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Case 260� ţİŻƋèàýźƙÅ A198-02 

A 41 year-old man got up and felt low back pain before his farming work on May 9, 2003. 
He got discomfort after his farming work and he had fever at that night. He did not go to 
visit doctor that night and slept poorly with sweating. The next day (05/10), he visited LMD, 
fever (39 ) was noted and unspecific injection for fever was performed. On the morning 
(05/12), he felt low back pain again and went to tranditional therapy center for massage 
and symptom was much relieved. However, he went to our ER on 15:41. Vital signs 
showed T: 38.9 , PR: 120/min, RR: 20/min, BP:114/61 mmHg. Laboratory revealed 
showed mild anemia (Hb: 12.2/12.4), thrombocytopnea (PL: 116/87), hyperglycemia 
(194/264) & nonspecific change (LDH: 499/393, CK: 295/735). CXR showed multiple 
bronchial infiltration. Under impression of acute bronchitis, he was admitted to medical 
ward for further evaluation and management. After admission, ABX (Minocin) was given 
to control the infection. In the evening, sudden onset breathlessness (RR 30 times/min, 
Room air<60%) was noted and he most be used accessory muscle to breath. Followed 
ABG which showed PH 7.387, pCO2 42.9, pO2 73, O2 sat. 94.1% and NRM full run. 
However, his respiration exacerbated at 5/13 AM 01:30. Chillness was also concomitantly, 
then he was transferred to SICU for further care due to unstable condition. Finally he was 
sent to isolation ward under the impression of SARS at PM 17:50. His general condition 
had collapsed without respiratory effort and the carotid or femrol pulses were absent when 
he arrived in isolation ward. He expired at May 13, 2003 PM 18:28. Autopsy was 
performed. This section was taken from hung. 

 

Case 261�íA5ƛ�ŬƑƋŬÄy� NTU2006-672A or B 

An adult mixed intact female dog was referred for further evaluation of the neck mass. 
Physical examination revealed a subcutaneous mass in the right ventral cervical area 
which had been noticed for two weeks. During the operation, the veterinarian was 
impressed by marked vascularization of the mass. The mass was 5"5"4 cm in size and 
had white and reddish color. 
 

Case 262�íA±�Åu�ŬƑƋŬz D94-17134B, C 



 VIII 

A 70-day-old weanling piglet was from a pig farm with 400 sows. Chronic diarrhea and 
DIC appeared in the infected weanling piglets, result in retarded growth, tant ecnomic loss 
in the pig farm. 
  The pigs with DIC and sudden death without effective treatment were submitted for 
pathological diagnosis. Grossly, there were cyanosis of ear, feet�tail and ventral 
abdominal skin; splenomegaly, hepatomegaly, and swollen mesenteric lymph nodes, 
petechial hemorrhages were present in the cortex of kidney. A total loss in one month was 
150, mainly weanling piglets. 
 

Case 263�ŉ$îĸúƋèàýÅ 10312885 

This 40 y/o patient is a case of schizophrenia with regular control at ŷ�žūè. This 
time, he had suffered from watery diarrhea without tarry stool, fever or chillness for 7~8 
days. He was then brought to our OPD for help and anemia (Hb:7.23) was noted. 
Admission was suggested for further evaluation. 

 
 



 1 

˾ƣ˧ŢƣÎ˭ƚˬƄƣ˧ϮʴƣÎŢŽ�? 

 

ʁ͐ſ ʍ! 

ƫƽưʴ+C 

ȴǟͽ�ưċȠ 

 

�Ž�ʉ\�ΙCŢ˟Ɯȁ�*ƚ 2003¶ɻ¸"ΊΗŢ SARS!Ͼǈ
ƒŉİæ̜Ȃǔ̄�Æƚ˾ƣ˧ȁơƴА�hȑɻ¸ŢTƪŉ"ƣÎ� 

H5N1Ƅ˾ƣ˧ȁơǋƋŎ 1997¶^ɞ¯ǌʫŢǟ˾̚ʔ;ʅϺϬş
Ł�ʼœɻ¸ 18�˧ƜĪ+ 6�À���Ŏǌʫ˻ïĕɹ̫ƙͧɕǟ˾
ƗʺɨŎ̟K¿¾ƫɇ�Ô¯ 2003¶�¡Ƌ¯+ȴ̼ƌƭɻ¸ 3�˧Ɯ
Ī+ 2�À��Ê2)*̠�¶'�ĝƢϕʣĬ+Œ�ͬƢƩÊĬƎ@^
ɞƣ˧ƫɇŢŴƢ�¯¿ʧ˕*m½�͚ȢŢ˾ʅϺÀ��ƩÊϕ;ǗĚ

ȯş�į˧ƜŢ���ͩ��ĕɹ͞`Ĭ 258�Ī+ 153�À�
�2006/11/20WHO̕Ǭ�À�ɛȤ̝ 59%�Ϗʱɻ¸ H5N1Ƅ˾ƣ˧ȁơ
ϕʣƣÎŢǕ¬1*Ʃɗ˯�Ô͇ǔʅɪ*�ϸŻ��Ž H5N1˾ƣ˧ȁ
ơ¯Tƪ§®ɻ¸�Ϻˡ�ě�ȡ�˱@ͩ½hȑƚ��˟�ɻ¸,

q�ʾ"ɾ8ƚţɊŊ˕ɊɊЁĬ˧ƜŢ˾ʅϺɻ¸�Ô¿ȁơƚá˭ʴ

�ƴА¸ţɊ��˟�Æϕ"˧Ɯ¸Ƨ 21TƶŢˬƄƣ˧"ƣÎǏɃŖ
˥͇Ęʹ� 

 

ƣÎŉ˧ż�Ϛ̿ƣ˧�͇�ϺŢϸŻ�ÉiYĤʙŴȾȺ9�¯ƶ4Ž 412

¶�ðŘÙŌŃ�Hippocrates�ǭ[�à½ŋΫ�ƣ˧ƣÎ�ŢȔ̙�ÔƚĬ
1933¶�)�´͢΍ʤ�Christopher Andrews�;nȺʤ�Wilson Smith�Ĩ
Ðưċ�ǘ�8ϥĬɻ¸ƣ˧ŢȁǕГ�¬¿�ǿ�ɳ°½Ə̏ĆŢωϩ� 

 

"ƣÎŢ¡ƋĤχ 

ƣÎŉ˧żȁơ�Ϛ̿ƣ˧ȁơ�h8Ƨ A�B; C�Ƅ�Ī+˭ɻ¸"ƣÎ�T
ƪŉ"ƣÎ��¸ƧȲϩŢƚ AƄƣ˧ȁơ�AƄƣ˧ȁơŢ"%�Ʒ 1˽8,
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1mm�ãɜóŊ*ɲžó�ĪqŰ½ƵÍɜΐ˚Ȋ�hemaglutinin�HA�;Ȉ
̀Й͔ �nuraminase�NA�Ĩ̾ƴț�̩���ƣ˧ȁơğ HA; NA÷Ǖŉ
Ţ*¦�§Éh8Ƨ 16̾�H1~16�; 9̾�N1~9�ĝƄ� 

 

 

 

 

 

 

 

 

̩ 1�˾ƣ˧ȁơ,̢$БˤϷ˹Q�w�;ͫ·̩�j��ĪŰǊ,�Ë
ƝƧÍɜΐ˚Ȋ�HA��Á˝Ëɾ8ƧȈ̀Й͔ �NA�� 

  

ƣ˧ȁơ¯ŽTƶ�20Tƶ��Ê@ɻ¸�¾"ƣÎ�ŋΫ�"ƣÎ��Ϛʑ

Ţ͎ʙƚ̖ȰŊ̖ȴŢƣÎ�ɶƚ¬Ƨʾ"°ͩŢ���ɊЁ̠*¦ĝƄȁ

ơ�¬¿�Г5JȎ̬÷¿̾ĝƄȁơŢ÷Г�ŋY�˭̀�˟��ÆBʴ

Tƪŉ"ƣÎ�ɤ�¾Tƪ"Ζ�ʧ�1914~1918��1918¶ŢÏǽRƄƣ

˧ȁơ�ʦǣɈ�ɜ�ɻ¸ː̠��˽�À��͆Ж�˽.���˻ǭoЖ

Ţ��Ƨ 400˽���ÏǽRƄƣ˧ȁơŢ̆ƿ�h͎ƚź¸ɤ�¾Tƪ"
ΖʟŽʼþŢVǀǕ¬�ɤ�¾"ƣÎ�1957��ýɻ¸ 150˽~450˽�À

��ɤ�¾"ƣÎ�1968��ġɃ�Â˽�ʐĳ�Ŀ±�¿Ɛ 40¶˕�ë
�ɻ¸"ɲͫŢƣÎ�Ϲ̜ƣ˧ȁơʙĬ¿ʼþ�*˭¡ó¸̽Ǟ� 

ʻǱƚ��{�� 1997¶�ǌʫ˾ƣ˧ɻ¸ 18�˧Ɯ�6�À��2003
¶�4�˧Ɯ�2�À��ÔÉ 2004¶ț�àõɹ�ˏƀ;ǹȴϕʣĬ+ȴ

"ʂ�£u�Ǜ;͇ ÇĪ�Ê2�11I 20H,2006�ɻ¸ 258�˧Ɯ�
153�À��ʙhƯ^ˬƄƣ˧ȁơ��ƔЅʴǡ+�ÆUɿƚ�˾ƣ˧ȁ

ơ H5N1ɻ¸�¿ƄȁơŢ^ɞ�̬�Ϻƚ�"ЂȖ�¬Ƨğ̠gŢȔΰ�
˾ƣ˧ȁơę*˭ˏ̠΅̾�ţɊ˧Ɯ�Ϻ�¯¿�~Fȼɉȕ�Éʱƪˬ

Ƅƣ˧Ţ^ɞΜĮ�͇πɃƻȁŉŢΜĮ�;Ī¬ι̬ʺ� 

血球凝集素

((HA(HA((H

A) 

神經胺酸

(NA 
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ƣÎ;"ƣÎ 

~Ĥ�öǑ�Г5�É½�ǜíΚŢÚƫČɥ��}ɊЁĬȁơ�Ÿ˭̬¿

ȁơɟ�Ȼ�ŉ÷Г���¾¡Ƌ̞ĬƮ¦Ţȁơǭ�Ÿ*˭BʴȀȁ�ʱ

Æ�ƣ˧ȁơ*ÔƴȇÚƫČɥŢùϸ�ƩÊǈͿɻ¸˧Ɯ�ĪǕ¬ƧÒ�

ɶ
ƚ¬Ƨ�ƣ˧ȁơ¯ȸVГ5Ϳ͉͞ʪŢ̠ʵ+�ʴ�%ί͍�¿̾%

ί͍�˭ġȁơɯ�ΆŢ�Гʼ̴ʴ�А:�Ǖ�ŋɟ�Ţ÷Г�Ÿʰřı

¿ȁơʴ�Õ��¬¿�ʙ˭ɻ¸<Ϳ˧Ɯ�ɶ�ƚƣ˧ȁơ�,ŋY˭¯

ă¶ɻ¸ƣÎŢǕ¬�öǑȼ¿̾ɇó̿Ƨ�ƣÎ��epidemic�� 

  Ė͘��"ƣÎ��pandemic��ƚ²Òó¸ŢĲ�Ī̫�ŋΫŢ�"ƣÎ�

ƚ�ˬƄȁơɻ¸��ʙƚˬŢ HAĝƄƣ˧ȁơ�ƚ�*¦ŢΜĮ^ɞ�
�̩�Ţͫ· �̩hYƯ^ AƄƣ˧ȁơŢȵ¬�ƚ�8˿Ţ�Ơȵ¬̴¸�
¿̾ȵ¬ʼ̴�ƚɟ�ˬƄȁơŢVǀǕ¬� 

   ƣ˧ȁơƚЄ RNAȁơ�ğĪȵ¬ʼ̴;÷ǕŉŢ*¦�h8Ƨ A�B

; C�Ƅ�Ī+ A; BƄƣ˧ȁơȵ¬Г�ƚ� 8Ơȵ¬̴¸�ÔĬ�Ž
ƧK�mʴɞ AƄƣ˧ȁơ�h¯�Ϻ;˾Ϻɻ¸"ƣÎ�ɶƚ¬ƧĨ̾*
¦ĝƄŢ AƄƣ˧ȁơ�¦ǭ˧Ɯ¦�Ǔɦƺǭ�tǑ,˕Ţȵ¬�˭ʴ�

-ʢ�Æɟ�*¦ŎǕĤŢˬƄƣ˧ȁơ,Ƙ��ʙƚ�¯ƣÎʧ˕�Ƽ¦

ǭ½*¦ĝƄŢƣ˧ȁơ³¯ǭ�ʙ½hȑɟ�ˬƄŢƣ˧ȁơ� 

 

��Ϩ͇΅Ţ�ďϸŻ 

�Ž�¯�ϺƣÎŢƣ˧ȁơ�m½ H1; H3Ĩ̾�Ô¯ʀ�ŢO˾Ϻ�

ž½ 16̾�H1~H16���ʙƚ͎�ŋ½ŢˬƄƣ˧ȁơɿĤÉO˾Ϻ�²
η�Ϫ���ϺŢƣ˧ȁơ͇˾ϺŢƣ˧ȁơ�¦ǭ˧Ɯ�̾ȯşǭ�Ÿ˭ɟ

�ˬŢ HAĝƄȁơ�*΄ƚ 1957¶ŢĝƢƄƣ˧�Ŋ 1968¶ŢǌʫƄƣ
˧ȁơ�Īȵ¬�ɿĤÉʅϺ� 

   ��ǅhŤ��ϺŢƣ˧ȁơ�{˛͇ʅϺŢƣ˧ȁơ�¦ǭ˧Ɯl�̾
ȯş�)˭ɟ�ˬƄŢƣ˧ȁơ�Ôƚ�ϺŢƣ˧ȁơ�ě̫�ƎϹ¯O˾

ϺГ5͞ʪ�ƩÊhY͎ƚǲ~ʙć½ήř͞ʪ�¦ͪŢ�O˾ϺŢƣ˧ȁ

ơ��*ŏ¯�Г5͞ʪ�¬¿�ǀɟ�ˬƄƣ˧ȁơ�ʉ½hȑŢ+˕ȯ

ş�ʙŴ΅ɬЄ��¬Ƨm½΅ɦƺ�)ĩ½ϺÓ�Ϻ;O˾ϺŢįГ
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�receptors��hɊįƣ˧ȁơ�¬¿�O˾ϺŢƣ˧ȁơı�ϺŢƣ˧ȁ
ơ�¦ǭ˧Ɯ΅Ȣǭ�Ĩ̾ĤÉ*¦ȯşŢƣ˧ȁơ�Ÿ˭¯΅Г5ʴ�ǈ

ɧ�Æɟ��ǈɧƄƣ˧ȁơ��àˬƄƣ˧ȁơ��ʼœˬƄƣ˧ȁơ�Ÿ

¯�͇�,˕ɻ¸ƣÎ�ƩÆBʴTƪŉ"ƣÎ� 

 

ĬŃƧ0͘�ϺŢƣ˧ȁơ�͇O˾ϺŢƣ˧ȁơ�h¯΅Г5͞ʪĲ�ɷ

Ⱦȁơǀ˧Ɯɦƺ�{˛¿ɦƺŰǊ�ĩ½Ʈ̬ιŢįГ)ȑ˧Ɯ��ʙƚ͎ȁ

ơǀ½Ȼ�ŉŢįГ)ȑ˧Ɯ��Ŏ�ϺɦƺŰǊ�ŢȁơįГ�*¦ŎO˾

Ϻ�¬¿�O˾ϺŢƣ˧ȁơ�ʰř͌ϴ�ϺŢɦƺ�ŋYʰřɻ¸˧Ɯ�Ôƚ�

΅ɦƺŰǊ�ž¦ǭĩ½ɶĨ̾ȯşȁơŢįГ�ŋY�h¦ǭɊįɶĨ̾ȁơ� 

 

