐǱĚI

�N«�
ŋȕ�¨ȃȊÁÛȬĕǷȐÁŌũņȬO

ŹȃȐưǽǱƔ¨�ŰƸȬŚǷǱÁÛȗÖĕ£Ȓ[Ƶ

ąȬçŮȃȊǲȈȗŁßǱĒť�Ǽ*ƏȃȐ�ǷƱġ

ĴǼÌȦǻȕȔȧǱÁŌɓɡȹɝəȬÀ{ȃÔľĉȬ�

¨ȃȊǲĒť�ŰƸȬ�ȇȐ|ÉȅȨȀȒȕȥȧǱÁŌ

ɓɡȹɝəȗÀ{ÐȕÖĕȔ¤iǼ�ȦȩȨȀȒǼ1ǻ

ȍȊǲȔǺǱđdȘ ǙǏǑ ȕȥȧő�xŉȿɁɈəȬ¥{

ȃȐǷȨǼǱ�ÝĞȕȘÁŌɓɡȹɝəȕƯmȬ'ȩȊ

ǜǘǏ xŉȿɁɈəȒȅȨȀȒǼ×ȟȃǷǲȟȊǱƍðÀ

{ȬŚȍȐƗ2ȔÁÛȒȃȐ6ĕȂȩȨȥǸȕȅȜǽȑ

ǶȨǲƺ

ƺ

ɯɧŰƸ©KȚâòîƤȗŎ<ȕƤȅȨ�Ŕš÷
Ʊ

ƻǔǚǘǀǔǐǎƺǂǈǁǃǆƼȗçŨƺ

ƺ cĲ§àěĨı©ȘɢȸɅɣǱřþş;Ĵȗc�ç

{ǱȔȦȚȕŗş;ǱȰɣɃɥɑȲɡɣş;ȗMJç

áȬŚǸ)ĞŰƸçáîƤȑǶȨǲǃǁǂǅ � ǈ ÕȕËÚ

ɦHĔ>$ģǱDŘYDĜî^ńRîëǱǅǈƺ ƙƓ�

ĤŘA��ŴɧȘǱǴDŘYá�F{ǺȥȚDŘYá

�FSɁȷɥəƻǙǔǎǀǚƼǵȗ ǅǆƺĘġȗ=ğcȒȔȍȊǲ

ȀȗÐǱDŘYȗŵá��ȋǿȑȔǾǱMJŰƸȬ|

ÉȅȨ)ĞŰƸçáîƤɦcĲ§àěĨı©ǱcĲD

ŘYƶYŜĔĨı©ǱQƙƓ�ĤȗeÈŜĔĨı©ɧ

ȣ Ǚǔǎǀǚƺȗš÷ȬĀȊȅȀȒǼ÷ȢȦȩǱȈȗȊȢǴŰ

Ƹ©KȚâòîƤȗŎ<ȕƤȅȨ�Ŕš÷
Ʊ

ƻǔǚǘǀǔǐǎƺ ǂǈǁǃǆƼǵȕā°ȃȊţäǼQîƤ,ȕëĸȂ

ȩȊǲƺ

ÔȣhÚȒȔȨȗǼǱçáȬŚǸĿŇȗ�7ȒȀȗ�7

Ȭ ǙǏǎǌ ȽȰȸɟȗ�ȑ@ǻȅȊȢȗYƀɗɎɀɚɣɊ

ȑǶȨǲðȕ|ƨȕƒĕȅȨªƲȒȃȐÄÓĶĒǱŖ¤

/ĒǱnÒĶĒǱƑŏ/ĒǱÁŌǱ,ƘĠáǱɗɎɀɚ

ɣɊɠɐɜɥĴǼ ǃǁǂǄƺ��ǻȦƒĕȂȩđdȕŒȍȐ

ǷȨǲǔǚǘǀǔǐǎƺ ǂǈǁǃǆƺȗš÷š�Ȭ ǍǚǖǄǀǍǚǖǅƺĚI

�ȗçáɤ|Ƹ}ŭÆȕ�ȐȘȢȐȠȨȒ��ȗȥǸȕ

ȔȨǲĿŇȕȎǷȐȘǱ©ƠǱɏȰȴɞɁȸĶĒsZ�Ǳ

ɏȰȴɞɁȸĶĒƒ]sZ�Ǳƹ��ȄƇȢÉŬƒ]

