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ʇʎʈÆX}ĳ (antigenic variation) 

ʇʎʈʌʎʍȅĳȭȧȥÆXºɄæȠɀ�Ùȯ}ĳ�ȕ�u 
 
ʅȅStreptococcus pneumoniae ʇƃĚħƜȊůƜºƃĚȯXqƜʈ 

 ʕʑŖǶȺȯĳȭȧȥƢĔxʉʇserotypeʈȕ�uȠɀȋ 
 ʇƛƑȯ�ŨõǆȕȣɁȤɁȯƢĔxȯƜ�ȪĳȭȧȩȐɀȋʈ�

ȏɀƢĔxȯƃĚħƜȮ¾ìȠɀȫȊȣȯƢĔxȯƜȮ�ȞȩÇÆ
ºɄĤ°ȠɀȕȊBȯƢĔxȯƜȮȰĤ°3ĴȰÁřȞȭȐȋ�

ʉƢĔxʅʅʅÆ�ȮȽȿOBȪȖɀÆXõǆ�



ʇʎʈʌʏaȉÆXǇŵ}ĳ (Antigenic drift) 
 

ĜŘĞ}ĳȮȽȿɰɵɐɿɞɦʃ(HA)ȊɨɈɽɶɦɢʆɘ(NA)ȭȬȯ
õǆ}ĳ�

HemagglutininȮ�Ƞɀ�gÆ
�ȮȽɀůƅȴȯŲ_ǡ� 
�

Hemagglutininȯ}ĳȮȽȿ�
gÆ�ȯǡ�LêĖ¨ 
 
�

}ĳȯŕ¥Ȱ�ȐȯȪȊȺȫȯ¾ìȮȽȿÁřȞȥ3ĴʇÆ�ȭȬʈ
ȯ�YZ¶ºȮȽȿȊȏɀŕ¥ȯĤ°3Ĵ¶şȕ MȠɀȋ�



ʇʎʈʌʏbȉÆX�Ǉŵ}ĳ (Antigenic shift) 
 

RNAɑɨɷʇ�Ǖʈ�ÐȮȽɀɉɈɿɘƤǮƠńȯ��ȭ}ĳ 
 

ɫɣʅɈʃɭɿɋʃɕʅɉɈɿɘȫ�ȯMġʇȀȊƵȭȬʈɈʃɭɿɋʃɕʅɉɈɿɘȯ
ǞȪɑɨɷȯ�Ðȕƺțɀȋ�

ĳȭȧȥɲɘɣȪȯHemagglutinin 
RNAÜĠȯ�Ð�

��ȭHemagglutininȯ}ĳ
ȮȽȿÞ�ȯ3ĴʇÆ�ʈȰĝL 
�

ʅ�GȮĤ°ȞȩȐȥ3ĴȰĝLȉȉ 
ʅ10~50 Ȯʎ¥ȯǲ¥ȉ→ȉǪrȮȓȐȩȺ�GȮĤ°Ȟȥ3Ĵ
ȕĝLȉ→ȉɈʃɭɿɋʃɕȯ�ďƣȯXq�





ɣɾɪɨɛʆɵXƟȯǓ��:õÁ  
¾ìȞȥɲɘɣȯȭȔȪXƟȯƤǮÆXȕźȿǁȞ}ĳɄƺțȠțȫ
ȮȽȿ¾ìȕǒ¦Ƞɀȋ�

ɣɾɪɨɛʆɵȯƤǮÆXɄ
ɒʆɤȠɀǓ�� (VSG, 
variant-specific 
glycoprotein) ȕ1000&ŕ¥
�uȞȊȣȯȑȦȯ1ȨɄɒɬʆ
ȞȩǓ��:õÁȮȽȿŃĦ
Ǖ�Ȫƽ;ȜȢɀȋ�



ɣɾɪɨɛʆɵĽȯ3Ĵ¶ş 
}ĳȞȥVSGȮ�ȞȩÆ�ȕȪȖȩȊ
XƟȰÍǤȜɁɀȕȊBȯVSGɄŃ
ĦȠɀ}ĳXƟȕ{ĀȊțɁȕźȿ
ǁȜɁɀȋ 
 
țȯȽȑȮ3Ĵ¶şȕǒ¦ȠɀțȫȪ
3Ĵƪ_�ȮȽɀĚĽZ¶ȕŴŵȞȊ
őűļ}ȕƺțȧȩmŉȻáŋȫȭ
ɀȋ�

țɁȕźȿǁȜɁȩȓțɀțȫȮȽȿȊɣ
ɾɪɨɛʆɵȯVSGǓ��ŃĦȰ�Ȯ
}NȞȩȐɀȋɲɘɣȕȣɁȮ�ȞȩÆ
�Ʉ ȿȊɣɾɪɨɛʆɵXƟȰÍǤȜ
ɁɀȋȞȔȞȊBȯǓ��ȕɒɬʆȜɁ
ȩŃĦȠɀȋȣȯGȮ ȾɁȥÆ�Ȱ
ĝLȫȭɀȋ�
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ʇʏʈĘ�¾ì (Latent infection) 
 
¾ì¯Ȯ?ƦɄ�ûȞȩɉɈɿɘÆXȯĬīɄ)ûȊ
ůƅ,�ºʛůƅȯɞɊɟɏʇůƅƤǮȮŃĦȠɀʚʙ
ʘʊɉɈɿɘÆXɱɯɞɤóŌʈɄpǔȠɀȋ 
 
ʇʏʈʌʎȉHerpes simplex virus, HSV  
ȉȉʇUŭɰɿɱɘʅɉɈɿɘʈ 
 

]lɰɿɱɘȊƯƑɰɿɱɘȊºnɰɿɱɘȭȬȯX
qɉɈɿɘȋ�ņůƅȮ¾ìȞȊ�ÄȯŌƮőűȮ�
ÓȠɀȋ�ņůƅȯ¾ìȰ3ĴȮȽȿE±ȜɁɀȕő
űůƅ9ȪȰ?Ʀ�ûģ¿ȫȭȿȊ3ĴȯɞɊɟɏɄ
pǔʇĘ�¾ìʈȋß2äǬȊůƜ¾ìȊºɲɿɹʃȭ
Ȭȯ­ǯȮȽȿȊɉɈɿɘȕĎºNȜɁŌƮőűɄű
įȞȩ�ņȮŔƣȞp�ŃĽȠɀȋțɁȺ3Ĵ¶şȮ

ȽȿE±ȜɁɀȕȊaöȯɔɈɏɿȕźȿǁȜɁɀȋȅ 



UŭɰɿɱɘȯņƐʅŦƑļ}�



ʇʏʈʌʏȉVaricella-zoster virus, VZV  
ʇĆľʅ�ģĵĸɰɿɱɘʅɉɈɿɘʈ 
ĆľchickenpoxȓȽȳ�ģĵĸȯXqɉɈɿɘȋ¾ìȞȩ¹ºĽģȕĐǂȞȥ
¯ȊɉɈɿɘȰ1&ȷȥȰƪÙȯƈǽ¯ðőűšȮĘ�ȞȊɘɣʀɘȻ3ĴÅEɄ
ȖȧȔȚȮ:ŃĽȠɀȋü�3ĴƆJɄæȠɀ&�ȪȰȊ:ŃĽȰǅ�1pȯȸȋ�

őűůƅ9ȪīȖÿɀĨį 
•  ɉɈɿɘȕ�ûģ¿ȫȭȿȊɉɈɿɘĬġɄȶȫɅȬĬīȞȭȐȥȹ
ȮȊɎɽʆTůƅȮƱƴȜɁȭȐȋ 
•  őűůƅȰʚʙʘɏɽɘȇ?�ȯŃĦǛȕ�ȭȐʇ:īȕsǫȭő
űůƅȕţUȮɎɽʆTůƅȮŎ|ȜɁȭȐȥȹȯīĨøõʗʈ�

�ģĵĸȯņƐĽģ�



ʇʏʈʌʐȉEpstein-Barr virus, EBV 
 

ȶȫɅȬȯɫɣȕ�¢4çȮ¾ìȠɀȋĽģȰĝȐʇ�ǵº¾ìʈ
ȕ·âç�ǢȯA¾ìȪȰ�ìºUïĽȫȞȩŃĽȠɀțȫȕȏ
ɀȋɉɈɿɘȰBůƅȮĘ�¾ìȠɀȋ 
 
�ìºUïʇħʈĽȉInfectious mononucleosis 
ŃğȊjǱĚȊɾʃɪšƎƋȊƌƎ 
èòƢȮĳxɾʃɪħ>Ħ�

Burkitt lymphoma 
¼ºɾʃɪƎȯ�ŖȪʋBɾʃɪħȮįéȠɀƎŀůƅ
ȕȳȷɅºȮ{ĀȋɇɭɾɌ�ǥTŷ20°Ʉ�´ȮŃī
ȞʋɉɍʃɝvÝȯ�4¼ºɾʃɪƎȯ��ÙɄVȹɀȋ
3ʝ8ýȯ�4Ȯ	ȫȞȩ�ǳǼƎŁȫȞȩAŃȞʋİ4
Ȯ�Ȑȋ�
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ʇʐʈ3ĴøõȮ�ȠɀÇÆºĤ°�

ʇʐʈʌʎȉMycobacrerium tuberculosis ʇŲïƜʈ 
 

ŲïĽȯXqƜȋɵɏʁɭɆʆɗȮƷǸȜɁȩȺȊɭɆɓɛʆɷȫ
ɾɛɛʆɷȯơ_ɄǡûȞȩ?ưǗŮȮȽɀŎ|Ʉ3Ɂɵɏʁ
ɭɆʆɗ9ȪÊŵ{ĀȋǝçǞȯĚĽȮȽȿ�ǖ|þȊōęNȊ
ŗčɄ«Áȋ�

ŲïƜ�

ƃŲïȊʀʃɣɑʃ/�



ʇʐʈʌʏ�Listeria monocytogenes ʇɾɘɡɾɇƜʈ 
ɾɘɡɾɇĽȯXqƜȋȅ�ı7ǅ¾ìĽȋ�ıȻ�ŒȊǚīMġȊǿǶŝöȌ
ȭMġȻċ�ĆȻ�ĆȊǹÛȭȬȯĩzȯȏȾȼɀȫțɂȮ�uȠɀȋ�ȊǸƀ
ȭȬȯMġºǸkȯWǦºȕǾȐȋ��ȏɀȐȰ3Ĵ�6»ŽȮ¾ìȞȊǽƑ
ĚȊØƢĽȊďĬȭȬɄƺțȠȋƷǸȜɁȥɵɏʁɭɆʆɗ9ȪɭɆɓɛʆɷȔȾ
ůƅƸȴŔƣȊ{ĀȠɀȋůƅȯɇɏɞʃɄŞģõǆȮ}NȜȢȊǩÎůƅȴň
ÎŔƣʇÆ�ȯ×ÒɄ3Ɂɀʈȋůƅº3ĴȰæLȋ�



ʇʐʈʌʐ�Toxoplasma gondii ʇɣɎɛɯɽəɵXƟʈ 
ɣɎɛɯɽɘɵĽʇ�ı7ǅ¾ìʈȯXqļX�ȋůƅ9Ȫ�ƅɄȨȘȿȊ�ȯůƅ
9n�ȫơ_ȞȭȐȥȹȊŎ|Ʉ3Ɂɀȋůƅº3ĴȰæLȋ�

	ȭĽģ 
ƁƌƎʋȂķʋǽĒĳ�ʋƇų
ŶƑĚʋƶƢʋŃğʋɾʃɪš
ƎƋȊƇųŶƑĚʋĆǱĽʋƊ
ōęN/ʋŧőǌMǨ�ȭȬȋ�



ʇʐʈʌʑȉTreponema pallidum ʇñăɣʀɴɧʆɵʈȉʇɘɬʁɰʆɜʈȉ 
ñăȯXqļX�ȋůƅȮ$5ȠɀȷȪȰɲɘɣȯƠńȪƬɃɁȩȐɀȥȹȊÆ
�ȭȬȮƱƴȜɁȭȐȋÆ�ȕ$5ȞȭȐ�ëőűȭȬȮDǏȞȩɲɘɣƠńɄƉ
ȗÌȩȊļXºɄŃÑȋ�

º¾ìĽȯ�ƤŅĺ» 
ɣʀɴɧʆɵʅɪɾɝɷʇTreponema pallidum subsp. pallidumʈȮȽɀ6Ƽºȯ
Àº¾ìĽȋ¯�ñăȫƄ4ȕƄŇɄǅȞȩ¾ìȠɀ1�ñăȕȏɀȋȜȾȮņƐʋ
ŦƑȭȬȮĽģɄƱȹɀǵĽñăȫțɁɄùȘĘ�ñăʇĝĽ'ñăʈȮ?ȚȾɁɀȋ
¾ì¯ū3ǈǞȪAçŏŲȻŏº�ĶɄīȟʋȄ®ɾʃɪšȕƎƋȠɀȋū4ǈ¯
ȮñăƢĔZ¶ȕǧºȮȭȿʋ3ȔåȪɩɽĸʋ�ĸģñăĸȭȬȯŜ�çĸȕ>
ĦȞʋĐǂʋ:ŃɄźȿǁȞȭȕȾɓɷƎȭȬɄīȟɀŜ�çʋ´ƢŠŪȻőűŪȕ
$ȜɁɀŜoçȮŔƣȠɀȋ�



ʇʐʈʌʒ�Borrelia burgdorferi ʇɽɈɷļɳʀɾɇʈ 
ɽɈɷļʇǋƹºŬĥɄ�ȑǟšĚʈȯXqļX�ȋļX�ƤǮ
ȕƨ�E±q� factor H ȪƬɃɁȩȓȿȊƨ�ȯ×ÒɄpǔȋ�

1977 ʋŤtɒɧɞɌɟɣ�ɽɈɷvÝȪďƣȞȥǋƹºŬÚʇerythemamigrans; 
EMʈɄ�ȑǟšĚȋɵɝɦȯ��ȠɀBorrelia burgdorferiʇɘɬʁɰʆɜȯ�Ŗʈ
ȮȽɀ6Ƽº¾ìĽʋvÝbɄ<Ȟȩb�ȚȾɁȥȋɵɝɦȮFhȜɁɀȫ(¸¾ʋ
ŃğʋǱĿȭȬȯGǻĽģȮŵȖʋņƐȮǋƹºŬÚɄīȟɀȕ4ǈȶȬȪĐǂȠ
ɀʇŜ1çʈȋ1ʝ4Ȕå¯ȮȰʋǟšĚʋǽƑĚʋƊőűĚʋőűðĚȭȬȕȸȾɁ
ʇŜ2çʈʋÙȔåʝÙ ¯ȮȰʋÀºȯǟšĚʅǽƑĚʋÀºƝŸºƂŚņƐĚȕ
ȸȾɁɀʇŜ3çʈȋ�



ÂĲ� ø¤ʇɉɈɿɘȕʈ�  ĭĜ� ɉɈɿɘ�

Ēº
3Ĵ
ÅE�

FcʀɚɯɜʆĬī� Æ�Ʉɣɽɟɯ� Uŭɰɿɱɘ 
ɔɈɣɸɍʁ�

ƨ�ʀɚɯɜʆĬī� ƨ�ǡ�� Uŭɰɿɱɘ�

ƨ�E±ƠńĬī� ƨ�ĎºNǡ�� Uŭɰɿɱɘ�

ĚĽ
ÅE�

ɔɈɣɌɈʃǶ�ġ
ʇ^ėºɔɈɣɌɈʃ
ʀɚɯɜʆȭȬʈĬī�

ɔɈɣɌɈʃøƆǡ�� ʂɏɞɦɇ�

ůƅÎŊ?�ǡ�� ɾʃɪħȯ¾ìůƅÎŊǡ�� EB 
TLRǶ�ġĬī� IL-1, TLRűƻȯĚĽZ¶ǡ�� ʂɏɞɦɇ�

ÆX
ÏŐ
ǡ��

MHCȇŃĦǡ�� CTLȯ¾ìůƅƱƴǡ�� Uŭɰɿɱɘ 
ɔɈɣɸɍʁ�

TAPøƆǡ�� MHCȫɱɯɞɤŲ_ǡû� Uŭɰɿɱɘ�

3Ĵ
ÅE�

IL-10Ƕ�ġĬī� Th1øƆǡ�ȮȽɀIFN-γĬī��� EB 
�

ʇʐʈʌʓȉ3ĴøõȯǄCĭʇɉɈɿɘʈ�



ɒɇƳżȉʜʏʔ�



ʇʐʈʌʔȉ3ĴøõȯǄCĭʇɉɈɿɘʈȉȉMHCȇ?�øƆǡ��

U56ȻICP47ȰTAPȯ
ERƿǃøƆɄǡ� 
 
�

E19Ȱɜɪɖʃȫś_ǡ
�ɄƺțȞȊMHCȇȫɱ
ɯɞɤȯŲ_Ʉǡ� 
�

US11ȰɢɿɾʃȫS.Ȟ
ȩERȯMHCȇɄůƅƸ
ȴ§ȖÃȞȊ?ưȜȢɀ 
�

Herpes simplex virus 1 
Human Cytomegalovirus 
Bovine herpes virus 

Adenovirus 
Human Cytomegalovirus 
Murine Cytomegalovirus 

Human  Cytomegalovirus 
Murine gamma herpes 

 virus 68 
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ʇʑʈ3ĴÅEȯƲ��
ʇʑʈʌʎȉɘʆɪʆÆX 
 

ɮɤɉħƜȭȬăŮ  
 SEA, SEBȭȬ 

ʅɴɾɏʁʆɥɿTůƅĎºN 
ʅĚĽºɔɈɣɌɈʃǍIĬī 
ʅɖɼɟɏ 
 

ĎºNTůƅȰ{Ā¯ȊȠȸȻȔ
ȮɇɴɣʆɖɘþȞȊèòȯTůƅ
ÙȕĖ�Ȋ3ĴÅEģ¿Ȯȭɀȋ�

ȂƘɮɤɉħƜȉStaphylococcus aureus 
ļXºȕ©Ș�¬ʋ�ƖNƓĽʋȫȳȲʇ�ìºƓĻĸ impetigo contagiosaʈʋǸ
�ăʋØƢĽʋɮɤɉħƜºğ,öņƐĽ'Ż* ȊăŮºɖɼɟɏĽ'Ż* toxic 
shock syndromeʇTSSʈȅŝȯļXƜȋTSS toxinȆ1ʇTSSTȆ1ʈ staphylococcal 
enterotoxin AʝEʇSEAʝSEEʈʈȰTSSȯļXº~ăŮȋǀ ɸɞɖɾʃžºȂ
ƘɮɤɉħƜȅʇMRSAʈȅȕ{Kȋ�



ʇʑʈʌʏȉBacillus anthracis ʇěĹƜʈ 
ěĹ (anthrax) ȯļX�ȋƙƅȯd5ȮȽɀƃěĹȊćìǸġÎŖȮȽɀƏěĹ
ȭȬȋěĹƜȯƙƅȕ�ŊȞȥƚɄǸȵȥ�ıȕ¾ìȞʋ�úŅȮɫɣȕ¾ìȠɀȋ
ØƢĽɄƺțȞþ�Ƞɀțȫȕ�Ȑȋīġ8nȯWǦȏȿȋ>Ƣ-cȕ©Șþ�ȕ
ȃȘȸȒɀȯȪěĹȫeȱɁɀȋanthrax lethal toxin ȫeȱɁɀăŮɄĬīȠɀȋ 
 
lethal factor ȫ protective antigen ȯ2ȨȯăŮȯ7a ôȮȽȿȅ
MAPkinase űƻȮ ĭȞȩ¾ìɵɏʁɭɆʆɗȯɇɴɣʆɖɘþȻ
÷ģůƅȯĳ�ȭȬɄƲ�ȞȊ3ĴÅEɄ§ȖƺțȠȋ�



ʇʑʈʌʐ�human immunodeficiency virus�HIV�ȉ 
 

¯�º3Ĵ�6Ľ'ŻʇɋɈə*ʈacquired immunodeficiency 
syndromeʇAIDSʈȯXqɉɈɿɘȋ¾ìȰ�	ůƅƤǮ�ȯʀɚɯɜʆCD4ȫ
ɒʀɚɯɜʆʇCCR5ȻCXCR4ȭȬʈɄ�ȠɀȋǄƽ;ǗŮ*ʇRTʈȮȽȿDNA*ȮǄ
ƽ;ȜɁʋ�	ìƘ��ȮË5ȜɁɀʍ 
 
acquired immunodeficiency syndromeȉAIDSȉ 
¯�º3Ĵ�6Ľ'Ż 
 

HIVȮȽȿ§ȖƺțȜɁɀ¾ìĽʋCD4 T ůƅȮ¾ìȊůƅº3Ĵ*ɄŎ|Ȋ3Ĵ
ÅEɄ§ȖƺțȠȋŖȌȯßgƭ¾ìĽʇɦɺʆɹɖɘɞɘƃĚʋƃ~ɏɾɯɣɒɟ
ɌɘĽʋɔɈɣɸɍʁɉɈɿɘ¾ìĽ*ʋɌʃɗɝĽ*ʋǭ�xÆǘƜĽʋɏɾɯɣɘɴ
ɾɗɉɷĽʋƃ~ŲïĽȭȬʈȻ¼ºƎŀʇǭɲɗɎʃɾʃɪƎ*ʋɌɴɗƀƎ*ʈȅʋ
HIVƊĽȕ	ĽģȋHIV¾ìĽȯ¾ìűƻ*ȫȞȩȰʋº�ĕʋƿƢʋƢĒƩH"
ĭʋ���ȯĂ�¾ìʇ→wň¾ìʈȭȬȕŌȾɁȩȐɀȋ�



ʇʑʈʌʑȉMeasles virus ʇȁĸɉɈɿɘȊȰȞȔȯXqɉɈɿɘʈ 
¾ì¯ȊĄƾŅǝçǞʇÙʄåʈ3Ĵ�6ģ¿ʇŵŃº3Ĵ�6Ľʈȫ
ȭȿȊƃĚȭȬȮȽȿþ�ȠɀȋíǺ�Ɨȯ�#ȕƺțȞȻȠȐȋ

 ɉɈɿɘȕ÷ģůƅȮ¾ìȊTůƅȯĎºNɄǡ�ʇø¤�
àʈȠɀȋ�

ȁĸȉmeaslesȉrubeolaȉȰȞȔ 
ǾğʋɌɜɿĽģʋŃĸɄĢ³ȫȠɀ�4ç¹ºɉɈɿ
ɘºĺ»ȋ©Ȑůƅº3Ĵ�6ɄéȞ_!ĽȺ�Ȑȋ
ȁĸɉɈɿɘʇRNAɉɈɿɘʈȯA¾ìȮȽɀȋŗąǷ
Ċűąǎ¾ìȋĘ�çȰ10ʝ12ßȋļçȰɌɜɿç
ʇiʋďđȭȬʈʋŃĸçʋp²çȯ3çȮ?ȚɀȋɌɜ
ɿçʋŃĸAçȮȰɉɈɿɘƢĽɄƱȹ�ìJȕ©Ȑȋ
Ɍɜɿç¯RȮ]ƍǰŦƑȮɒɯɾɟɏÚȕȸȾɁɀȋ
ŃĸȰſ¯ǕȽȿ�ȷȿǴǮʋ�¡ʋoƂȮÉȕɀȋA
ȹȰ�ȜȭŬÚģ�ĸȪʋơ_Ȟȩ���aȯÚģĸ
ȮȭɀȋǾğȕŵȖʋɌɜɿĽģȺ©ȘȭɀȋğȰū1ǈ
ǞŵȐȥ¯ʋŃĸȰǂƘʋƫƘȯƘŮĉŊɄÿȞʋť
ũģȯƞ�ɄȸɀțȫȺȏɀȋ�



ʇʑʈʌʒȉHepatitis C virus ʇHCV, ʘxƁĚXqɉɈɿɘʈ 
 

ʅƁƔůƅȮ¾ì 
ʅ¹ºȊÀºƁĚȊƁŏ}ȊƁł 
ʅ»Žȯ70%��Ȫ¾ìȰÀºN 
 

ÀºNȯĨį 
ʅ÷ģůƅȯ?NʅĎºNȕǨ� 
ʅCD4 TůƅȯĎºNĳ�ȕȓțȿȊTh1ůƅȴȯ?Nȕǡ� 
ʅɥɈʆɮCD8 TůƅȯĎºNȕƺțȾȭȐ 
 

 ʇȣȯ�ʈ 
ʅRNA polymerase ȯǞǐȐ%²ƆJȯù�ʇ}ĳîȯŃīʈ 

 3Ĵ¶şȕ.ȖȮȘȐ 
ʅ¾ìȮȽɀTregȯ{KȪ3ĴÅE�



ʇʑʈʌʓȉMycobacterium leprae  
 

ȾȐƜȊȾȐʇʀɯɽʈȯXqƜȊ�ǘƜȮ�ȞȊůƅ9Ȫ{Ā 
 

Tuberculoid leprosy ʇǶŲïxȊȇxʈ 
	ȮTh1ůƅȕƲ�ȜɁȊÆ�ȰȏȷȿĬīȜɁȭȐȕȊůƅº3ĴȮȽȿȾȐƜ
ȯ{ĀȰEǣȜɁɀȋĚĽZ¶ȮȽȿèòőűŰŹȯ,�ȕƺțɀȕǣ�ŅȪǉ
ƣȰǊȘīf
¯ȰƗȐȋ 
 

Lepromatous leprosy ʇȾȐƎxȊȈxʈ 
	ȮTh2ůƅȕƲ�ȜɁȊÆ�ĬīȰƺțɀȕůƅº3Ĵȕù�ȞȊɵɏʁɭɆʆɗ
9ȪȾȐƜȕĝEǣȮ{ĀȞ£ŢȭŰŹ,�ȕȺȥȾȜɁɀȋ 
 
ļxȮȰțɁȾȯ�Ǟxȕ�uȠɀȋ 
 
ȬȯȽȑȭxȯļ}ȕȓțɀȔȰȊ¾ìªAȯƕĞ3Ĵ¶şȪȬȯȽ
ȑȭɔɈɣɌɈʃȕ	ȮĬīȜɁɀȔȮȽȧȩĈ�ȜɁȩȐɀȋ�



Tuberculoid  
leprosy  
ʇǶŲïxȊȇxʈ�

Lepromatous leprosy  
ʇȾȐƎxȊȈxʈ�

Lepra ʇȾȐʈ�



ʇʑʈʌʔȉRespiratory syncytial virus (RSV) 
 

RSɉɈɿɘ¾ìĽʇ¢4Ȋ�4çȯůąŠÖĚȻƃĚȭȬȊ=�Ȕ
Ⱦâ�ȮȔȚȩďƣʈȯXqɉɈɿɘ 
 


ǠʂɏɞʃÎŖɄ\Țȥ�#Ȱ\ȚȭȔȧȥ�#ȽȿǙĽN 
ʇĨįʈ 
ʂɏɞʃÎŖȮȽȿ�gÆ�ȕĬīȜɁȡʇĬīȜɁȩȺLêȭȞʈȊ
Th2 ůƅȯƲ�ȕȓțȿȊɉɈɿɘ¾ìȮȽȿTh2 ůƅȔȾ IL-3, 
IL-4, IL-5ȕ?ČȜɁąŠÖ[ŸȊŦĒ?ČȊ�ǘħ{�ȭȬȕƲ�
ȜɁɀȥȹȋ 
 
RSVȉednºɖʃɖɞɉɷɉɈɿɘ respiratory syncytial virus 



3ĴøõȯpǔʅÕ
Ʉ½ƺȠɀļX�ȯÂĲ�

pǔ 
 

ʇʎʈÆX}ĳ 
 ʇʎʈ}ĳ�ȯ�u 
 ʇʏʈȅÆXǇŵ}ĳ (antigenic drift)ȊÆXɤɾɭɣ 
 ȉȉȉÆX�Ǉŵ}ĳ (antigenic shift)ȊÆXɖɭɣ 
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