   ¿q�O˾Ϻƣ˧ȁơ�¯ϨГ5<Ϳ͞ʪ,Ɛ��½hȑϡА¸�hY͌
ϴ�ϺɦƺŢƣ˧ȁơ��ʙƚ�*͗ǀ¯΅Г5ʴ�ǈɧ�ŸhţɊ˧Ɯ�Ϻ�

�Ž¯Tƪ§®ƣÎŢ˾ƣ˧ʙƚY¿̾G·˧Ɯ�Ϻ�Ôƚ�¯¿öǑ{˛Ŗ

˥Ţƚ�΅ГϏʱƚˬƄƣ˧ȁơŢ͉ɻʔŋ�Ôƚ�Ĭ�ŽƧK�ęć½ϵΘ

hYБ��̠gʚ¾�ɻ¸Tƪ"ƣÎŢƣ˧ȁơ�ɿĤÉ΅Г�Y�Ţ͎ř�

mƚ̫ВƈŢưċʼœ� 

 

ƣ˧ȁơ�ʅϺ˟ˀ� 

ȡ�΅Yq�ˬƄŢƣ˧ȁơ��½hȑĤÉĪZȯş�1997¶�ʴ�¯ǌʫ
ŢˬƄƣ˧ȁơ H5N1�ʙ*ƚĤÉ΅Г�Æƚ�Ϩē�ţɊ˟ˀ�Ϻ�H5ȁ

ơ¯ǌʫɻ¸ 18�˧Ɯ�Ī+ 6�À��Б�^ĩ½Ʈ˻ȤŢƻÀɛ�À�ɛ
>30%��ȒƎ@ː̠ 1%��ÔƎĿ̛�ę�ɻ¸"ƣÎ��¿ě�hYБ��

AƄƣ˧ȁơ�ƚh�ϨţɊ˧Ɯ��¿Ɛ 1999¶�H9N2ȁơʦ¯+ȴ"ʂ
;ǌʫɻ¸ 10Ό�˧Ɯ�2003¶�H5N1ƣ˧ȁơ�¯ǌʫɻ¸ 3�˧Ɯ�2
�À��Ɋˆ¯ɭІ��ʴ� H7N7ƣ˧ȁơ�ɻ¸ 80Ό�˧Ɯ�Ī+ 1�À

��ě̫��¯ 2004¶4I 14H�ʴ�¯ˏƀŢ H5N1˾ƣ˧ȁơ�ɻ¸ 11
�À�Ǳ���ϵ̫ƚĤÉ˾ʅϺŢϨ�� �̄H~¯ 2004¶¶ů��^ɞ H5N1
ƣ˧ȁơ�ɻ¸ 3˽ȢϨÀ�Ţě��Ôęć½˧Ɯ�Ţě�ʴ��¯H~Ȼǟ

Ţưċʼœ+ʴɞ�ʴ�¯ˏƀŢ H5N1ȁơ�Īȵ¬*¦Ŏ^ɞ¯H~Ţȁ
ơ�� 
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   Ė͘�˾ƣ˧ȁơ�Ƨ0͘˭ţɊ˧Ɯ�Ĳ�1997¶�ʴ�¯ǌʫŢ H5Ƅ
ƣ˧ȁơ�ƚ͌ϴʅϺɦƺŢįГ�Æ*ƚ�ϺŢɦƺ��ʙƚ͎�Vǀƚ͌ϴ

ʅϺɦƺŢįГ�Ī+m½˱@ɾ8͌ϴ�ϺɦƺŢįГ�¬Æ˧Ɯ�� 

   Ô¯ 1957¶�ɻ¸"ƣÎŢĝƢƄƣ˧ȁơ�; 1968¶,ǌʫƄƣ˧ȁơ�
Ɓm͌ϴ�ϺɦƺįГ�¬¿�hƎ½ǫɛŢ���˟��ŋY˭ɻ¸"ƣÎ�

¿q�¯"ƣÎ+�˧Ɯ�Ϻƣ˧ȁơŢ��Ƽ¦ǭ˧Ɯ˾ƣ˧ȁơ�ʙ½hȑ

ɟ�ˬƄŢƣ˧ȁơ� 

  1997¶�¯ǌʫ˧Ɯ�ϺŢ H5N1ȁơ�ƚϨŢƣ˧ȁơ�Æ*ƚO˾ϺŢ
ƣ˧ȁơ��ʉűŢưċʴɞ�¿Ƅƣ˧ȁơ�¯͌ϴϨ�;O˾ϺɦƺįГ��

1½ĜǢɡ³¯�¿ȁơǕ�ƚO˾Ϻȁơ�hȑ¯˧ƜϨ,Ɛ�¯ϨГ5͞ʪ

ÆϡА¸˧Ɯ���ʙƚ�˧Ɯ�Ţƣ˧ȁơ�ȡ�΅Ȣ,q�Ϩ�hȑƚƣ˧

ȁơ˧Ɯ�Ţϸώȯş,��ɶ�ʙƚÕŧŴȾͥͤŢ�ʉű͟^*ͳŢ H5Ƅ

ƣ˧ȁơ�ƚáƚƣ˧ȁơ"ƣÎŢ*čͣ��ě̫��ʉű�2006¶4I�
ʴ�¯ ÇĪŢ H5Ƅƣ˧ȁơ,+ʙ½�ǵ'ʴ�ƴАƎǠŏ˧Ɯ��¿ȁơ
h¦ǭ˧Ɯ�;˾ʅϺ�ŒĞ"ΔϢΔưċŋ ŗľɑɎ Nov.15�2006��¬¿
ĩ½˧Ɯ�Ţͭ�� 

 

ɂơƣ˧ȁơǵŢϡА 

ɻ¸"ƣÎŢƣ˧ȁơ�ʉhň,ɮ�*¯ŎtŢ˟ͨ��Æƚƻȁŉ�ģ²�

ʴ�¯ǌʫŢˬƄ˾ƣ˧ȁơ H5N1��Ḁ̫̈ВŢưċʼœʴɞ�½ɾ8ƚЄ
ƻÀŉȤŢɂơǵ�Æ½ɾ8žƚǦơǵ�ƐĤ�ʴɞ�¯Ḁ̈ŋБɞŢƻȁŉ

ɂǦ��͇ȁɅŢȁŚ½Ⱥ9ϸŻ�ƧÒƻȁŉ˭½*¦�̀8ŕʼœʴɞ�ȁ

ơŢͅª �polymerase�PB2ɯ��m½�ǓЙȵ͔ʴ�Аɡ�2003¶�ʴ

�¯ɭІŢˬƄƣ˧ȁơ H7N7˧Ɯě���ͪ��Àŧē�8ϥĬŢȁơ��
ʴɞƚ¯ PB2ʴ�Аɡ�Ô¯³ƦȁɅ8ϥĬŢȁơ�Ī PB2ęʰ�ÒА:�
ɶhȑƚ¬Ƨ PB2+Ţ�ǓЙȵ͔ʴ�Аɡ�ġ˾ƣ˧ȁơý½ǫɛŢ¯�Г

Г5͞ʪ�ÆϡА¸ɂơȁơǵ,Ƙ�¿q�¯ȁơȵ¬+̿Ƨ NS1Ţȵ¬ʴ
�ƴА�ƚɻ¸ǈȂ;À�ŢVǀǕ¬,��1997¶ǋƋɄ�Г8ϥĬŢH5N1
ȁơ�̬ĩ½÷ȁơÕ�ŢʴŝŉɦƺΠȊ(ϖȊ�IFN-!�IFN-"�; TNF-!

˱ĩƹįŉ�̀ ưċʼœʴɞ͇ NS1ɯ�½ϸ�AĪƚɤ 92ǓЙȵ �͔glutamic 
acid�đЙ͔��¿q�H5N1ȁơ˧ƜvΒɦƺɟ�"˓Ţ TNF-!ʴŝŉɦƺ
ΠȊ�͇ NS1ɯ�½ϸ�th͞`ȀȁŢʝ:ʵƋ� 
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ƣ˧ȁơŢȁǕŉ͇ȹVıȁơ~ēʹ΁°¬Ȋ½ϸ�¬¿�ǀ�̏ĪȁǕ

ŉĪ̫*Ǡŏ�Ôě̫���ʉűŋʴ�Ţ˾ƣ˧ɻ¸À�ě��hYƯ^mǀ

�ǓЙȵ͔ʴ�А:�ʙȑüАĪȁǕŉ� 

 

Ȥƻȁŉ˾ƣ˧ȁơhɻ¸�˟�ÆBʴ"ƣÎ� 

öǑ�Žŋ͎ŢȤƻȁŉ˾ƣ˧ȁơƚƕ̬˾Ϻɻ¸ˡ�Æ*ƚ�Ϻ��ϺƚȪ

ʱɊЁĬȁÀϨɻ¸�ÊŎĪZǗĚȯş�²ÄŮ�ƚ«Ĭȿ½ȁơŢȁÀϨɻ

¸��ŽęʰŐБŢϵΘhYˊŐ˾ƣ˧ȁơ'ʴǡ¸�˟��Ô½ɻ¸�˟�

Ţͭ��ÊŎƚáȑʴǡ¸�˟�̀ˈ�¢¬ȊÆĻ� 

1�ȯş�ƚáƔЅ¯˾ʅϺ,˕˟ͨęϕ;ĪZȯş�²΅�ƼƔЅ¯˾Ϻ,

˕˟ͨŸƎǠŏɟ�АɡǵÆʴǡ¸˧ƜĪZǗĚȯş�ƩÊ�Ϻ�¬¿�

ʉ±ŢȨřƚɕÀȁϨŊ½˧Ɯ,̌Ţ˾ʅϺ�² 1997¶ǌʫ¯ͩ=,5
ͧɕŋ½ϨȢÆ+Kƫɇ�ʉűʴ�¯ŒƀĝŢ˾ƣ˧�ƚ²¿�ě̫��

˾ƣ˧ʴ�ŢVǀǕ¬,�ƚ΋˾ˮ�̫ƙ½²̚ˮ�ŋΫŢ�ȏƗʺɻ¸

�à�ɗťϨū�Ơǭ˕,Ɛ¡̤΋ϨȢ��¬¿΋˾ˮʉ±ȑ̫ƙ�΋Ɨ

ʺ�¦ǭ�ι̫ƙϨ�ηϪ;΅8˔̤΋ĮƋ�à�*ǀϨ�ηϪ;΅ɘª

¯�ț̤΋�� 

2�̫Вƈ�ɮɝ˾ƣ˧ȁơŢ̫Вƈ{˛Ŗ˥�ş´�ĘЈ;�ş´�́ɝʺ

ƙ�² 1977�H1N1 Ƅƣ˧ȁơϮʴƣÎƚ̫Вƈ́ɝ*˻ɻ¸, ʴ�¯o
Ж;+ȴ"ʂ͇ˬ`ĴŢ SARS˧Ɯ�Ţ˥qě��ƚ²¿� 

3��Ţ˥̩��Ĝ̩Ω*ǄŢȴǟ�̨ГŊǓ�Ƨ̝ĬĪ�Ţ�¯̫Вƈüɻ

ȁơġ,ýǠŏ¯�,˕ɻ¸˧Ɯ�¬Ƨƣ˧ȁơƚ� 8Ơȵ¬̴¸�¬¿
ƎǠŏÝ�ʉˬŢ�şøɰ`YüɻY̝ĬZǑŢ�Ţ�²ʴ�¯ƸȴŢƨ

Ȅ�ǧě�� 

4�ȁơȵ¬ŢА:�̄ ˾ƣ˧ȁơŢȵ¬+�½Ĝȵ¬ŢА:ǼÜǈǀ�² PB1

ŢА:hȑ͇̖̾˧Ɯ½ϸ�Ô�Ž¯Tƪ§®ʴ�Ţ˾ƣ˧ȁơ˧Ɯ�ě

��Ī PB1ę�ʴ�А:�PB2hȑ͇ǈȂ½ϸ��ʉűɄ�Г8ϥĬŢ˾
ƣ˧ȁơʴɞ¿ɾ8'ʴ�А:�NS1�͇ǈȂ½ϸÆU�ʴɞ'ʴ�А:� 
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²Ò¬ιˬƄƣ˧Ţ¡ƋĤЎ� 

��¯7 ͽ�GǊ� 

�ʉű˾ƣ˧ȁơŢ�¡^ɞ�Б��ƣ˧½hȑ¡Ƌɻ¸"ƣÎ�¬¿�

ʉĠŢ¬ι̬ʺ�ʙƚ�θʈɞ½Ţ÷ƣ˧ȁơϳş�²Ùƣ˧��ÔǀʴǡŊ

͉ɻƣ˧ȁơƫƽ�Y¬ιˬƄƣ˧ȁơŢ¡Ƌ^ɞ�ǭ˕ƚ�Ǔ"Ȳϩ�¬Ƨ�

�ŽŢƣ˧ƫƽ�ƚYɚʯŢG·gɄě͉ɻŢ�ȵ~��˨ǀ˶Ͳɚ+��¶

Ţ˟ɥ�Ϻƣ˧ȁơ�H1~H3�ʙ'̀ƚƮ˻éϹŢě��ýÒŚƚȪʱ^ɞ

ŢˬƄ˾ƣ˧ȁơĲ�¬¿�ƣ˧Ϯʴ"ƣÎǭŢʉĠDƠ�ʙƚġ�÷ȁơϳ

ş�Ƽȑ·ǭŢʟĢ÷ƣ˧ȁơϳş�ŸhĘK"°ͩ�À�� 

   ˻ʱ�ʉ±�ȑθʈ� 16̾ HAı 9̾ NAɧªŢƫƽ�mƚ¿̾ɧª�Ê
@½ 256̾�ǀ͉ɻ 256̾*¦ɧªŢƫƽ�ŢͲ*ƚ��ǠŏŢě�öǑ�

ϺƼȑƴȇ§̾éϹ��ɟ 256̾*¦ɧªŢƣ˧ƫƽ�ƮŶʙȑÙőˬƄŢ
˾ƣ˧ȁơ� 

   ¿q�ˬƄƫƽŢ˔ʴ�Ǝǈǀ��Ž�öǑŋġ�Ţƣ˧ƫƽ�ɿƚ*Ʀ
:�À�ƫƽ�Ϗʱ�¿̾ƫƽŢ´�ŉ̘Ȥ�ÆU�ȑʟȤ�YŽ˧Ɯ̠ƣ˧

ȁơŢÚƫ��Ôƚ�̬�ʦ˧Ɯ̠Ţƣ˧ȁơ�ʚXʰÚƫǫœ�Ʈ<®�Ʀ

ŉƣ˧ȁơƫƽ�ϏʱÚƫǫœ̘*Ʀ:�À�ƫƽƧĠ�Ô¬ƧƚY�ƧŢG

·�Ε�ȁơȵ¬�¬¿�½hȑBʴˬƄƣ˧ȁơŢƣÎ�ŋY�ʉɝ˨Ţƣ

˧ȁơƫƽ�*ˠǀ´�ŉȤ�ÆU̬�ʦ˧Ɯ̠Ţ˾ƣ˧ȁơ�ǀ½ǫ��Ž

¯Ƹȴ;H~�Ϗʱɿ'ʴǡ^ˬƄŢƦŉƣ˧ȁơƫƽ�Ô¬ΙCȁơȵhȑ

Ε��Г�¯Г5ʴ�ǈɧɟ�ˬƄƣ˧ȁơ�ÆBʴl�Řƣ˧Ţ"ƣÎ�¬

¿�Ê21�¯χò�ġ�� 

 