sZ�ǱQƘɂɣɃɥƠĴǱǍǚǖǃǀǄǀǅƺ |Ƹ}ƒ]ž

�ŋǱǍǚǖǃǀǄǀǅƺĚI�N«ŋǱȔȦȚȕǱŰƸɤçá

ŰÅȗONǱŰƸɤçá¯�ƘțȗſÅOÿǱŰƸɤ

çáŁßȗONȒƐłȒŦȍȊüȩȘǱÊȕ0Ý�Ǽ

ȍȐǷȨǲƺ

c�ç{ǱMJŰƸȕňǷȐȘǱŰƸÛÅǱŰƸŁß

ȗNȧƕǹǼĆǷȥǸȕǱ�ĕȗɉɥɃĶĒȿɁɈəȕ

ĶĒȂȩȐǺȧǱ©,ȑ�±CȂȩȐǷȨǲ�ÈǱŰƸɤ

çáȗÔľŁßȘǱ¯�ȃȊQƘɂɣɃɥĴȑ{ȢȦ

ȩȊì�ȕȔȍȐǷȨǲĚI�ç0ɗɍɜȮɟȑȘǱŰ

ƸÈù�ȚȕŁßȗ4{ÈùȕȎǷȐÓǻȩȐǷȨȣ

ȗȗǱQ|Ƹ}ēkȕRœȃȊ ǚǘǙ Ȭ5Ǝ�Ȩ šǼ

ǶȨǲƺ

ƺ ƻǃƼƺ çáǶȨǷȘ|Ƹ}ŭÆȬŚǸ)ĞîƤȗ

ǔǚǘǀǔǐǎƺǂǈǁǃǆ Ų{ȕȎǷȐƺ

cĲDŘYƶYŜĔĨı©ɦcĲŜĨɧȘǱƶYŜĔ

ĶĒƘĳ�}Ȭ�ŽÉŬȒȃȐǱ�¨ ǃǁ � ǅ Õ ǃǄ Ë

ȕ ǔǚǘǀǔǐǎƺ ǂǈǁǃǆ Ų{ȬėŷȃȐǷȨǲŲ{ȗġĞȘ

ǍǚǖǄ ŰƸ}ȗy(£KȚŰƸȂȩȨĽŗȗN«Ƿȗ

y(£Ī�ȗŎ<ȗĪŲȑǶȨǲŲ{N�ȗÈùȕȎ

ǷȐǱ|ƨȕŲ{�èȬ¯�ȃȊƶYŜĔ�ĔĊƘƠ

ȗØ!%ĔȒƭŶȬŚǷǱ§àĨǼŲ{N�ȬŚǸj

RȗŴƵȕȎǷȐçŨȃȊǲcĲŜĨǼŲ{Ȭ�ƴȃ

ȊËÚƗR£Ų{F�ɦǕǌǍɧǼǱ§àĨǼŚǸçáĴ

ȗŲ{ȕȣÔȣƗȃȐǷȨȒŊǹȦȩȊȊȢǱǕǌǍ Ȭū

[ȃǱ¬śƘĔXĬxɗɎɥɀɛɥȗĖ�ìȒƭŶȬ

ŚȍȊǲ§àĨȗYƀɗɎɀɚɣɊȿɁɈəȕȎǷȐų

ÌȃǱŲ{N�ȕȘđdȗȿɁɈəȑĶĒ�ȗš÷Ü

Ʊɦǂǆ ƱġɧǺȥȚ¬śĞȔš÷ÜƱɦǂǁ ƱġɧȬȝȞ

ĀȊȃȐǷȨȀȒǼĪŲȂȩȊǲŲ{ȬOǿȨŰƸȕȎ

ǷȐȘɫ�ȑǷǷȀȒǼĪŲȑǽǱ§àĨǼŚȍȐǷȨ

ŰƸȗ�ȑȘǱǐǖǔǚǌ ĴȕȥȨŰƸǼÔȣƗȃȐǷȨȗ

ȑȘȔǷǻȒȗ¦ŢȬǷȊȋǷȊǲªƲȒȃȐȘǱȟȆ

ÄÓɠɐɜɥȬŚǷǱðȕĳɫóƧȒȃȐđeȑ	#�

áȬOǿǱÀ\ȅȜǽąȕȎǷȐȗ³½ȬOǿȊ�Ǳ

ĳɬóƧȒȃȐÚ�áȬOǿȨǲŲ{N��ȘǱǅ �ô

ȕÒÇǼ šȑǶȧǱȈȗ ǅ �ȗ�ȑ ǃ `ȗ�ƣ�á

ǼǶȨǼǱȀȗ�áȘN�ÐȕõȜĹ�ȔȣȗȑǶȨǲ

§àĨȒȃȐȘ ǔǚǘǀǔǐǎƺǂǈǁǃǆ Ų{ȗN�ȘE1PŎ

ȑǶȨȀȒǼĪŲȑǽȊǲƺ

ƺ
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ɱɩŊ�ƺ

ɫɧĚI�ȗ�ûCȕƤȅȨĨıƺ

