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什麼是流感?

‧因流感病毒引起之急性呼吸道疾病

‧需要經由實驗室証明才能跟其他急性
 呼吸道疾病區分

‧經由飛沫傳染

‧全球各年齡層都會受到感染

‧疫苗是預防流感最經濟的一個方法



流感病毒傳染途徑:飛沫傳染



A型與B型流感病毒
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A 型流感病毒亞型的自然宿主  Natural Hosts of Influenza A Subtypes

Host HA subtypes NA subtypes

Avian H1~H16 N1~N9

Human H1, H2, H3 N1, N2

Swine H1, H3 N1, N2

Horse H3, H7 N7, N8
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流感病毒在人群流行的時程流感病毒在人群流行的時程
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流感病毒的致命武器:  
抗原轉移與抗原漂移



流感病毒的基因重排
 Reassortment of Influenza Viruses
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流感病毒透過基因重排造成抗原轉移
 （Antigenic Shift）

Webster RG. 2002.



過去一百年發生過的人流感大流行
 Antigenic Shift for Flu Outbreaks

Year Strain Mortality
1918-20 H1N1

(Spanish flu)
>20 million

1957-58 H2N2
(Asian flu) 

>1 million

1968-69 H3N2
(Hong Kong flu)

<1 million

1977-78 H1N1
(Russia flu)

<1 million

Textbook of Influenza. Chapter 1 & 41.Textbook of Influenza. Chapter 1 & 41.



Treanor, J. N Engl J Med 2004.

流感病毒透過基因突變造成抗原漂移
Antigenic Drift in Influenza Viruses

RBC



另一類可怕的流感:高致病型禽流感





Avian Influenza in Humans, 1997-2004

Stephenson et al. 2004

H10N7
Egypt
2 cases



2003年至今人類感染H5N1確定病例數
 

-
 

387 cases,245 deaths



High Pathogenic Avian Influenza







Transmission of avian Transmission of avian 
influenza virus by stoolinfluenza virus by stool



2009 Mexico Swine Flu





Map: International Co-circulation of 2009 H1N1 and Seasonal Influenza 
(As of October 9, 2009; posted October 9, 2009, 3:00 PM ET) 







Published by AAAS R. J.  Garten et al.,  Science  325, 197 -201 (2009)    

Fig. 1 Host and lineage origins for the gene segments of the 2009 A(H1N1) virus: PB2, polymerase basic 
2; PB1, polymerase basic 1; PA, polymerase acidic; HA, hemagglutinin; NP, nucleoprotein; NA, 

neuraminidase; M, matrix gene; NS, nonstructural gene



Published by AAAS
R. J.  Garten et al.,  Science  325, 197 -201 (2009)    

Fig. 2 A maximum likelihood phylogenetic tree for nucleotide sequences of the HA gene of selected 
influenza viruses





防治流感的抗病毒藥物

‧M2 抑制劑
 

(A 型有效): 金剛胺
 (amantadine)、金剛乙胺

‧NA 抑制劑
 

(A & B型有效) : 克流感
 (oseltamivir)、瑞樂莎(zanamivir)









流感疫苗



Pandemic Influenza Vaccines



禽流感疫苗之開發現況



Eight-plasmid 反式遺傳學技術
 禽流感病毒疫苗株的製備





Cell Culture-based Flu Vaccines



Madin-Darby canine kidney 
(MDCK) cells

• first extracted in 1958 from a healthy 
cocker spaniel and subsequently 
“immortalized” through growth in culture

• Such cells prove to be “highly permissive” 
for growing the influenza virus

• Whether MDCK cells are tumorigenic and 
oncogenic ?



Cell Culture Flu Vaccines 
• Solvay

– MDCK cells grown on 
microcarriers within 
bioreactors

• Nobilon
– MDCK cells grown on 

microcarriers within 
bioreactors

• Chiron
– MDCK cells adapted 

to grow in suspension
• Baxter

– Vero cells grown on 
microcarriers within 
bioreactors (Vaccine 
2007)

• both types of cells can induce 
tumors when administered to 
immunosuppressed mice

• post-MDCK vaccine- 
manufacturing procedures 
entail extensive purification 
and inactivation steps to 
reduce the risk that any 
intact MDCK cells or cell- 
derived neoplastic agents 
could be found in the final 
vaccine product.

• Solvay's Medema estimates a 
greater than 10^21 clearance 
factor for removing MDCK 
cells from finished vaccine, 
while Chiron's cell-removal 
estimates extend higher. 

















MedImmune FluMist





Influenza A (H1N1) 2009 
Monovalent

• FDA approved these vaccines as a strain change to each 
manufacturer’s seasonal influenza vaccine. There is considerable 
experience with seasonal influenza vaccine development and 
production and influenza vaccines produced by this technology have 
a long and successful track record of safety and effectiveness in the 
United States. The Influenza A (H1N1) 2009 Monovalent vaccines 
will undergo the usual testing and lot release procedures that are in 
place for seasonal influenza vaccines.

• Injectable Vaccines
– Influenza A (H1N1) 2009 Monovalent Vaccine (CSL Limited)
– Influenza A (H1N1) 2009 Monovalent Vaccine (Novartis Vaccines and 

Diagnostics Limited)
– Influenza A (H1N1) 2009 Monovalent Vaccine (Sanofi Pasteur, Inc.)

• Intranasal Vaccine
– Influenza A (H1N1) 2009 Monovalent Vaccine (MedImmune LLC)

http://www.fda.gov/BiologicsBloodVaccines/Vaccines/ApprovedProducts/ucm181975.htm
http://www.fda.gov/BiologicsBloodVaccines/Vaccines/ApprovedProducts/ucm181973.htm
http://www.fda.gov/BiologicsBloodVaccines/Vaccines/ApprovedProducts/ucm181973.htm
http://www.fda.gov/BiologicsBloodVaccines/Vaccines/ApprovedProducts/ucm181971.htm
http://www.fda.gov/BiologicsBloodVaccines/Vaccines/ApprovedProducts/ucm181970.htm








台灣疫苗開發分工體系



國家衛生研究院生物製劑先導工廠

（94年9月動土、96年完工、97年試產）

細菌性疫苗:b 型嗜血桿菌疫苗,卡介苗
開發新疫苗：腸病毒疫苗,H5N1及H1N1流感疫苗



國光生技公司完成國內首座符合歐盟標準的新

 疫苗廠，昨天下午由總統馬英九(左二)等人共

 同主持啟用典禮。2009/06/18 19:40》

國光生技新疫苗廠昨天啟

 用，將立即投入新流感疫苗

 研發產製。圖為國光生技員

 工正在篩選疫苗所需的雞胚

 胎蛋。（路透）

 2009/06/18 19:40》

http://www.cdns.com.tw/20090619/med/jkbj/01A000002009061821275920_z.jpg




Vaccine Related Questions
• Thimerosal 硫柳汞

– a mercury-based preservative that has been used for 
decades in the United States in multi-dose vials (vials 
containing more than one dose) of some vaccines to 
prevent the growth of microorganisms, such as 
bacteria and fungi, which may contaminate them. 

• Guillain-Barré syndrome (GBS) 吉蘭-巴雷氏綜合
 症

– 1976 swine flu vaccine in US 
– a higher risk for GBS than those who were not 

vaccinated (about 1 additional case occurred per 
100,000 people vaccinated).  
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