��¯Ǔ�GǊ� 

   ¯Ǔ�GǊ²ÒĘK˧Ɯƣ˧ȁơ� 

�1�ˢƥD�¯HȾ�Ʀ+�öǑŢϧD˭ɊЁĬ§̾şƃ�AĪƚƣ˧ȁơ
ƣÎʧ˕�ɊЁĬȁơŢΜ˭"Ƨ͞`�¬¿ˢƥD�*ˠhǉ×ƣ˧ȁơ

Ţ�³ɛ�Ƽ¡�ũĉƥD�ýhɕÀȁơ�ʙhYʭ@˧ƜȁơŢΜ˭� 

�2�ˢ̷��ȁơ˧Ɯƚ�͙˃ŊƂʓ˔ķ�¬¿�˴˔O̷��*ˠhǉ×

ȁơŢ˓�ÆUhͮ˵ƂʓŰǊŢʽM�YĘKȁơųˆ�¬Ƨ]=ťǷȥ

ο�Ƃʓ�ŢʽMŏА͛ţ�*Ýɐȡȁơ�ŋYŏɻ¸˧Ɯ� 
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�3�ȿ�́�ȿ�́*ˠhǉ×ȁơˑ�Г5Ţ˓�ŹƔ�˃˴ƋÆUhĘK 

�˃Аȥ�¬¿hǉ×˧ƜȁơŢΜ˭� 

�4�ʎͯʮ�ʎ½ξ΋Ţͯʮ�hǺȡȃʋ�ÆUhĘKÚƫ��ǉ� 

�5�ʟȤƈ5˴Ƌ�ƣ˧ȁơ*ƹȤ˴�¬¿�ʟȤƈ5˴Ƌhǉ×ȁơ 

Ţ³Ʀǭ˕��hYʭ@˧Ɯ� 

�6�Ⱦ˔ʷ�ͩ%ǭ˔�¾ʷ�ġˬϑťǷɃYƣ�ƈ5��hǉ×ƈ5ȁơ
ŢΞƋ�¦ǭǉ×˧ƜȁơŢΜ˭� 

�7�˪�÷�Ȋ;ȞΡϳ�÷�Ȋʰř̬÷ƣ˧ȁơ�<Æ˭ġēГ5ɾČɥ 

rgyΧ�Æ͞`ȀȁŢϾǈƋ�ƒɹġ�ȞΡϳ�Ǡŏġȁơ

õɹ"˓͞ʪ�<Æ*Ýɀʜ�½ĜȞΡϳ˭͞`¤βŉ�²Ħ

ʴ̊ŝ�AĪƚħʸ�� 

�8�͒ϥ˾ʅϺ�ȡŴ*Ƀ'̹hȑ*ǀĬ΋ϨʔȱЗŊɊűO˾ʅϺ� 

 

 



 9 

΅͇�Ǿ ɷ˟Ɯŉƣ˧  

 

ͼ˫Ɗ  

͆ЖȯşƱøưċŋ  

 

ŽĐ  

̠gŢpÂ°¶˕�½10¾�ϺƣÎŉ˧ż(Ϛ̿ƣ˧)"ƣÎ(Pandemic 
influenza);2¾hȑŢ"ƣÎ(8Üƚ1799Ê1802¶;1847Ê1848¶)ΛɌ�ɜ
(Potter, 1998)��Ϻ�ɜŉ"ƣÎŢƣÎŉ˧żɱ͌ƧЄŎ�Ǿ ɷ˟Ɯȁ

(Zoonosis)�͇�ϺƣÎŉ˧żȁơπɃ˾ϺƣÎŉ˧żȁơȵ¬Æʴ�÷Ǖŉ
ǈ"üА½ϸ(àAntigenic shift)�Uhȑ͗ǀɷ̠+˕ȹVŢʗ3)ɃYʴ�

(Claas, 2000)�΅ƣÎŉ˧ż(Swine influenza)ƚ�̾΅Ȣƒŉȁơŉİæ̜Ȁ
ȁ�¦ǭ�ƚ�̾�Ǿ ɷ˟Ɯȁ(Heinen, 2002)�Ϗʱ΅Ȣ¨Ĥɱ͌Ƨƚʗ3
ƣÎŉ˧żȁơȵ¬ʴ�ǈɐɧ(Reassortment)Ţ�ş̙Г(Mixing Vessels),

��Ôű¶Ĥ˾ƣÎŉ˧żȁơ'ɱͲ͌hţɊ˧Ɯ�Ϻ�¬Æ΅Ȣ͇�Ǿ ɷ

˟Ɯŉƣ˧(Zoonotic influenza),˕³¯Ò̾ϸŻ�Y;΅Ȣ¯�Ĥ�ϺϮʴ�
ɜŉƣ˧"ƣÎ�hȑú̵0ͪ͘ŢďË�̫ƧɄěǾŞ�ϯϢ�ȯşĘμƫ;

7 ͽ�Ęƫʹ&ÕƮϸ�ǘι˻ϸCŢǈǀ΂ϩ� 

 

ȁǕ  

ƣÎŉ˧żŢƻȁǕЄŎ�ϓɖȁơƱ(Orthomyxoviridae)�h8ƧA�B
;C�Ƅ�AƄƣ˧ȁơŢȵ¬Г(Genome)�8Ơǂ¨ʑŪ<˥(Negative sense) 

RNAŋɧ¸� hŰɞ^10̾ȵ¬ɟş�²3̾ͅª͓Ȋ(Polymerase; PA, PB1, 
PB2)�2̾ȵΆɯ�(Matrix protein; M1, M2)�2̾Ŵʼ̴ɯ�(Non-structural 
protein; NS1, NS2)�ǰɯ�(Nucleoprotein; NP)�Íɜΐ˚ɯ�(Hemagglutinin; 

HA);Ȉ̀Ǹ͔͓Ȋ(Neuraminidase; NA)ʹ(Hay, 1998)�AƄƣ˧ȁơhBț°
̾ȯşʴ�ƣÎŉ˧żȁȂ�bƖ��΅�ȣ�"°ͩ˾Ϻ;ɳ°ǗĚȯşʹ�

Ô�'Ťh˧Ɯ<ȓϯ(²S)�ϒʆ�š�ά;ϫƱȯş(²ʃˍ)ʹ(Alexander and 

Brown, 2000)�É2003¶Ń˔ķ¯Œĝ®Ȱ"ɲͫƣÎͻńŢH5N1˾ƣ˧ȁơ
ž'¯ǹȴϵ̫hÉʱ˧Ɯǟά�ÄŮ;ȘʹάƱȯşƻÀ�ęUh¯ȯş,˕
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˟ͨ(Thanawongnuwech et al., 2005)�ƣÎŉ˧żȁơŷ��Ϻ;ǗĚȯş�
Yİæ̜ïɾ˧ƜƧV�Æ˾ϺΈį×ȁǕŉ(Low pathogenic)ǟ˾ƣÎŉ˧ż

ȁơ(Avian influenza virus; AIV)ŷЎ�žȾʰȂŠŊɻ¸͑ˤŢ̜̈˧ƜȂŠĽ
°�ÔƚȤȁǕŉ(High pathogenic)ȁơǵhɻ¸�ēŉ˧Ɯ�BʴϾǈȁǞ;

˱ȤŢÀ�ɛ�ϝ̿ƧϨͰ(Fowl plague) (Alexander and Brown, 2000)�ÊŎB
ƄƣÎŉ˧żȁơh˧Ɯ�Ϻ;ǻȘ(Seal),q(Osterhaus et al., 2000)�£Ƌ
Ŏ1983¶ʦʕå΅Ȣ˧ƜŢÍɗϵΘ(Yoon and Janke, 2002)�+ȴžʦ½Ŵ�

·Ţʕåƕ^΅Ȣ̬BƄƣÎŉ˧żȁơĩ½˧įŉ;h¯΅Ȣ,˕˟ͨ(Yoon 
and Janke, 2002)�CƄƣÎŉ˧żȁơžhBț%ħǙç�ęU�h˧Ɯ΅Ȣ
;Ŏ�΅,˕˟ͨ(Kimura et al., 1997)��ȒÆĐ�΅ƣÎŉ˧żŢƻȁǕŻƕ
AƄƣ˧ȁơ��Ƨ~Fȕ΄Ţ̬ˌ� 

AƄƣ˧ȁơlh¡ğĪƉǜ͸(Envelope)�ŢHA;NAĨ̾ŰǊ÷Ǖʼ̴
¸�,АɡʵƋ8¸°̾ÍɗĝƄ�Ê2'ʴɞ16̾HA÷ǕĝƄ(H1-H16);9
̾NA÷ǕĝƄ(N1-N9)(Fouchier et al., 2005)�ŋ½�Ž'Ť³¯,103̾ĝƄ

ɧªŢAƄƣ˧ȁơƬhŎO˾Ϻʴɞ(Kaleta et al., 2005)�UʚX*ʴȁ�Ƙ
̿O˾ƧƣÎŉ˧żȁơŢŹơŧ(Reservoir);ȵ¬ǥ(Gene pool)�ÊŎ�Ϻ

ŢAƄƣÎŉ˧żȁơ�ʦ½�̾͠ŜƣÎŢĝƄ�H1N1�H2N2;H3N2ʹ�
�ŽVǀƣÎŢƚH1N1;H3N2�Y;@˓ƣÎŢȵ¬ǈɧƄH1N2ĝƄȁơ
(Chen et al., 2006; Nishikawa and Sugiyama, 1983)�¿q��ʦ8Ü¯1977(ɭ

І)�1980(Ƹȴ)�1996(ƾȴ);2003¶(ɭІ)8ϥĬH7N7�1997¶ǌʫǋ¾8
ϥ^H5N1(αƐ¯2000¶;2003¶¡Ƌʴɞ�ęŎ2003¶ŃțÊ2¯ĝƢ�Œ
ͬ;ŴƢ°Ǔȴǟ˧ƜͩÂ�;�Â°�ƻÀ�)�Y;1998¶ǌʫ8ϥ^

H9N2ʹ˾ƣ˧ȁơ�űĤž¡ʂЅʴɞĪZˬĝƄȁơ�²2004¶Ǜ;Ţ
H10N7 (Luke and Subbarao, 2006)͇`ǩ"ŢH7N3 (Tweed et al., 2004)ʹ�A

Ƅƣ˧ȁơ¯΅ȢŢVǀƣÎƄÜž½H1N1�H3N2;H1N2ʹ�̾ĝƄ�Uh
ğȁơǕķȹVĤ˳*¦Æɦ8¸iī΅Ƅ (Classical � swine)�˾ʅƄ
(Avian-like)͇Ó�Ƅ (Human-like)ʹ (Brown, 2000)�ȪʴƄÜž½H1N7�
H3N1�H9N2�H4N6�H3N3;H5N1ʹ� 

 

�΅ ɷ˟Ɯŉƣ˧  

ȯşƣÎŉ˧ż,+�΅ƣÎŉ˧żʉºŎ1918¶Ʋ=¯Ƹȴ�ÝΪµÏ
ɾ,΅̄+ɱʴɞ͇ʕΕ(Yoon and Janke, 2002)��Ǐ1918¶Ê1919¶˕�
Ϻʴ�ĈϹŉƣÎŉ˧ż"ƣÎ(�̿ÏǽR"ƣ˧�Spanish flu)ʧ˕�ÆU͇
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ɤ�Ř�Ϻƫɇ¦ĂƣÎ(Reid and Taubenberger, 2003)�¿Ɛ�΅ƣÎŉ˧ż
ă¶¯Ƹȴ+Ïɾ΅̄+ƣÎ�ţĬ1930¶)�Richard Shopeʹ�ÉƸȴ˩ɭ

˅µ΅̄+ǋ¾8ϥɃĬ΅ƣÎŉ˧żŢƻȁǕ(A/Swine/Iowa/30)�Uɱϵ̫
ƧAƄH1N1ĝƄƣ˧ȁơ(ϝ̿Hsw1N1)��̿ƧiīƄ(Classical)΅ƣ˧ȁ

ơ�L¯1933¶�ƾȴWilson Smithʹ�ǋ�8ϥĬŢ�ƣ˧ȁơ(A/WS/33)ϋ
º(Claas, 2000; Reid and Taubenberger, 2003)�ęU�*ˠ¯Ƹȴ�ͬƢ;+
ȴ�ȔΰĬŎ1918Ê1919¶ŢƲ]ǭ˿΅̄^ɞ̠ϾǈŢƣ˧ͪƫɇ(Reid 

and Taubenberger, 2003)�Æ¯ƐĤŢưċʕåƕ^�1918¶�ɜŉƣ˧"ƣ
ÎƐǎ³Ţ�ϺÍɗ+ʥ̡ĩ½1930¶[΅ƣ˧ȁơǼɡŉ÷Г�Ô̬¦ǭʧ
8ϥĬŢ�ƣ˧ȁơǼɡŉ÷Гž̘@�Б�΅Ȣʦ¯�ϺϮʴƣÎŉ˧ż"ƣ

Î+ú̵ϸώďË�ʱÆĬŃƚ�΅Ȣ˟Ɯ1918¶Ǖķƣ˧ȁơˀ�Ϻ�¡Ŏ
�͇�,˕Ţ˟̠ͨʵ+̵А¸�ɜŉ"ƣÎ�ϋƚ¯ƣ˧�ɜŉ"ƣÎʧ

˕���Ϻ˟Ɯȁơˀ΅ȢƐʴ�Аɡ�ˑÆ·ιŎ΅̄+Ź³ƣ˟�Ĥ�ƩŊ

1918¶Ǖķƣ˧ȁơƚ�˾ϺţɊŊ˕Ɋ®(Ϟ��ŤŢĪZ+˕ȹV�)¦ǭ
˕˟ͨÊ�Ϻ͇΅̄�Ô¯�Ϻ+ƔЅƣÎŢȁơАɡ̘"�Æ¯΅̄+ƣÎŢ

ȁơАɡ̘%�Yƻ�ϺÍɗ+Ţ÷Г͇1930¶[΅ƣ˧ȁơãɞƮ̬ŉ̘Ȥ
Ţ��<ι�Ê21ƚʰ̏Ţȝ̨(Reid and Taubenberger, 2003)� 

Ɋˆ¯��1938¶Ţưċʕå+ƕ �̂ȋΟÏµ΅̄ĩ½1936Ê1937¶[
�ƣ˧H1N1ȁơǼɡŉ÷Г�Ű�ƣ˧ȁơ��Ϻ˟Ɯˀ΅ȢŢɞˌͲ̫³¯

(Dowdle and Hattwick, 1977)�Ŏ1957¶�¯ĝƢƄH2N2ĝƄ�ƣ˧�ɜŉ"
ƣÎʧ˕��½ϵΘБ��ƣ˧H2N2ȁơhȑʦ˟ͨˀ΅Ȣ(Dowdle and 
Hattwick, 1977)�ÊŎ¯1968Ê1969¶ǌʫƄH3N2�ƣ˧�ɜŉ"ƣÎʴ�,