ƺ �ȔĚI�ȕƤȅȨ�ûCÜ�ȘȀȩȟȑȗĨıȕ

ȥȧçŮȂȩȊǲƜ&Ěŗȗ�ûCȕƤȃȐȘŸÄĝ

ŝȃǱĎČĚȗ�ûCȕƤȃȐȘɗȱɁŐɁɃɣɓíÚ

ȗƚ�ȗƨȗ�ûCȕ¶ĕȃȐǷȨǲ

J γ

99.9 γ 0.1 –15
P

J

63℃, 30 μ

J J

P J

P MALDI-TOF MS

J75%±

RIPA – J RIPA

P SFTS

J 56 J30 –

P

P

P S

ȀȩȦȬȈȩȉȩȗĚI�ç0ɗɍɜȮɟȔȓȗ

ǚǘǙ ȕLÎȂȩȨȀȒȕȥȧǱ�ûC�E1ȗÛÅȬ|

Ƹ}oȕ0ȃȐȃȟǸȀȒȬƥñȅȨȀȒǼȑǽȨǲƺ

ƺ

ɬɧĚI�ȗƗ2ȔĶĒȕſȅȨɏȰȴɂɥɑɈȯǱɂ

ȷɜɞɈȯȕƤȅȨĨıƺ

cĲ§àěĨı©ȘǃǁǂǊ�ǊÕȕȳɖɝȱȰɟɁĴ

ȗ§à£ȗǶȨċ{�įĚI�Ȭɦ§à£ȗǶȨȳɖ

ɝȱȰɟɁɨɗɥɟɒɟȹȱȰɟɁɨȸɞɘȮɤȻɣȼ0ř

ĈȱȰɟɁɨɝɆȽȱȰɟɁɨGĺ0řĈȱȰɟɁɧ©²

ȃȊǲȀȩȦȗ Ǎǚǖǅ ÉŬȕǺǷȐNȧ«ȫȩȨĚI�

ȘéȢȐƹǷœXĐȗĚöȬ�ǽƁȀȅǲ�èŋȗy

(ȘǱÔqƦĪ�ȂȩȔǿȩșȔȦȔǷǲȈȩȔǾȃȐ

§àě�ĵĨıȘȔȃǹȔǷƿȀȗȊȢǱ�èŋȘƹǷ

ţķȒȒȣȕǱ�7Ã#ēkȗȣȒȑƹǷħźȒ¬śȬ

ÖȅȨ šǼǶȨǲÏ��Ș�¨ȂȩȨȜǽ ǚǘǙ Ȭç

ŨȃǱ��Ș|ƨȕ�èȕ šȔ ǚǘǙ ȬƊ=Ã#ȃ

Ȋǲ|ƨȕ§à£ȱȰɟɁȬĕǷȊçáùƢĝȕƤƐ

ȅȨ�èǼƢrȂȩȐǷȨǲȀȩȦȗŀƸȕhȏǽǱƲ

ðǱ šȕ¡ȄȐ�èȕ šȔ ǚǘǙ ȬÃ#ȃȐǷǾȀȒ

Ǽ÷ȢȦȩȨǲȊȋȃɨĂćȒ šȕ¡ȄȐ ǚǘǙ ȬÃ#

ȃȐǷǾȒǷǸtBȑȘȔǾǱ{ÙĞȕ�èčøȬ´ȧƈ

ȧɨƤ�ŋƣȑĪŲȃȔǼȦǱ9Uǽȕ�èȗ?Đ£Ȓ

y(£ȬĪ�ȅȨȊȢȗ ǚǘǙ ȬƍðÃ#ȃȐǷǾȀȒǱ

Ã#ȂȩȐǷȨ ǚǘǙ ȬÀŧȅȨ�7ǼÃ#ȂȩȨ š

ǼǶȨǲcĲ§àěĨı©ȑȘƹ��ȄƇȢÉŬ�è

ŋǱÉŬƠǱɏȰȴɂɥɑɈȯĶĒ}ɦǃǁǃǁ ��ǻȦȘ

y(|ƸĶĒƘȕĭŚɧǱ
AƘơȒȗƐ¼Ǽ�Pï

ȑǶȨǲǍǚǖƾǅ ÉŬȗİ$ȗy(£ȘǱ�è�
ŋȗ

Ś@ţķǱ�èªƲɨħźȒ¬ŎȗU�ǼȔǾȃȐĪ�

ȅȨȀȒȘȑǽȔǷǲǍǚǖƾǅ ÉŬĶĒŋǱǍǚǖƾǅ ÉŬ�

è�
ŋȗƹǷħźȒ¬śǱţķǱȈȃȐǱ�èȗƌÌ

£ȗĪ�Ǽ÷ȢȦȩȨǲƺ

BSL-4 RRS J

BSL-4 R

J

J J

BSL-4 – R

J J

J J

J R

S

BSL-4
J J

J S

J