͖�͆Ж®ȰǋƋ̬΅ȢƣÎŉ˧żƫɇˑÎ΃ƞ�Ŏ1969¶6I̬ͩǓȽǝʔ
+6IЃȩɀ΅ɏ˚Íɗͪ~;͙˃ϓ͸ĭƓͪ~�¦ǭ�É͆c®Ȱ�ϺƣÎ

ŉ˧żƣÎƫɇ+ɏ˚8ϥĬA-2/HKǵƣÎŉ˧żȁơ�ʼœƕ^¯1,289Ǔ΅
ȢÍɗͪ~+½147Ǔĩ½ƣÎŉ˧żȁơ÷Г�UƬm̬A-2/Hong Kong/68 
ȁơǵĩ½Ǽɡŉ�ÆÉ΅Ȣ8ϥ^Ţȁơ�̀ͲϵƧA-2/Hong KongƄȁơǵ

(A/Swine/Taiwan/7310/70)�àƧ�ϺH3N2ƄƣÎŉ˧żȁơ˧Ɯ΅̄,ǋģ
(Kundin, 1970)�¿Ɛ�¯Tƪ§Vǀ΋΅ȴǟ�ʂЅ8ϥμʯĬ�Ϻ68¶ǌʫ
ƄŊ*¦¶[ŢH3N2ĝƄƣÎŉ˧żȁơ�UϰĻǿ³Ŏ΅̄+̵А¸Ϻ�Ƅ

(Human-like)ƣÎŉ˧żȁơ�Ê21͇H1N1ĝƄƣ˧ȁơ¯΅̄+ ¦ƣÎ
(Yoon and Janke, 2002)� 

ÊŎ΅ƣÎŉ˧żȁơ˧Ɯ�ϺŢȁģę*°Ď(Dowdle and Hattwick, 
1977)�Ô¯1974¶ǋƋɄ�Ϻē�8ϥĬ΅ƣÎŉ˧żȁơƐ�'^ɞ̠°¾
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ͲĻȁģ(bƖH1N1;H3N2)�ƩÊ'ɻ¸Ê@8Ǔ�À�(²Ű�ŋ�)�À�ȁ
ģ°ʴ�ŎÚƫaȑ×�ŊûĮ(Immunocompromised)Ţ̰ŉȁɅ(Hodgkin 

disease͇Acute lymphocytic leukemia);sȷ�U"°ʦ͇ʴȁ΅Ȣ½̠ΨȺ
ɊЁŢÎƧ(Wells et al., 1991)�Ī+ʉˆ©ŢȁģƧ1976¶1IÊ2Iʧ˕Ƹȴ

ȋΟÏµǆÙʤʖ(Fort Dix)ǃěȗͶȵ®ʴ�ǋ¾΅ƣ˧ȁơ¯�Ϻ,˕˟ͨ
˧ƜŢͲĻƫɇ(Gaydos et al., 2006)�13©ʴȁŢ!Û+½5©¯μГ+8ϥ^
Ϻ΅Ƅ(Swine-like)ƣÎŉ˧żȁơA/New Jersey/76 (Hsw1N1)�ʴɞ˱űÓ�

ŽƣÎŎƸȴ΅̄+,΅ƣÎŉ˧żȁơ�ĪΌ8©ž¯ȟ̬Íɗ(Paired serum)
+̬A/New Jersey/76 (Hsw1N1)ãɞ4ǍY�÷Г˗ϡ(Serological conversion)
Æϵ̫˧Ɯ�Ī+�©ˬÛʉɨÀŎŨŝ�ę̀ÍɗΔ΃ƞʴɞ̐¾ƣÎŉ˧ż

ƫɇ+Ʒ½230©!ÛįĬ˧Ɯ��ŎȁơĤ˳*Ő�U˧ƜʴȁŢˬÛęʰ͇
ʴȁ΅ȢΨȺɊЁŢÎƧ͇Μ˭�ƻġƸȴƗłƧ�ĘK1918¶�Ϻ�ɜŉ"

ƣÎŢΝnǈ̵�Ǝõ®ʙɒȯYϺ΅Ƅ(Swine-like)ƣÎŉ˧żȁơA/New 
Jersey/76 (Hsw1N1)͉¸Ţƫƽ̫ƙ�ȴŉ�ɢɊ̾ǁʳ(Sencer and Millar, 
2006)�ƸȴÉ1976¶7IțÊ10IK̬Ȥ̝p�.Â°˽©Y��ɢƙ|ƫƽ

(Krause, 2006)�Ô¬^ɞ°țƫƽɊ̾Εƻ*čȭÕ� (²Guillain-Barre 
syndromeʹ)ŢϢρŦȍǱģ�U�Ǿ ɷŉ΅ƣÎŉ˧żƫɇę�Ȇ�ϮʴÆ
Ŏ12I16HƇåȦK(Sencer and Millar, 2006)�¸Ƨ7 ͽ�Ęƫn��ǓǏ
Ƀͽ�ĘƫV́Μϸ˪ƑŢˆ©ɑĀ� 

ÊŎ�ğΘű¶Ĥʚ͵̬Ŏ̀Ⱦ͇΅ȢȺ9ɊЁŢ΋΅ʔ&Õ�ǘˑÎŢ

Íɗ÷Г΃ƞʕå�ɃŤ΅ƣ˧ȁơ¯�̄+ŢƣÎɇŚę*×�Ī+Ŏ 1996
Ê 1997¶¯ƸȴƅʤɀĔµˑÎŢ΃ƞ(Olsen et al., 2002)�ʴɞŲǭ˕;Ȥ

εƋ͇΅ȢȺ9ɊЁŢ�Íɗ+΅ƣ˧ȁơ÷Г˗ŉɛ(23%; 17/74)˱Бˆ
(p<0.001)ȤŎ�Ȓ�ɢ(0.87%; 1/114)�ęUɊЁεƋLɊЁǭ˕ŲƋĤɃǈ

ǀ�Æ̬ 2000 ¶ɄΎÏǖȣ˘�ɏ˚Ţ 115 �ÍɗˑÎƣ˧÷Г΃ƞ
(Ayora-Talavera et al., 2005)Ɛ�ɃŤ̬ A/Swine/Wisconsin/238/97 (Classical 
swine H1N1)Ţ÷Г˗ŉɛ 1.7%�̬ A/Swine/Minnesota/593/99 (Reassortant 

swine H3N2)žȤ̝ 79.1%�Б�ʥ̡į̠΅ƣ˧ȁơ˧Ɯ�ǼÜƚ H3Ƅȁơ�
Æ¯ 2002Ê 2004¶ʧ˕̬Ƹȴ˩ɭ˅µŢ 111Ð̚>�97ÐÈƃɮɝ�ǘ�
65ÐϯϢǤ; 79Ð�Ȓ�ɢˑÎŢƣ˧÷Г΃ƞ(Myers et al., 2006)ƕ^�Ž

�Ϻ͇΅Ȣ½ɊЁΜ˭Ţ�ǘƮ̬Ŏ�Ȓ�ɢĩ½БˆȤ˓Ţ΅ƣ˧ H1N1 ;
H1N2ȁơ÷Г�͜�UƮ̬¤βŉŊʌ͂L(Odds ratio)Ȥ×ğñƚ̚>�ϯϢ

Ǥ;Èƃɮɝ�ǘ�Ű�͇΅Ȣ(AĪƚƦ΅)ɊЁΜ˭ˏȤ�į΅ƣ˧ȁơ˧Ɯ
Ţɇóˏʥ̡�ÊŎ̬ 2004¶ 11IÊ 2005¶ 3Iʧ˕Ƹȴ˩ɭ˅µŢ 49©
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΋΅&�; 79 ©�Ȓ�ɢ΃ƞ΅ƣ˧ȁơ÷Г8Øɇó(Ramirez et al., 
2006)�ʴɞ*ʏЌκDǜ&Õ;½ō˷ɩŉŢ΋΅&�ĩ½̬÷΅ƣ˧ H1N1

ȁơ÷ГŢƮ̬¤βŉŊʌ͂L(Odds ratio)̘Ȥ�¬Æüˁ*č&Õɩ̱½Þ
Ŏʭ@¬Ⱥ9ɊЁ΅ȢÆ˧Ɯ΅ƣ˧ȁơŢ¤β�ˑ Æǉ×�΅ ɷ˟Ɯŉƣ˧

ʴ�ŢΜ˭� 

 

΅Ȣʗ3�ɜŉƣ˧"ƣÎȁơɟ�Ţ�̾΄ϔ͇*¦Ưř (van Reeth, 
2006) 

 

�� ˾ƣ˧ȁơ˧įŉ(Susceptibility to avian flu viruses) 

H~Δŧ¥�îʹ�ʦY 38 ǵ*¦ĝƄŢ×ȁǕŉ˾ƣ˧ȁơ̫ВŉɊ
̾΅Ȣ�ʴɞ½ 29ǵbè H1Ê H13ĝƄŢ˾ƣ˧ȁơh¸a˧Ɯ�UÉ͙˃
ɐơ;͏ʴÍɗ÷Г<ι(Kida et al., 1994)�Æ¯�ϺôϻɊ̾°ǵ˾ƣ˧ȁơ

Ţ̫В+�žãɞ^×˧įŉ�¬Æ�̈́ ȢL�Ϻĩ½̘ȤŢ˾ƣ˧ȁơ˧įŉ�

�àhÕƧʗ3˾ƣ˧ȁơ˧Ɯ�ϺŢ+˕ȹV�*̠�¯΅ȢŢχòȁģ+m

½@ͩ̾ϺŢ˾ƣ˧ȁơɱ8ϥμʯĬ�Ī+ȡ� 1979¶�ŷÏͬ΅̄Ţ˾ƣ
˧ H1N1ȁơʦ̀"˓ƣÎ,q�"°ͩ˾ƣ˧ȁơ(bƖ H9N2�H7N7�H4N6�
H5N1; H3N3ʹ)ę�ȑ¯΅̄+ϰĻƣ˟�Б�ʰř½ǫ®¯΅Ȣ,˕˟ͨ� 

 

�� ɦƺįΑΨıǼŉ(Cellular receptor preference) 

ƣ˧ȁơ˧ƜɦƺŢɤ�ǓĂЕƚÝ�Íɜΐ˚Ȋ(Hemagglutinin; HA)ų

ˆ(attachment)ɦƺŰǊŢɊįΑ(Receptor)Ɛ�¡Ƴɼ(Penetration)ˑ�ɦƺ
5ˑÎͿ͉υʪ�ɦƺɊįΑƚ�̾Ƴ͸Ƅ (Transmembrane)ύɯ�

(Glycopreotein)�¯ɯ�8$�̀ȿ½ʒɖ͔̪ύГ(Sialyloligosaccharide)��
ʒɖ͔(Sialic acid; SA);eĚ΢(Galactose; Gal)ŋɧ¸�Æʒɖ͔͇eĚ΢Ţ
ώʼ½Ĩ̾G·�(1) SA!2,3Gal linkage;(2) SA!2,6Gal linkage�§̾ȯşȹ

VɧϛɦƺŰǊŢɊįΑώʼƄ·*̹Ʈ¦�Uʒɖ͔Ţɧ¸8$̾Ϻ�*?�

ͪ��Ϻİæ̜��ɧϛɦƺŰǊY SA!2,6Gal linkageƧV�O˾Ϻ̜̈��
ɧϛɦƺŰǊžYSA!2,3Gal linkageƧV�ÆƮ̬®��ƣ˧ȁơ̬SA!2,6Gal 

linkage ŢΨıŉȤ�˾ƣ˧ȁơž̬ SA!2,3Gal linkage ĩ½ȤƋΨıŉ�<
,žΨıŉƩ×(Ito, 2000)�¬¿�˾ƣ˧ȁơ*Ǡŏ̬�Ϻɻ¸˧Ɯ��ƣ˧

ȁơ�ϹY˧Ɯ˾Ϻ�ŋY�įΑΨıǼŉɱˈƧƣ˧ȁơŢȹV̾ÜŉŊş̾
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͕ΓŢǈǀĆĻ¬$,�(Suzuki, 2005)�΅Ȣİæ̜��ɧϛ'̀ɱϵ̫¦ǭ
ĩ½ϠʘŢ SA!2,3Gal linkage; SA!2,6Gal linkageĨ̾Ƅ·ŢɦƺŰǊɊį

Α(Ito et al., 1998)�U�ʴɞ˾Ƅƣ˧ȁơ˧Ɯ΅ȢƐ�̠̀ɸЅυʪͿ͉;ȁ
ơȵ¬ɺ̸ƴА�ɦƺįΑΨıŉh�ʏ± SA!2,3Gal linkage ϡА¸

SA!2,6Gal linkage (Matrosovich et al., 2000)�¬¿΅Ȣh¸Ƨźġ˾ƣ˧ȁơ
·ι(Adaptation)�ϺƄɦƺįΑώʼǼŉŢ+˕ȹV�UÕƧƣÎŉ˧żȁơ
ȵ¬ʴ�ǈɐɧ(Reassortment)Ţ�ş̙Г(Mixing Vessels),��ˑÆʗ3ˬ

ƄȁơАɡǵ^ɞ�͇�ϺϮʴƣÎŉ˧ż"ƣÎȺ9Ʈϸ�ʱÆ�ȡ�΅Ȣ,

q�ű¶Ĥ'½°͵ưċʕåƕ^�ʂ˾Ϻ(Ϩ;Ͻϼ)͇�Ϻ~ē�ɱʴɞ¯ɧ
ϛɦƺŰǊ�ĩ½ SA!2,3Gal linkage; SA!2,6Gal linkageĨ̾ώʼƄ·ŢɊ

įΑ(Gambaryan et al., 2002; Matrosovich et al., 2004; Wan and Perez, 
2006)�Ƙ�ɱɍʯhÕƧ Mixing Vessels�Æ¯�ϺϮʴƣÎŉ˧ż"ƣÎ�

�hȑú̵ϸώďË�¿q�įΑώʼǼŉhȑm͇ɦƺϺƄƮϸ�Æ͇̾Üʰ

ϸ�ŋY�ɦƺŰǊɊįΑ̬Ŏ˾ƣ˧ȁơ˟Ɯ�Ϻ;ǗĚȯşŢ͡ЊʵƋ�ž

1½Əˑ�Ăϣɗ͇̑ɦưċ8ŕ� 

 

�� ȵ¬ǈɧɘª̙Г(Mixing vessels for genetic reassortment) 

'½ϠʘŢϵΘБ�ƣ˧ȁơŢȵ¬ǈɐɧɞˌ¯΅̄+̀Ⱦʴ��ęU

ɳ°ȵ¬ǈɐɧȁơАɡǵhϰĻǿ³Ŏ΅̄+(Brown et al., 1998; Castrucci 
et al., 1993; Peiris et al., 2001; Shu et al., 1994; Wright et al., 1992; Zhou et al., 
1999)�Æ 1957¶ĝƢ"ƣ˧(Asian flu); 1968¶ǌʫ"ƣ˧(Hong Kong flu)
ŢƻȁǕ(H2N2;H3N2ĝƄƣ˧ȁơ)Ƭ̀�ȵ¬8ŕưċƐϵ̫Ƨ�-˾ȵ¬

ǈɐɧȁơ�ęUɿț˳É��˾;΅ȢȤȺƋɘϦ ɮŢ+ȴ˅ƀ®Ȱ�Ŏƚ

`ə�΅Ȣʦú̵̠ɘª̙ГŢďËYƻźġ�ɜŉ"ƣÎƣ˧ȁơɟ�,΄

ϔ�*̠�ǲΘΝǹВБ��Ê2ęć½�Òȑȶ͠į͌hŢţɊϵΘEƔɶ

ͪŢȧ͎(van Reeth, 2006)�ŚU̫͖�m½@ͩŢǱģʕå̠�-˾ȵ¬ǈɧ
Ƅƣ˧ȁơɄ΅Ȣ˟Ɯˀ�Ϻ�ˠˠ² 1993 ¶ÉɭІ 2 ©ħʸ8ϥĬ�-˾ȵ

¬ǈɧƄ H3N2 ƣ˧ȁơ�Y; 1999 ¶Éǌʫ�©#Ɔ8ϥĬƮÓŢ�-˾ȵ
¬ǈɧƄƣ˧ȁơʹĨǓǱģ�ÔƬŐБȎW¯�͇�,˕˟ͨŢȑ��¡ŧ�

ƣ˧ȁơŢȵ¬ǈɐɧ(Reassortment)Ⱦɱ̠Ƌ®͑ŏƯƏ�̫͖�ĪęŴαΜ

ó¸�ÆUɧªƐ§Éãɞ*¦Ţ�şǼŉ�Ê2�m½@ͩʚ̾ȵ¬ɧªŢȁ

ơȑȶ¯΅̄+ó¸�Y;Ȇ�½ǫŢ³Ʀ͇˟ͨ(van Reeth, 2006)� 
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΅¯�ɜŉƣ˧"ƣÎ�ŢhȑďË 

 

�ŽVǀ¯Tƪ§ȴ΅̄+ƣÎŢƣ˧ȁơϏʱ͇�Ϻ�ͪ½H1N1�

H3N2;H1N2ʹ�̾ĝƄ�U²Žŋǅ�΅Ȣ'ŤƚƣÎŉ˧żȁơŢǈǀȹ
V;Źơȯş(Reservoir),��ȪÆʴ�΅ƣÎŉ˧żȁơ˟Ɯ�ϺŢȁģ�Æ
ɳ°�ϺƣÎŉ˧żȁơ�˧Ɯ΅ȢU¯΅̄+ƣ˟Ê2�Ô�͇΅,˕Ţȁ

ơ�ņ¿Ţ÷Ǖŉ;ȵ¬ɧ¸ę*Ʈ¦�¯�ϺƣÎŢȁơƮ̘Ŏ΅̄+ƣ˟Ţ

ȁơ'ʴ�̘"ŢАɡ�Uɳ°�ƣ˧ȁơ˟ͨÊ΅̄Ɛ'͇̀ĪZŢ΅ƣ˧ȁ

ơʴ�ȵ¬ǈɐɧÆϡА¸�şǼŉ̲ʱ*¦ŢАɡǵ�ŅŅʰř¯΅̄+½ǫ

˟ͨƣÎ� 

ʱÆ�΅Ȣ¨Ĥɱ͌ƧƚźġƣÎŉ˧żȁơȵ¬ʴ�ǈɐɧ

(Reassortment)Ţ�ş̙Г(Mixing Vessels),��¬Æhȑƚ˟ͨ˾ϺƣÎŉ
˧żȁơȵ¬ˑ��ϺƣÎŉ˧żȁơŢʗ3�͇ �ϺϮʴƣÎŉ˧ż"ƣÎȺ

9Ʈϸ�ęU�΅Ȣĩʈ¦ǭį�Ϻ�˾ϺŊ΅ƣÎŉ˧żȁơ˧ƜΕƻˬƄȁ

ơАɡǵ^ɞÆ˟ͨˀ�ϺŢ8$ȵϙY;˧ƜǼŉ�¡`��Ϻ~ē�hȑĩ

½ƮÓŢǼŉ�H~Ţƣ˧ưċ̨˖àʦʟ^4̾�ɜ"ƣÎŉƣ˧ȁơɟ�Ţ
hȑG·(Ito et al., 1998)�(1)̀΅ˑÎȵ¬ǈɐɧ(Reassortment in pigs)�(2)
̀΅ˑÎ̸А·ι(Adaptation in pigs)�(3)̀�ˑÎȵ¬ǈɐɧ(Reassortment 
in humans)�(4)̀�ˑÎ̸А·ι(Adaptation in humans)� 

Ώ́²¿�΅ƣÎŉ˧żȁơ˧Ɯ�ϺŢȁģę*°Ď�AĪƮ̘ŎTƪ

§ȴţɊŊ˕Ɋȱ͇΋΅&ÕŢϭ"�ͩ�ýБɃʶ@�ÆU�΅ƣÎŉ˧żȁ

ơę�½ǫ®¯�̄,+ʣØ�àġƚ¯͇΅ȢȺ9ɊЁŢǼĻɄˮ�ǘɓ̄+

�ʰȤƋƣÎŢɞˌʴ��Yƻ΅Ȣʗ3˾ϺƣÎŉ˧żȁơ˟Ɯ�ϺŢďË�

Ϗʱ²ŽǅŋĐ®įĬɳ°ϵΘ;΃ƞʕåŢEƔ�ÔɄĤmƚǓļ�πɃȆ�

ϵ̫Ͳ͌;ʥ̡͌hŢȧ͎(Hypothesis) (van Reeth, 2006)� 

AĪ˻ 1997¶ 5IțÊ 12IŃǌʫʴ�°©ȁɅį AƄ H5N1ĝƄ˾ƣ

Îŉ˧żȁơ˧ƜƻÀŢȁģ�1999¶ 4Iǌʫý¡Ƌ�ĨǓ½İæ̜ȂŠŢ
zʸē�8ϥ^ A Ƅ H9N2 ĝƄ˾ƣ˧ȁơ,Ɛ�à'Ͳ͌˾ƣÎŉ˧żȁơ
�hţɊ˧Ɯ�Ϻ�ʰ˛Ϟ�+˕ȹV˟ͨ�Ŋŧ͎O˾ϺŢƣÎŉ˧żȁơh

Ϟ�΅ȢYqŢʂ˾ϺƧ+˕ȹV˟ͨˀ�Ϻ�ÆÉ 2003¶Ńǋ��ƀϐɷʕ
ŢȤȁǕŉ H5N1ĝƄ˾ϺƣÎŉ˧żȁơŷЎ˾ʅƫɇϮʴȁģ˔ķ�ʂЅ¯

ĝƢɳ°ȴǟɻ¸nʰŽģŢϾǈƫɇ�ƩÊýͻńÊŒͬ�+Œ;ŴƢ
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(Joannis et al., 2006)�*ˠΕƻ˾ʅ"˓À���'ġͩÂ�˧Ɯ;�Â�À
�(Enserink, 2006; Webster et al., 2006)�Ôƚ H5N1ĝƄ˾ƣ˧ȁơ˧Ɯ΅Ȣ

ŢǱģˠ¯+ȴ(Li et al., 2004);£u(Cyranoski, 2005)̣ƛʴɞ�БĎ΅Ȣę
�¯ȁơ˟ͨ�ʴʡ�Òʗ3Õ��<ǐƚ¯̫͖Ţƫɇ+ʴɞ�ϨȢ'¸Ƨƣ

˧ȁơɄηʹO˾Ϻ˟ͨˀ�ϺŢ+˕ȹV(van Reeth, 2006)� 

Ôƚτʱɞ̫ŢΝǹВ²¿�²œ˾ƣ˧(ǼÜƚH5N1)ƫɇğʱ¯+

ȴ�Œƀĝ�Œͬ;ŴƢʹƫȰȴǟ*ϗʴ��ƩÊЀЅϕ"U¯΅Ȣ+8ϥĬ

ˏĤˏ°Ţȁơ�Ė͘ĩ½�˟�ȑ�ŢȁơƴАǵŊ�ɜŉ"ƣÎȵ¬ǈɧǵ

1*ɐȡ˭¯΅̄+^ɞ(van Reeth, 2006)� 

 

ʼ͋  

­Ћ 20 Tƶʦ̀¯�Ϻʴ�̠Ţ�¾�ɜŉƣ˧"ƣÎ (Pandemic 
influenza)�hϘȌ^�Ĥhȑ¡ʴ�Ţʚ̾ͫ· (Alexander and Brown, 
2000)�(1)ȁơţɊ˟ͨ(Direct transfer)�1918 ¶ÏǽR"ƣ˧(Spanish flu)

ŢƻȁǕ(H1N1 ĝƄƣ˧ȁơ)'ɱ͌Ƨ˱hȑ�˾ϺţɊ˟ͨÊ�ϺƐBʴ"
ƣÎ�¬¿ɞ21GΤ�ÌŢ H5N1ĝƄ˾ƣ˧ȁơàhȑ¸Ƨ��Ǔ¯�Ϻ"
ƣÎŢƻĳ�D�ÔH9N2;H7N7ʹĪZĝƄ˾ƣ˧ȁơ�*ɐȡhȑŉ�(2)

ȁơȵ¬ǈɐɧ(Reassortment)�ȵŎ 1957¶ĝƢ"ƣ˧(Asian flu); 1968¶
ǌʫ"ƣ˧(Hong Kong flu)ŢƻȁǕ(H2N2; H3N2ĝƄƣ˧ȁơ)Ƭϵ̫Ƨ�

˾ȵ¬ǈɐɧƄȁơАɡǵ�U½ɳ°ϵΘƕ^΅Ȣhȑú̵ʗ3ďË�ŋY�

�ƣ˧ȁơ͇˾ƣ˧ȁơϞ�+˕ȹVȯşŊ�Ϻ~ēˑÎȵ¬ǈɐɧƐBʴ

�ɜŉƣ˧"ƣÎƚɞ2ʉĩhȑŉŢG·� (3)ȁơɈ ǈĤ

(Reemergence)�ğΘÍɗÅiΔưċʼœ�¯ 19Tƶ�Ϻ'ʦΈɽ̠ʚ̾*
¦ÍɗĝƄƣ˧ȁơ"ƣÎ�bƖ 1889Ê 1892¶[Ƨ H2N2ĝƄƣ˧ȁơ;
1898Ê 1901¶[Ţ H3N8ĝƄƣ˧ȁơʹ(Dowdle, 2006)��Ŏ 1977¶ƐÊ

2¯�ϺƣÎŢƚ H1N1; H3N2ĝƄƣ˧ȁơ�ÆÉ 1968¶Ɛ^�Ţ�ɢʥ
̡*ĩ½ H2 ĝƄÍɜΐ˚Ȋ÷Г�¬¿ʦŎ 1957 ¶Ê 1968 ¶˕ƣÎ̠Ţ

H2N2 ĝƄƣ˧ȁơŊ͇ĪZȁơȵ¬ǈɧÆȿ½*¦ NA ȵ¬ŢȁơАɡǵ
(H2Nx)�Ÿhȑ¸Ƨ��ǓɈ ǈĤŢ"ƣÎȁơ� 

ЏŎ H5N1 ˾ϺƣÎŉ˧żȁơţɊ˧Ɯ�Ϻƫɇ*ϗ͞`�Ϗʱ�Žļ
ʰhɱʥ̡ɊįŢϵΘEƔ˾ϺƣÎŉ˧żȁơh¯�Г5Ŋ΅Ȣ+͇�Ϻƣ

Îŉ˧żȁơʴ�ȵ¬ǈɧÆ͞`Ī÷ǕАɡŉ;πɃ¯�Ϻ,˕½ǫ˟ͨŢ
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˧Ɯȑ��ˑÆ½hȑɟ�Bț�Ϻ"ƣÎŢˬƄȁơАɡǵ�Tƪͽ�ɧϛ1

ŵ�İИTƪ§ȴɂ:~ ŉ;�ɜŉƣÎŉ˧żƫɇ̺ˈČɥ�ȡιƔЅ̺ʯ

��˾;΅ƣÎŉ˧żƫɇq�A˛Ŗ˥ȯşƣÎŉ˧żȁơŷЎ͇ȯşȺ9Ɋ

Ё,Ȥ¤β�Ϻɓ̄ƣÎŉ˧żƫɇ� 

͆ЖΉű+ȴ"ʂ�˾΅Ǿʪɟˮʴ̝��ƚʩĽÏÖÝĝ;+ȴcG,

ǔʅă¶ƀ�ʬ]Ţ{̀,®�¡`�͆Ж®Ȱ͇+ȴ"ʂ�ǘ͇ɵşŅĤε

υ�ƩÊŴřȬʬ͇ȯşĒĊŢɇóHȅϾǈ�Ǝ½hȑįĬ§̾ˬƄȯşƣ˧

ȁơŢŷЎ�¬¿�ǊχÊ21GΤ�ÌŢĝƢ H5N1˾ƣ˧ƫɇƅȐ,͖�ö

Ǒ˛Г͌Ĭȯşƣ˧ȁơ*ˠhǈʊ˾ʅ΋ʪ;΅ȢǾŞɟ �ˮ�̬�ϺȩɀŢ

ƅȐ͇Hǒ͞�'¸ƧȯşĘƫ;7 ͽ�´��ŵ͗ß�ĘʹŢϾ˂΂ϩ�ȳ

2Ęƫ,̜�ȡ�ιɂ:͆Ж®Ȱȯşƣ˧̺ʯ&Õ�YĄƫɇ*Ŀʴ�ǭ�ȑ

ȶĕɹ½ǫʞʠȁơƣÎͻńŠŚq��½Ǉ9{ǀě�Õ±ƫɇĘśɋƙŢɲ

̦͇˶ʈ�YĘKŊʭ̬͑͆ЖǾʪɟˮ;ȴ�ȩɀ´�hȑɻ¸Ţ;λ� 
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Comparative Pathology Case 260 

 

Contributors: 

   Tsung-Chou Chang(ɁφƢ)�DVM�Ms�Chia-Yu Hsieh(ϊ̧̎)�DVM�
Ms�Ching-Dong Chang(Ɂɗʨ)�DVM�Ms�PhD�Shing-Shyong Tsai(ͼŶ

˙)�DVM�Ms�PhD. Department of Veterinary Medicine�National Pingtung 
University of Science and Technology 

 

Clinical history: 

   A 70-day-old piglet was submitted from a pig farm with 400 sows. This 
piglet showed clinical signs of fever, poor appetite, skin cyanosis, chronic 
watery diarrhea, dehydration, emaciation, rough hair and retarded growth 
resulted in large economic loss in the pig farm. A total loss of 150 piglets 
mainly piglets in one month. 

 

Diagnosis: Septicemic salmonellosis. 

 

Gross findings: 

   Skin cyanosis was observed on the ear, feet, tail and ventral abdomen. 
Spleen, liver and mesenteric lymph nodes were also mildly to moderately 
swollen. Multiple, pinpoint, yellow foci were randomly scattered in the hepatic 
parenchyma. Petechial hemorrhages were randomly scattered on the cortices 
of left and right kidney.  

 

Histopathology findings: 

   Multifocal, variably-sized, tiny, necrotic foci were randomly scattered in the 
hepatic parenchyma. The necrotic foci were composed of cell debris and 
surrounded by macrophages (paratyphoid nodules). Multiple, small, 
hemorrhages were randomly scattered in the renal cortex and medulla. The 
glomeruli were swollen and hemorrhagic. The capillary spaces in the glomeruli 
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of the kidney contained hyaline thrombi (disseminated intravascular 
coagulation, DIC). The renal tubular epithelial cells of the proximal and distal 
renal tubules were acutely swollen and necrotic. 

 

Discussion: 

   Swine salmonellosis commonly occurs in pig farm worldwide.  It is caused 
by Sal. cholerasuis�Sal. typhimurium�and Sal. typhisuis. Sal.cholerasuis was 
though to be the most important pathogen for swine salmonellosis.  Less 
important pathogen causes swine enteritis being Sal.typhimurium.  
Sal.cholerasuis infection was very common and nationwide and caused large 
economic loss since 1980. Prevalence of swine salmonellosis was never 
declined and was the highest among bacterial diseases based on the 
diagnostic cases submitted to Lab of Comparative Pathology, Department of 
Veterinary Medicine, National Pingtung University of Science and Technology. 