J BSL2, 3

J J

 
JeÈŜĔĨı©ĴȕǺǿȨȽɥɔȰɝɣɁî

Ŏ�CȗȊȢĚI�N«ǷÉŬĶĒ
ƱȤ@Ċ|Ƹ

ȕƤȅȨ ǚǘǙ �¨ȶȰɋɝȰɣȗ�¨ȬŚȍȊǲeÈŜ

ĔĨı©ĴȕȥȍȐĚI�N«ǷÉŬǱǺȥȚĶĒ�

7ȘìǳȑǶȧǱȈȗ(Ȑȕ�¡ȃȊȶȰɋɝȰɣȗ�
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¨ȘaƪȑǶȍȊǲȈȀȑǱQÙƣǼ ǚǘǙ �¨ȗƨȕ

ȶȰɋɝȰɣȒȔȨɬįȗåȬ�¨ȃȊǲȀȩȦȬǴĚI�

ĴN«ǷÉŬĶĒȕǺǿȨíā�èªƲÓɦǚǘǙɧ�

¨ĕȶȰɋɝȰɣǵȒǴ@ĊɏȰȴɂɥɑɈȯɠɔɟ

ɦǌǍǚǖɧɭÉŬȗ�ĕKȚĶĒȕ�Ȩíā�èªƲÓ

ɦǚǘǙɧ�¨ȶȰɋɝȰɣǵȗåȒXTȃȊǲ9ƉȃȊìȕ

đÐąȑ�¨ȃȊȶȰɋɝȰɣƻåƼȘǱ+�ĞȔ,�Ǽ

�ƂȅȨƘ1ǼwdȅȨȊȢǱ�ǱìǳȔĚI�N

«ǷÉŬȗđčȬƄȟǹȊ�īȬlȤȃȐ|ĕĞȔȶ

ȰɋɝȰɣțȒÀ{ȃȐǷǾȀȒȑeÈŜĔĨı©Ĵȑȗ

ĚI�N«ǷÉŬĶĒȕÖĕȔȶȰɋɝȰɣȒȔȨȒŊ

ǹȦȩȊǲ�ǱHĔ>$ģŁã§àěŴȒȶȰɋɝȰ

ɣåȬȣȒȕçŨȃȐȶȰɋɝȰɣȒȃȊǷǲ 

J

J

J

J

-

955 J

J

J

J

J

J

P

J M

� (ISO/IEC 17025)

J

JPMDA J

ISO17025

ISO17025 P

J R

PDCA
P

J J J J

J J 2013 
ISO/IEC 17025 

BSL3/BSL4 
R

J J J

J J

JBSL2/3/4 J

BSL2/3/4 J J

J βJ

J

J J

J S R J

J

J J

J

J

SOP P J

ISO17025
P J

ISO/IEC 17025 J

P J

S J

1 J

P S

J J

J

R P J

R P

JISO/IEC 17025
J

S  
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J

J

SOP J

R

S BSL3

P  
BSL4 SOP J

SOP
BSL4
J

SOP J

J  
BSL3

JCOVID-19
J

BSL3 SOPJ
SOP

SOP

SOP P  
J R

J

J

J

P  
JISO/IEC 17025

J

S  
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