 

    Sal.cholerasuis causes a zoonotic disease with clinical signs of 
septicemia and acute enteritis. It is mainly transmitted via mouth and 
penetrates intestinal epithelial cells and M cell, then, invades Peyer’s patch in 
the submucosa.  Bacteria spread via lymph circulation to blood circulation, 
then invade reticuloendothelial cells and multiply within macrophages in the 
spleen and liver, finally, cause septicemia resulted in host death.  
Sal.cholerasuis has an unique ability which could resist cytotoxic activity of 
macrophages. Therefore, it could survive and multiply within macrophages, 
and caused enteric inflammation resulted in diarrhea. Sal.cholerasuis 
produces endotoxin, cytotoxin and enterotoxin and causes diarrhea, DIC, 
necrotizing hepatitis, granulomatous encephalitis, interstitial pneumonia, 
necrotizing lymphadenitis, necrotizing and/or ulcerative enteritis clinically.  

 

    Four aspects must be considered the salmonellosis in the pig farms. (1) 
The influence of salmonellosis on pig farms. (2)The big challenge of surplus of 
the pig farms by PRDC caused by salmonella, Hog cholera virus, circovirus, 
PRRS virus and other complicated bacteria. (3) The impact of drug resistant 
salmonella strain on public health was greatly. Salmonella infected pigs may 
persistently shed bacteria and contained the environment. Human being may 
infect and show enteritis and septicemia. (4) How to effectively enhance the 
protective mechanism of the swine herd and excellent pig farm management to 
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effectively prevent the damage from swine salmonellosis. 

 

Diagnosis criteria: 

1. Demonstration of characteristic lesions of DIC, focal necrosis, paratyphoid 
nodules of liver. 

2. Bacterial isolation.  
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Comparative Pathology Case 261 

 

 
Contributors: Yan-Zhong Chen(ʁƍ�), MD; Yun-Hsiang Hsu(ɳ�ɣ), MD 
Department of Pathology, Tzu-Chi General Hospital 
 
Clinical history:  
A 41 year-old man got up and felt low back pain before his farming work on 
May 9, 2003. He got discomfort after his farming work and he had fever at that 
night. He did not go to visit doctor that night and slept poorly with sweating. 
The next day (05/10), he visited LMD, fever (39 ) was noted and unspecific 
injection for fever was performed. On the morning (05/12), he felt low back 
pain again and went to tranditional therapy center for massage and symptom 
was much relieved. However, he went to our ER on 15:41. Vital signs showed 
T: 38.9 , PR: 120/min, RR: 20/min, BP:114/61mmHg. Laboratory revealed 
showed mild anemia (Hb:12.2/12.4), thrombocytopnea (PL:116/87), 
hyperglycemia(194/264) & nonspecific change (LDH: 499/393, CK:295/735). 
CXR showed multiple bronchial infiltration. Under impression of acute 
bronchitis, he was admitted to medical ward for further evaluation and 
management. After admission, ABX (Minocin) was given to control the 
infection. In the evening, sudden onset breathlessness (RR 30 times/min, 
Room air < 60%) was noted and he most be used accessory muscle to breath.  
Followed ABG which showed PH 7.387, pCO2 42.9, pO2 73, O2 sat. 94.1% 
and NRM full run. However, his respiration exacerbated at 5/13 AM 01:30.  
Chillness was also concomitantly, then he was transferred to SICU for further 
care due to unstable condition. Finally he was sent to isolation ward under the 
impression of SARS at PM 17:50. His general condition had collapsed without 
respiratory effort and the carotid or femrol pulses were absent when he arrived 
in isolation ward. He expired at May 13, 2003 PM 18:28. Autopsy was 
performed. This section was taken from lung. 
 
Diagnosis: Leptospirosis  
 
Gross finding: 
Bilateral lungs were marked heavier�980, 950gm�than normal lung and 
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hemorrhagic edema on cut surface. The heart weighted 310gm. The liver 
showed mild hepatomegaly�1750gm�yellowish discoloration. Other organs 
were not remarkable grossly.  
 
Histopathological findings: 
The lungs showed diffuse alveolar hemorrhage with marked diffuse alveolar 
damage with epithelial denudation, prominent hyaline membrane formation, 
macrophage containing hemosiderine, aggregation in the alveolar space and 
interstitial mononuclear cell infiltration. No syncytial giant cells formation in all 
sections. EM study failed to show corona virus particles in NTU. Interstitial 
nephritis and myocarditis with mild lymphocyte infiltration in myocardium and 
interstitial space of kidney were also found. Hepatitis with lymphocyte admixed 
neutrophil infiltration in the portal area was also noted. 
 
Histochemistry Findings: Warthin-Starry stain: a few leptospiral bacteria in the 
alveolar space. 
 
Discussion: 
Leptospirosis produces numerous clinical findings, the generally nonfetal form 
illness commonly begins abruptly and includes headache, myalgias, 
conjunctival suffusion and other abnormalities, fever, nausea, vomiting, rash, 
and meningismus. Epistaxis or other minor bleeding can also occur, as can 
myocarditis. The more severe form of leptospirosis called icteric leptospirosis 
or Weil disease, cause jaundice, renal impairment, and major hemorrhagic 
complications. Several laboratory methods established the diagnosis: culture 
of blood, urine, and CSF. IgM classantibodies or a fourfolds rise in IgG titers 
between acute and convalescent sera by EIA is diagnostic. Penicillin is the 
usual therapy. 
 
Pulmonary symptoms occur in both the nonicteric and icteric forms including 
chest pain secondary to the myositis or with a pluritic character. Cough 
develops in up to 57 to 63 percent of cases of cases. Many cases reports 
frequent occurrence of hemoptysis and diffuse pulmonary hemorrhage. 
Radiographic findings commonly accompany pulmonary symptoms but may 
occur without them. In one series, 82 percent of patients with hemoptysis had 
abnormal chest radiographic findings. These changes appears as early as 24H 
after symptoms begin, although more commonly to days later. The 
radiographic patterns occur:1. small “snowflakelike” nodular densities 
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corresponding to areas of alveolar hemorrhage, 2. large confluent 
consolidations, and 3. a diffuse, illdefined groundglass pattern that may 
represent resolving hemorrhage. 
 
Leptospira cause disease through a toxin mediated process by inducing 
vascular injury, particularly a smallvessel vasculitis. The specific toxin 
responsible remains unidentified, but possibilities including outer membrane 
proteins, membrane glycoprotein, hemolysins, and lipopolysaccharide. The 
vasculitis producing pulmonary hemorrhage primarily affects capillaries. 
Microscopic examination usually demonstrates areas of intra alveolar and 
interstitial hemorrhage, but other findings including pulmonary edema, fibrin 
deposition, hyaline membrane formation, and proliferative fibroblastic 
reactions are frequent. Leptospira are uncommon in the lung tissue although 
leptospiral antigen is present at sites of tissue injury. Inflammatory infiltrates 
are generally not prominent.  
 
Although vasculitis is the primary mechanism of pulmonary hemorrhage in 
leptospirosis, the disease is generally absent from differential diagnosis in 
reviews on diffuse alveolar hemorrhage. In the proper setting, clinicians should 
consider this infection in patients with that syndrome, especially since the 
clinical features of leptospirosis are nonspecific and the histopathologic 
findings similar to the other cause of pulmonary capillaries that produce diffuse 
alveolar hemorrhage. 
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Comparative Pathology Case 262 

 

Contributors: 

Chia-Lin Lai (έĠʲ), DVM1; Cheng-Hsiang Hsiao (Φ�ɣ), MD2; Chin-Cheng 
Lee (ÿˑ¸) , MD, PhD3; Yi-Chin Tsai(ͼğƤ), DVM4; Chen-Hsuan Liu (͝Ǫ
Ȝ), DVM, PhD1 

1. Division of Pathobiology, Graduate Institute of Veterinary Medicine, 
National Taiwan University, Taipei (ȴ�oЖ"ΔϯϢΔưċŋȁɝ�şɧ) 

2. Department of Pathology, National Taiwan University Hospital, Taipei (ȴ�
oЖ"ΔϢΔȠųɴϢȠȁɝɾ) 

3. Department of Pathology and Laboratory Medicine, Shin Kong Wu-Ho-Su 
Memorial Hospital, Taipei (ˬ�âP˺ƶŇϢȠȁɝμВƱ) 

4. Department of Surgery, National Taiwan Veterinary University, Taipei (ȴ�
oЖ"ΔųɴȯşϢȠqƱ) 

 

Clinical history: 

An adult mixed intact female dog was referred for further evaluation of the 
neck mass. Physical examination revealed a subcutaneous mass in the right 
ventral cervical area which had been noticed for two weeks. During the 
operation, the veterinarian was impressed by marked vascularization of the 
mass. The mass was 5#5#4 cm in size and had white and reddish color. 

 

Diagnosis: Medullar thyroid carcinoma, pigmented variant, thyroid gland 

 

Gross findings: 

The submitted mass showed egg-shaped and its size was 5#5#4 cm. The 
mass appeared relatively well-encapsulated on the cut section. The cut section 
of the mass varies in color from tan to yellow to white and pink with areas of 
necrosis and hemorrhages on longitudinal section.  

 

Histopathological findings: 
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Microscopic examination discloses that the normal architecture of the 
thyroid and parathyroid gland has been replaced by a large indistinctly nested 
mass with the presence of the remaining thyroid and parathyroid gland tissue 
as a thin zone beneath the capsule. The mass has thin capsule and is poorly 
circumscribed. The mass is mainly composed of the solid and sheets of 
neoplastic cells which are uniform and round-shaped. These neoplastic cells 
are separated by fine fibrovascular stroma and formed small nests. The cells 
have indistinct cell border, variant size and round to oval-shaped nuclei with 
inapparent nucleoli. The cytoplasm is vesiculated and hypochromatic with 
finely granular appearance. Numerous mitotic figures are found. A few cells 
containing melanin pigment are scattered among the tumor cells. Additional 
lesions include hemorrhages and necrosis in some areas.  

 

Immunohistochemistry: 

Both synaptophysin and calcitonin ABC immunohistochemistry show 
strongly positive in the cytoplasm of the tumor cells. Chromogranin A and 
thyroglobulin fail to demonstrate any positive signal in the tumor cells. 

 

Discussion: 

Medullary thyroid carcinoma (MTC) (parafollicular cell tumors; C-cell 
tumor) derived from C cells (parafollicular cells) is frequent in bulls and some 
strains of laboratory rat, but has a low incidence in human. A few cases of this 
carcinoma have been noted in domestic carnivores, but MTC is reported very 
rarely in zoo and wild carnivores. Thyroid tumors represent approximately 
1-2% of all canine neoplasms. The medullary thyroid carcinoma is rare and 
account for lees than 5% of all canine thyroid neoplasms.  

    Medullary thyroid carcinoma in bull may result in a considerable extensive   
enlargement along the ventral aspect of the neck because of the primary tumor 
in the thyroid gland as the same as this case. The C cell hyperplasia or 
neoplasia result in the excess calcitonin secretion which may leads to some 
bone lesions including of ankylosing spondylosis deformans, osteophytes, 
vertebral fractures and degenerative osteoarthrosis, nevertheless, these 
lesions are not observed in this case. It is speculated that this case may a 
non-functional medullary thyroid carcinoma. 

Grossly, medullary thyroid carcinoma is encapsulated and firm, grey-white 
to white and tan, lobulated with areas of necrosis on cross section. None have 
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grossly visible intravascular growth. The size varies from 1 cm3 to 1732cm3 in 
dogs. However, in this case, the tumor mass shows highly vascularization that 
is matched with the histopathologic findings which exhibit ample vascular and 
fibrovascular stroma. The characteristic histopathologic findings show solid 
sheets or nests of cells separated by stroma, which is predominantly thin and 
fibrovascular. The neoplastic cells have fairly uniform, oval to polygonal 
neoplastic cells with ample eosinophilic granular cytoplasm enclosed in a 
typical fibrovascular stroma. The nuclei are vesiculated and have small 
nucleoli. Mitotic figures are rarely noted. Histopathologic findings of this case 
are tallied with the typical histologic findings.  

    Sixty-nine to 100% of the tumors were positive for neuron-specific enolase, 
synaptophysin, and calcitonin, which also are the most common 
immunocytochemical reactions observed in human medullary thyroid 
carcinoma. Some present study also proved that both neuron-specific enolase 
and synaptophysin can convincingly used as good markers for medullary 
thyroid carcinoma in dogs, along with calcitonin. The immunohistochemical 
stain results of this case show calcitonin and synaptophysin are diffuse and 
intracytoplasmic, however the thyroglobulin and chromogranin A present 
negative that are tallied with the immunohistochemical stain criteria.  

 

Diagnostic criteria: 

1. Histopathologic findings: eosinophilic granular cytoplasm, ample 
fibrovascular stroma 

2. immunohistochemical stain: calcitonin ( 	 ), synaptophysin ( 	 ), 
thyroglobulin (
) 
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Comparative Pathology Case 263 
 

Contributors: Bey-Leei Ling (Ŕ͈ψ), MD; Hui-Chun Tai (κΥä), MD; 
Kun-Tu Yeh (̋ĵ ), MD 

 

Clinical history: 

   This 40 y/o patient is a case of schizophrenia with regular control at δıρ
΋Ƞ. This time, he had suffered from watery diarrhea without tarry stool, fever 
or chillness for 7~8 days. He was then brought to our OPD for help and anemia 
(Hb:7.23) was noted. Admission was suggested for further evaluation. 

 

Diagnosis: Intestinal amebiasis 

 

Gross findings: 

   The specimen submitted consists of a segment of cecum, ascending and 
transverse colon measuring 27.5 cm in length and up to 10.5 cm in 
circumference. The serosal surface is coated with large amount of 
fibrinopurulent exudate. On the mucosal surface, there are two big ulcers with 
several perforations. The colonic mucosa between the ulcers are edematous. 

 

Histopathological findings: 

   The ascending colon and transverse colon show transmural necrotizing 
inflammation with perforations and abundant fibrinopurulent exudates. 
Scattered aggregates of Entamoeba trophozoites are discovered.  

 

Discussion: 

   Entamoeba histolytica is a non-flagellated amoeboid protozoan parasite. 
The genus Entamoeba comprises six species (E. histolytica, Entamoeba 
dispar, Entamoeba moshkovskii, Entamoeba poleki, Entamoeba coli and 
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Entamoeba hartmanni), that colonise the intestinal lumen. Humans are the 
primary reservoir. Amebiasis is defined as invasive intestinal or extraintestinal 
infection with the protozoan parasite Entamoeba histolytica. This primitive 
pseudopod-forming organism, whose life cycle consists of an infective cyst 
and an invasive trophozoite form, was named by Schaudinn in 1903 for the 
ability of its trophozoites to lyse host tissues and cause amebiasis with 
approximately 50 million cases annually, usually acquired in the developing 
world. However, most humans infected with E. histolytica are asymptomatic. 
When clinical symptoms develop they are usually limited to the gastrointestinal 
tract. The incubation period of invasive disease can vary greatly, ranging from 
days to years. The symptoms of abdominal pain, tenderness and diarrhea with 
>10 bowel movements/day correspond with colitis and ulcerative disease on 
histopathological examination. Bowel complications occur in 1-4% of patients. 
Invasive or extraintestinal disease in uncommon and may be present in 0.1-1% 
of symptomatic patients, with the liver being the most common site involved 
(>50%). The factors that control the pathogenesis of E. histolytica are not 
completely understood. However, key features are the ability of the organism 
to lyse host cells and cause tissue destruction. Furthermore, E. histolytica has 
also been shown to induce both cellular and humoral immune responses in 
extra-intestinal disease.  

In 1925, Emil Brumpt proposed the existence of a morphologically 
indistinguishable nonpathogenic species to explain the fact that only a minority 
of individuals infected with what was then called E. histolytica developed 
invasive disease. Brump named this species Entamoeba dispar, but his 
contemporaries rejected his hypothesis. In 1993, based on cumulative 
epidemiologic, immunologic, biochemical, and genetic data, E. Histolytica was 
reclassified to include two morphologically identical but genetically distinct 
specied: E. histolytica (Schaudinn, 1903), which causes amebiasis, and E. 
dispar (Brumpt, 1925), a nonpathogenic intestinal commensal that causes only 
asymptomatic infection. 

   Although they are indistinguishable by light microscopy, immunologic, 
genomic, and antigenic differences enable accurate differentiation of E. 
histolytica. Unfortunately serum antiamebic IgG antibodies can persist for 
years, making serum antibody titers difficult to interpret in patients who come 
from an endemic region and who present with dysentery of liver abscess. 
Polymerase chain reaction assays to detect amebic DNA in stool samples 
have been developed. These tests are useful for epidemiologic studies 
because they can distinguish between different E. histolytica strains, but they 
remain impractical for clinical use. Because most of the existing epidemiologic 
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data on amebiasis were collected using methods that fail to distinguish E. 
histolytica from E. dispar, the true world-wide burden of amebiasis remains 
unclear. The need to diagnose these emerging and reemerging intestinal 
protozoa accurately and rapidly to avoid misdiagnosis of other causes of 
dysentery as amebiasis has stimulated development of the new diagnostic 
tests and treatment. 

 

Diagnostic criteria: 

Pathologic diagnosis: presence of amebic trophozoites   

Laboratory diagnosis: ELISA or PCR  
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+˅�ȴL̘ȁɝΔ˭  
ɤ�¾Êɤ���¾L̘ȁɝΔưȕ˭ȁģ8Ϻ�ЇŰ  

 

8 Ϻ ȁģ
ͷ̍ 

ˋ         ϗ ȯşÜ ʟ  Ģ  ʑ  Ð 

̉ ͱ 1. Myxoma Dog ƸȴȋƷȯşϢΔ+

C 
 2. Chordoma Ferret ƸȴȋƷȯşϢΔ+

C 
 3. Ependymoblastoma Human ŲŀƶŇϢȠ 
 8. Synovial sarcoma Pigeon ƸȴȋƷȯşϢΔ+

C 
 18. Malignant lymphoma Human ŲŀƶŇϢȠ 
 19. Malignant lymphoma Wistar rat ȴǟ̫Вȯşυʪ;

ưċ+C 
 24. Metastatic thyroid carcinoma Human ƭ�ˬÃϢȠ 
 25. Chordoma Human ˬ�âP˺ƶŇϢȠ 
 34. Interstitial cell tumor Dog +Τ"ΔϯϢΔČ 
 35. Carcinoid tumor Human ŲŀƶŇϢȠ 
 36. Hepatic carcinoid Siamese cat ƸȴȋƷȯşϢΔ+

C 
 38. Pheochromocytoma Ferret ƸȴȋƷȯşϢΔ+

C 
 39. Extra adrenal pheochromocytoma Human ˬ�âP˺ƶŇϢȠ 
 40. Mammary gland fibroadenoma Rat ȴǟ̫Вȯşυʪ;

ưċ+C 
 41. Fibroadenoma Human ƭ�ϠǕϢȠ 
 42. Canine benign mixed type 

mammary gland tumor 
Pointer bitch +Τ"ΔϯϢΔČ 

 43. Phyllodes tumor Human o+̳�σϢȠ 
 44. Canine oral papilloma Dog oЖ"ΔϯϢΔČ 
 45. Squamous cell papilloma Human +ȴϢϳΔȠ 
 47. Lung: metastatic carcinoma 

associated with cryptococcal 
infection. 
Liver: metastatic carcinoma. 
Adrenal gland, right: carcinoma 
(primary) 

Human �ǃσϢȠ 

 56. Gastrointestinal stromal tumor Human o+̳�σϢȠ 
 59. Colonic adenocarcinoma Dog ƸȴȋƷȯşϢΔ+
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C 
 62. Submucosal leiomyoma of stomach Human ζ�ƧǨƶŇϢȠ 
 64. 1.Adenocarcinoma of sigmoid colon 

2.Old schistosomiasis of rectum 
Human ƭ�ˬÃϢȠ 

 71. Myelolipoma Human ocȏɫϢȠ 
 72. Reticulum cell sarcoma Mouse ȴǟ̫Вȯşυʪ;

ưċ+C 
 73. Hepatocellular carcinoma Human ˬ�âP˺ƶŇϢȠ 
 
 

74. Hepatocellular carcinoma induced 
by aflatoxin B1 

Wistar strain 
rats 

oЖƭ̚ˮϳşơş

̒Вŋ 
 81. Angiomyolipoma Human ϱŒʍ˩ϢȠ 
 82. Inverted papilloma of prostatic 

urethra 
Human ƭ�ˬÃϢȠ 

 84. Nephrogenic adenoma Human ȴǹϢȠ 
 86. Multiple myeloma with systemic 

amyloidosis 
Human Ñɑ˦ν̓ªϢȠ 

 87. Squamous cell carcinoma of renal 
pelvis and calyces with extension to 
the ureter 

Human ocȁɝ+C 

 88. Fibroepithelial polyp of the ureter Human ocȏɫϢȠ 
 90. Clear cell sarcoma of kidney Human ocϢΔȠ 
 93. Mammary gland adenocarcinoma, 

complex type , with 
chondromucinous differentiation 

Dog oЖ"ΔϯϢΔČ 

 94. 1.Breast, left, modified radical 
mastectomy, showing papillary 
carcinoma, invasive 
2.Nipple, left, modified radical 
mastectomy, papillary carcinoma, 
invasive 
3.Lymph node, axillary, left, 
lymphadenectomy, palillary 
carcinoma, metaststic 

Human ϱŒ̅�ϢȠ 

 95. Transmissible venereal tumor Dog +Τ"ΔϯϢΔČ 
 96. Malignant lymphoma, large cell 

type,        diffuse, B-cell 
phenotype 

Human ̯:ȵ˼ɑϢȠ 

 97. Carcinosarcomas Tiger oЖ΋΅ƱΔưċŋ 
 98. Mucinous carcinoma with intraductal      

carcinoma 
Human ƭ�ϠǕϢȠ 

 99. Mammary gland adenocarcinoma, 
type B, with pulmonary metastasis, 
BALB/cBYJ mouse 

Mouse ȴǟ̫Вȯşυʪ;ưċ 
+C 

 100. Malignant fibrous histiocytoma and    
paraffinoma 

Human +ȴϢϳΔȠ 

 102. Pleomorphic adenoma (benign Human Ñɑ˦ν̓ªϢȠ 
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mixed tumor) 
 103. Atypical central neurocytoma Human ˬ�âP˺ƶŇϢȠ 
 104. Cardiac schwannoma SD rat ȴǟ̫Вȯşυʪ;

ưċ+C 
 109. Desmoplastic infantile ganglioglioma Human Ȥ˙ϢΔȠ 
 107. 1.Primary cerebral malignant 

lymphoma 
2.Acquired immune deficiency 
syndrome 

Human ocx�/˩ϢȠ 

 111. Schwannoma Human �ǃσϢȠ 
 114. Osteosarcoma Dog ƸȴȋƷȯşϢΔ+

C 
 115. Mixed germ-cell stromal tumor, 

mixed sertoli cell and seminoma-like 
cell tumor 

Dog ƸȴȋƷȯşϢΔ+

C 

 116. Krukenberg’s Tumor Human ocȁɝ+C 
 117. Primary insular carcinoid tumor 

arising from cystic teratoma of 
ovary. 

Human ŭͺ˦ν̓ªϢȠ 

 119. Polypoid adenomyoma Human "�ÿ̓ªϢȠ 
 120. Gonadal stromal tumor Human ȏɫϢȠ 
 122. Gestational choriocarcinoma Human ̯:ȵ˼ɑϢȠ 
 123. Ovarian granulosa cell tumor Horse +Τ"ΔϯϢΔČ 
 129. Kaposi’s sarcoma Human ˅νϢȠ 
 131. Basal cell carcinoma (BCC) Human ϱŒ̅�ϢȠ 
 132. Transmissible venereal tumor Dog ͆Ж"ΔϯϢΔČ 
 137 Canine Glioblastoma Multiforme in 

Cerebellopontine Angle 
Dog +Τ"ΔϯϢȁɝư

ċŋ 
 143 Osteosarcoma associated with 

metallic  
implants 

Dog ȋƷȯşϢΔ+C 

 144 Radiation-induced osteogenic 
sarcoma 

Human ŭͺ˦ν̓ªϢȠ 

 145 Osteosarcoma, osteogenic Dog ͆Ж"ΔϯϢΔČ 
 146 Pleomorphic rhabdomyosarcoma Human ÎƗȠͽ�̂ˬÃϢ

Ƞ 
 147 Papillary Mesothelioma of 

pericardium 
Leopard ƊŒƱ"ΔϯϢΔČ 

 148 Cystic ameloblastoma Human ocϢΔȠ 
 149 Giant cell tumor of bone Canine +Τ"ΔϯϢΔȠ 
 150 Desmoplastic small round cell tumor  

(DSRCT) 
Human ˅νϢȠ 

 152 Hepatocellular carcinoma Human ϱŒ̅�ϢȠ 
 158 Hemangiopericytoma Human ϱŒ̅�ϢȠ 
 160 Cardiac fibroma Human Ȥ˙ϢΔ"ΔȁɝΔ
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Ʊ 
 166 Nephroblastoma Rabbit ȋƷȯşϢΔ+C 
 168 Nephroblastoma Pig oЖȯşƱøưċŋ 
 169 Nephroblastoma with 

rhabdomyoblastic differentiation 
Human Ȥ˙ϢΔ"ΔȁɝƱ 

 172 Spindle cell sarcoma Human ϱŒ̅�ϢȠ 
 174 Juxtaglomerular cell tumor Human ˬ�ϢȠȁɝμВƱ 
 190 Angiosarcoma Human Ȥ˙ϢΔ"ΔȁɝΔ

Ʊ 
 192 Cardiac myxoma Human ̯:ȵ˼ɑϢȠȁɝ

Ʊ 
 194 Kasabach-Merrit syndrome Human ˦νϢȠȁɝƱ 
 195 Metastatic hepatocellular 

carcinoma,  
right atrium 

Human ˬ�ϢȠȁɝƱ 

 197 Papillary fibroelastoma of aortic 
valve 

Human ˬ�ϢȠȁɝƱ 

 198 Extraplacental chorioangioma Human ȏɫϢȠȁɝƱ 
 208 Granulocytic sarcoma (Chloroma) of  

uterine cervix 
Human Ȥ˙ϢΔ"ΔȁɝΔ

Ʊ 
 210 Primary non-Hodgkin’s lymphoma of 

bone, diffuse large B cell, right 
humerus 

Lymphoma ̯:ȵ˼ɑϢȠȁɝ

Ʊ 
 

 213 Lymphoma, multi-centric type Dog +Τ"ΔϯϢČ 
 214 CD30 (Ki-1)-postitive anaplastic 

large cell lymphoma (ALCL) 
Human ˬ�ϢȠȁɝƱ 

 215 Lymphoma, mixed type Koala oЖ"ΔϯϢΔČ 
 217 Mucosal associated lymphoid tissue  

(MALT) lymphoma, small intestine 
Cat ͆Ж"ΔϯϢΔưċ

ŋ 
 218 Nasal type NK/T cell lymphoma Human Ȥ˙ϢΔ"ΔȁɝƱ 
 222 Acquired immunodeficiency 

syndrome 
(AIDS)with disseminated Kaposi’s  
sarcoma 

Human ˦νϢȠȁɝƱ 

224 Epithelioid sarcoma Human ̯:ȵ˼ɑϢȠȁɝ

Ʊ 
226 Cutaneous B cell lymphoma , 

eyelid ,  
bilateral 

Human ϱŒ̅�ϢȠȁɝƱ 

227 Extramammary Paget’s disease 
(EMPD) 
of the scrotum 

Human ˽ŬcϢ�͹Ʊ ,ȁ
ɝƱ 

228 Skin, back, excision, CD30+diffuse 
large B cell lymphoma, Soft tissue, 
leg , side not stated, excision, 
vascular leiomyoma 

Human Ȥ˙ϢΔ"ΔųɴϢ

ȠȁɝƱ 
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 231 Malignant melanoma, metastasis to 
intra-abdominal cavity 

Human ș̨ř�=Vɑȏɫ

ϢȠȁɝƱ 
 232 Vaccine-associated 

rhabdomyosarcoma 
Cat oЖ"ΔϯϢΔČ 

 233 1. Pleura: fibrous plaque, 2. Lung: 
adenocarcinoma, 3. Brain: 
metastatic adenocarcinoma 

Human Ȥ˙ϢΔ"Δųɴ+

ıϢȠȁɝƱ 

 235 1. Neurofibromatosis, type I 
2. Malignant peripheral nerve 
sheath tumor (MPNST)  

Human ŭͺ˦νϢȠȁɝƱ 

 239 Glioblastoma multiforme Human ϱŒ̅�ϢȠ 
 240 Pineoblastoma Wistar rat ̈́ËpĹ 
 241 Chordoid meningioma Human ȤϢȁɝƱ 
 243 Infiltrating lobular carcinoma of left 

breast with meningeal 
carcinomatosis and brain metastasis 

Human ŭͺ˦νϢȠȁɝƱ 

 245 Microcystic Meningioma. Human ȏɫϢȠȁɝƱ 
 247 Well-differentiated fetal 

adenocarcinoma without lymph 
node metastasis 

Human ˬ�âP˺ƶŇϢȠ 

 249 Adenocarcinoma of lung. Human ϱŒ̅�ϢȠ 
 252 Renal cell carcinoma Canine ȴ�oЖ"ΔϯϢΔ

ČϯϢΔưċŋ 
 253 Clear cell variant of squamous cell 

carcinoma, lung 
Human Ȥ˙ϢΔ"Δųɴ+

ıϢȠȁɝƱ 
 256 Metastatic adrenal cortical 

carcinoma 
Human ȏɫϢȠȁɝƱ 

 258 Hashimoto’s thyroiditis with diffuse 
large B cell lymphoma and papillary 
carcinoma 

Human Ȥ˙ϢΔ"Δųɴ+

ıϢȠȁɝƱ 

ɦˇ 6. Tuberculosis Monkey ͆Ж"ΔϯϢΔČ 
 7. Tuberculosis Human ƭ�ˬÃϢȠ 
 12. H. pylori-induced gastritis Human ocȁɝ+C 
 13. Pseudomembranous colitis Human ƭ�ˬÃϢȠ 
 26. Swine salmonellosis Pig +Τ"ΔϯϢΔČ 
 27. Vegetative valvular endocarditis Pig oЖ΋΅ƱΔưċŋ 
 28. Nocardiosis Human oЖƭ�ˬÃϢȠ 
 29. Nocardiosis Largemouth 

bass 
ƊŒΣǟǾȀȁĘś

ŋ 
 32. Actinomycosis Human oЖƭ�ϠǕϢȠ 
 33. Tuberculosis Human ƽǳζ�ƧǨƶŇϢ

Ƞ 
 53. Intracavitary aspergilloma and 

cavitary tuberculosis, lung. 
Human ϱŒ̅�ϢȠ 

 54. Fibrocalcified pulmonary TB, left Human Ŕ�ŲŀƶŇϢȠ 
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Apex. 
Mixed actinomycosis and 
aspergillosis lung infection with 
abscess DM, NIDDM. 

 58. Tuberculous enteritis with 
perforation 

Human Ñɑ˦ν̓ªϢȠ 

 61. Spirochetosis Goose ȴ�̧̃̚ȻϯϢƱ 
 63. Proliferative enteritis (Lawsonia 

intracellularis infection) 
Porcine ƊŒΣǟǾȀȁĘś

ŋ 
 68. Liver abscess (Klebsillae 

pneumoniae) 
Human ocϢΔȠ 

 77. 1. Xanthogranulomatous 

inflammation with 

nephrolithiasis, kidney, right. 

2. Ureteral stone, right. 

Human ϱŒ̅�ϢȠ 

 79. Emphysematous pyelonephritis Human ̯:ȵ˼ɑϢȠ 
 89. 1. Severe visceral gout due to 

kidney damaged 

2. Infectious serositis 

Goose +Τ"ΔϯϢΔČ 

 108. Listeric encephalitis Lamb ƊŒΣǟǾȀȁĘś

ŋ 
 113. Tuberculous meningitis Human ϱŒ̅�ϢȠ 
 134. Swine salmonellosis with meningitis Swine +Τ"ΔϯϢΔČ 
 135. Meningoencephalitis, fibrinopurulent 

and lymphocytic, diffuse, subacute, 
moderate, cerebrum, cerebellum 
and brain stem, caused by 
Streptococcus spp. infection 

Swine ȴǟ̫Вȯşυʪ;

ưċ+C 

 140 Coliform septicemia of newborn calf Calf ƊŒΣǟǾȀȁĘś

ŋ 
 161 Porcine polyserositis and arthritis

�Glasser’s disease� 
Pig +Τ"ΔϯϢΔȠ 

 162 Mycotic aneurysm of jejunal artery 
secondary to infective endocarditis 

Human ˦νϢȠȁɝƱ 

 170 Chronic nephritis caused by 
Leptospira spp 

Pig +Τ"ΔϯϢΔȠ 

 173 Ureteropyelitis and cystitis Pig +ȴ:Δ͉ϳ7k 
 254 Pulmonary actinomycosis. Human ȏɫϢȠȁɝƱ 
 259 Tuberculous peritonitis Human ̯:ȵ˼ɑϢȠȁɝ

Ʊ 
ȁơ 21. Newcastle disease Chickens oЖ"ΔϯϢΔČ 
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 22. Herpesvirus infection Goldfish oЖ"ΔϯϢΔČ 
 30. Demyelinating canine distemper 

encephalitis 
Dog oЖ΋΅ƱΔưċŋ 

 31. Adenovirus infection Malayan sun 
bears 

oЖ"ΔϯϢΔČ 

 50. Porcine cytomegalovirus infection Piglet oЖƭǟǾͽ�̒В

ŋ 
 55. Infectious laryngo-tracheitis 

(Herpesvirus infection) 
Broilers ȴ�ƊŒøɰΔȠϯ

ϢΔČ 
 69. Pseudorabies (Herpesvirus 

infection) 
Pig oЖ΋΅ƱΔưċŋ 

 78. Marek’s disease in native chicken Chicken ƊŒΣǟǾȀȁĘś

ŋ 
 92. Foot- and- mouth disease (FMD) Pig ƊŒΣǟǾȀȁĘś

ŋ 
 101. Swine pox Pig ƊŒƱø"ΔϯϢΔ

Č 
 110. Pseduorabies Piglet ȴ�ƊŒƱø"Δ 
 112. Avian encephalomyelitis Chicken ȴ�+Τ"Δ 
 128. Contagious pustular dermatitis Goat ƊŒΣ&oŒΣǟǾ

ȀȁĘśŋ 
 130. Fowl pox and Marek’s disease Chicken +Τ"ΔϯϢΔČ 
 133. Japanese encephalitis Human ŭͺÑɑ˦ν̓ªϢ

Ƞ 
 136 Viral encephalitis, polymavirus 

infection 
Lory ƸȴȋƷȯşϢΔ+

C 
 138 1.Aspergillus spp. encephalitis and 

myocarditis 
2.Demyelinating canine distemper 
encephalitis 

Dog oЖ"ΔϯϢΔČ 

 153 Enterovirus 71 infection Human ̯:ȵ˼ɑϢȠ 
 154 Ebola virus infection African Green 

monkey 
ÎƗȠȴǟƱΔĶǘ

˭̫Вȯş+C 
 155 Rabies Longhorn  

Steer 
oЖ"ΔϯϢΔČ 

 163 Parvoviral myocarditis Goose ƊŒƱø"ΔϯϢΔ

Č 
 199 SARS Human o"ϢȠȁɝƱ 
 200 TGE virus swine ͆ЖȯşƱøưċŋ 
 201 Feline infectious peritonitis(FIP) Feline oЖ"ΔϯϢΔČ 
 209 Chicken Infectious Anemia (CIA) Layer ƊŒĘśŋ 
 219 1.Lymph node:Lymphdenitis, with 

lymphocytic depletion and 
intrahistiocytic basophilic 

Pig ͆ЖȯşƱøưċŋ 
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cytoplasmic inclusion bodies. 
Etiology consistent with Porcine 
Circovirus(PCV)infection. 
2.Lung: Bronchointerstitial 
pneumonia,moderate, 
lymphoplasmacytic, subacute. 

 220 Cytomegalovirus colitis Human ̯:ȵ˼ɑϢȠȁɝ

Ʊ 
 221 Canine distemper virus 

Canine adenovirus type ll 
co-infection 

Canine ȴǟ̫Вȯşυʪ;

ưċ+C 

 223 1. Skin, mucocutaneous junction 
(lip): Cheilitis, subacute, diffuse, 
sever, with epidermal pustules, 
ballooning degeneration, 
proliferation, and eosinophilic 
intracytoplasmic inclusion bodies, 
Saanen goat. 
2. Haired skin: Dermatitis, 
proliferative, lymphoplasmacytic, 
subacute, diffuse, sever, with 
marked epidermal pustules, 
ballooning degeneration, 
acanthosis, hyperkeratosis, and 
eosinophilic intracytoplasmic 
inclusion bodies. 

Goat oЖȯşƱøưċŋ 

238 Hydranencephaly 
 

Cattle ȴ�ƊŒƱø"Δϯ

ϢΔČ 
 248 Porcine Cytomegalovirus (PCMV) 

infection 
Swine ȴ�ƊŒƱø"Δϯ

ϢΔČ 
 250 Porcine respiratory disease complex 

(PRDC) and polyserositis, caused 
by co-infection with pseudorabies 
(PR) virus, porcine circovirus type 2 
(PCV 2), porcine reproductive and 
respiratory syndrome (PRRS) virus 
and Salmonella typhimurium. 

 ƊŒΣǟǾȀȁĘŋ 

 255 Vaccine-induced canine distemper gray foxes  ȴ�oЖ"ΔϯϢΔ

Č 
Дˇ 23. Chromomycosis Human ocȁɝ+C 
 47. Lung: metastatic carcinoma 

associated with cryptococcal 
infection. 
Liver: metastatic carcinoma. 
Adrenal gland, right: carcinoma 
(primary) 

Human �ǃσϢȠ 

 48. Adiaspiromycosis Wild rodents oЖ"ΔϯϢΔČ 
 52. Aspergillosis Goslings ƊŒΣǟǾȀȁĘś
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ŋ 
 53. Intracavitary aspergilloma and 

cavitary tuberculosis, lung. 
Human ϱŒ̅�ϢȠ 

 54. Fibrocalcified pulmonary TB, left 
Apex. 
Mixed actinomycosis and 
aspergillosis lung infection with 
abscess DM, NIDDM. 

Human Ŕ�ŲŀƶŇϢȠ 

 105. Mucormycosis 
Diabetes mellitus 

Human ŭͺÑɑ˦ν̓ªϢ

Ƞ 
 127. Eumycotic mycetoma Human ŭͺÑɑ˦ν̓ªϢ

Ƞ 
 138 1.Aspergillus spp. encephalitis and 

myocarditis 
2.Demyelinating canine distemper 
encephalitis 

Dog oЖ"ΔϯϢΔČ 

ȸ� 14. Dirofilariasis Dog oЖƭǟǾͽ�̒В

ŋ 
ϟ 15. Pulmonary dirofilariasis Human oc̳�σϢȠ 
 20. Sparganosis Human oc̳�σϢȠ 
 46. Feline dirofilariasis Cat ƸȴȋƷȯşϢΔ+

C 
 49. Echinococcosis Human oc̳�σϢȠ 
 60. Intestinal capillariasis Human ocȣȫϢȠ 
 64. 1.Adenocarcinoma of sigmoid colon 

2.Old schistosomiasis of rectum 
Human ƭ�ˬÃϢȠ 

 66. Echinococcosis Chapman,s 
zebra 

oЖ"ΔϯϢΔČ 

 67. Hepatic ascariasis and cholelithiasis Human ̯:ȵ˼ɑϢȠ 
 106. Parasitic meningoencephalitis, 

caused by Toxocara canis larvae 
migration 

Dog ͆Ж΋΅ƱΔưċŋ 

 139 Disseminated strongyloidiasis Human ŭͺÑɑ˦ν̓ªϢ

Ƞ 
 
 

141 Eosinophilic meningitis caused by 
Angiostrongylus cantonensis 

Human oc̳�σϢȠȁɝ

μВɾ 
 156 Parastrongylus cantonensis 

infection 
Formosan 
gem-faced civet 

+Τ"ΔϯϢΔȠ 

 157 Capillaria hepatica, 
Angiostongylus cantonensis 

Norway Rat ÎƗȠ̚ˮĶǘ˭̚

ˮϳşơş̒Вŋ 
 202 Colnorchiasis Human Ȥ˙ϢΔȠųɴϢȠ 
 203 Trichuriasis Human ̯:ȵ˼ɑϢȠ 
 204 Psoroptes cuniculi infection (Ear 

mite) 
Rabbit ̚ˮϳşơş̒Вŋ 

 205 Pulmonary dirofilariasis Human ıŶśς+CϢȠ 
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 206 Capillaries philippinesis Human ıŶśς+CϢȠ 
 207 Adenocarcinoma with 

schistosomiasis 
Human ŭͺÑɑ˦ν̓ªϢ

Ƞ 
Ǖϟ 4. Cryptosporidiosis Goat oЖ΋΅ƱΔưċŋ 
 15. Amoebiasis Lemur fulvus oЖ΋΅ƱΔưċŋ 
 16. Toxoplasmosis Squirrel oЖ΋΅ƱΔưċŋ 
 17. Toxoplasmosis Pig ƊŒøɰΔȠϯϢΔ

Č 
 51. Pneumocystis carinii pneumonia Human ocȁɝ+C 
 57. Cecal coccidiosis Chicken +Τ"ΔϯϢΔČ 
 65. Cryptosporidiosis Carprine oЖ΋΅ƱΔưċŋ 
 211  Avian malaria, African black-footed 

penguin 
Avian ͆ЖȯşƱøưċŋ 

 242 Neosporosis Cow ȴ�ƊŒƱø"Δϯ

ϢΔČ 
� Ù

¾Г 
70. Acute Q fever hepatitis Human Ñɑ˦ν̓ªϢȠ 
229 Necrotizing inflammation due to 

scrub typhus 
Human Ñɑ˦νϢȠȁɝƱ 

 251 Scrub typhus with diffuse alveolar 
damage in bilateral lungs. 

Human Ñɑ˦νϢȠȁɝƱ 

�͹ 216 Cytophagic histiocytic panniculitis 
with terminal hemophagocytic 
syndrome 

Human Ñɑ˦ν̓ªϢȠȁ

ɝƱ 

Īt 9. Perinephric pseudocyst Cat oЖ"ΔϯϢΔČ 
 10. Choledochocyst Human ŲŀƶŇϢȠ 
 11. Bile duct ligation Rat +Τ"ΔϯϢΔČ 
 37. Myositis ossificans Human ocϢΔȠ 
 75. Acute yellow phosphorus 

intoxication 
Rabbits +Τ"ΔϯϢΔČ 

 76. Polycystic kidney bilateral and renal 
failure 

Cat ƸȴȋƷȯşϢΔ+

C 
 151 Osteodystrophia fibrosa Goat oЖ΋΅ƱΔưċŋ

&oŒΣǟǾȀȁĘ
śŋ 

 80. 1.Glomerular sclerosis and 
hyalinosis, segmental, focal, 
chronic, moderate 
2.Benign hypertension 

SHR rat ȴĘϢΔȠ & ȴǟ
̫Вȯşυʪ;ưċ

+C 

 83. Phagolysosome-overload 
nephropathy 

SD rats ̫ В ȯ ş υ ʪ ; ư ċ         
+C 

 85. Renal amyloidosis Dog oЖ΋΅ƱΔưċŋ 
 89. 1.Severe visceral gout due to kidney 

damaged 
2.Infectious serositis 

Goose +Τ"ΔϯϢΔČ 
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 91. Hypervitaminosis D Orange-rumped 
agoutis 

oЖ"ΔϯϢΔČ 

 118. Cystic endometrical hyperplasia Dog ͆Ж΋΅ƱΔưċŋ 
 121. Cystic subsurface epithelial 

structure (SES) 
Dog ȴƱ˭̫Вȯş+C 

 124. Superficial necrolytic dermatitis Dog ƸȴȋƷȯşϢΔ+

C 
 125. Solitary congenital self-healing 

histiocytosis 
Human ϱŒʍ˩ϢȠ 

 126. Alopecia areata Mouse ̫Вȯşυʪ;ưċ

+C 
 142 Avian encephalomalacia (Vitamin E 

deficiency) 
Chicken ȴ�ƊŒƱø"Δϯ

ϢΔČ 
 159 Hypertrophic cardiomyopathy Pig oЖ"ΔϯϢΔČ 
 165 Chinese herb nephropathy Human �ǃσϢȠȁɝɾ;

˄ЍƱ 
 167 Acute pancreatitis with 

rhabdomyolysis 
Human ˦νϢȠȁɝƱ 

 171 Malakoplakia Human ̯:ȵ˼ɑϢȠ 
 183 Darier’s disease Human Ȥ˙ϢΔ"ΔȁɝƱ 
 191 1. Polyarteritis nodosa 

2. Hypertrophic Cardiomyopathy 
Feline oЖ"ΔϯϢΔČ 

 193 Norepinephrin cardiotoxicity Cat o+̳σ 
 196 Cardiomyopathy (Experimental) Mice ̈́ËpĹ 
 212 Kikuchi disease (histiocytic 

necrotizing lymphandenitis) 
Lymphandenitis ȏɫϢȠȁɝƱ 

 225 Calcinosis circumscripta, soft tissue 
of the right thigh, dog 

Dog oЖ"ΔϯϢŋ 

 230 Hemochromatosis, liver, bird Bird oЖ"ΔϯϢΔČ 
 234 Congenital hyperplastic goiter  Holstein calves ƊŒΣǟǾȀȁĘś

ŋ 
 236 Hepatic lipidosis (fatty liver) Rats +Τ"ΔϯϢΔȁɝ

Δưċŋ 
 237 Arteriovenous malformation (AVM) of 

cerebrum 
Human ȏɫϢȠȁɝƱ   

 244 Organophosphate induced delayed 
neurotoxicity in hens 

Hens +Τ"ΔϯϢΔȁɝ

Δưċŋ 
 257 Severe lung fibrosis after 

chemotherapy in a child with Ataxia- 
Telangiectasia 

Human ˦νϢȠȁɝƱ 
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