
ÖćøÝĆéĀöüéĀöĎŠÿĉęÜöĊßĊüĉêêćöøąïïĔĀöŠ

Domain Bacteria
Domain Archea

Domain Eukarya

�Prokaryote
�No nucleus, no organelles

�Eukaryote
�With nucleus, usually with organelles
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“Biodiversity is life
Biodiversity is our life”
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ìĊęđøćĕöŠÙčšîđÙ÷ǰ

đóøćąđøćöĂÜĕöŠđĀĘî!!
too small too see

Tree of Life
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They are tiny but very important!
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�̧É¤µ: https://www.bioserendipity.com/cancers-with-a-possible-bacterial-contribution/human_microbiota/

Human Microbiome = �º°��̧Ã�¤�°��» ·̈��¦̧¥r�´Ê�®¤��̧É°µ«¥́Ä�¦nµ��µ¥�°�¤�»¬¥r
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ļand They are everywhere!!!!!!!!!
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öćđøĊ÷îøĎšđøČęĂÜÿĉęÜöĊßĊüĉêđúĘÖėǰóüÖîĊĚĔĀšöĊðøąē÷ßîŤÖĆïêĆüđøćÖĆîđëĂąǰ-
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What to focusļ..
� What are differences between them 

� Virus
� Bacteria 
� Fungi
� Protozoa

� How importance they are 
� to our environment 
� to us

� Good health 
� Bad health

� How to live with them smartly

512101/1_2563

Friends & Foe
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Life vs. Non-life 	Ă÷ŠćúČöìïìüî

� úĆÖþèąǰ7 ðøąÖćøìĊęÿĞćÙĆâ×ĂÜÿĉęÜöĊßĊüĉêǰĕéšĒÖŠǰ

1) ÿĉęÜöĊßĊüĉêöĊÖćøÿČïóĆîíčŤ 	Reproduction) - ÖćøđóĉęöÝĞćîüî×ĂÜÿĉęÜöĊßĊüĉêßîĉéđéĊ÷üÖĆîǰ
đóČęĂéĞćøÜøĆÖþćđñŠćóĆîíčŤĕüš

2) ÖćøđðúĊę÷îĒðúÜìćÜđÙöĊõć÷ĔîøŠćÜÖć÷ǰ(Metabolism)  - êšĂÜÖćøÿćøĂćĀćøĒúą
óúĆÜÜćîǰđóČęĂĔßšĔîÖĉÝÖøøöêŠćÜėǰ

3) öĊÖćøđÝøĉâđêĉïēêǰ	Development) ı đóĉęö×îćé/ÝĞćîüî×ĂÜđàúúŤ
4) öĊÖćøêĂïÿîĂÜêŠĂÿĉęÜđøšćǰ(Response to stimuli )-đóČęĂĀćĂćĀćø/ĀúïĀúĊÖõĆ÷

5) öĊÖćøøĆÖþćéčú÷õćó×ĂÜøŠćÜÖć÷ (Homeostasis) ñŠćîÖúĕÖêŠćÜėǰǰ
6) öĊÖćøÝĆéøąïïõć÷ĔîđàúúŤĒúąøŠćÜÖć÷ (Organization)
7) ÖćøðøĆïêĆüĔĀšđ×šćÖĆïÿõćóĒüéúšĂöǰ	Adaptation)

512101/1_2563 9!ว#ทยา'ห)บค, 2
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Viruses, are they alive or not???

512101/1_2563 10
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ĕüøĆÿǰÙČĂǰĂąĕø    

� Virus = öćÝćÖõćþćúąêĉîǰìĊęĒðúüŠćǰóĉþǰ	poison)
� üĉÿćüĉì÷ćǰĀøČĂǰvirology
� ×îćéđúĘÖöćÖǰ������ǰ	���
ǰnm. (ñŠćîđÙøČęĂÜÖøĂÜĒïÙìĊđøĊ÷ĕéš


� ĕüøĆÿĕöŠÝĆéđðŨîđàúúŤǰĒêŠÝĆéđðŨîǰĂîčõćÙǰ	particle) >> ĕöŠÝĆéđðŨîÿĉęÜöĊßĊüĉêǰ

� �ǰĂîčõćÙǰðøąÖĂïéšü÷ǰÿćøóĆîíčÖøøöǰ+ protein coat
� ÿćøóĆîíčÖøøöđðŨîǰDNA ĀøČĂǰRNA Ă÷ŠćÜĔéĂ÷ŠćÜĀîċęÜđìŠćîĆĚî

� öĊÙčèÿöïĆêĉđðŨîǰðøÿĉêëćüøǰĀøČĂǰobligate intracellular parasites ÙČĂǰ
đóĉęöÝĞćîüîĕéšđöČęĂĂ÷ĎŠĔîÿĉęÜöĊßĊüĉêĂČęîđìŠćîĆĚîǰĕöŠÿćöćøëđóćąđúĊĚ÷ÜĔîĂćĀćøìĊęĕöŠöĊßĊüĉê

� óïüŠć đðŨîðøÿĉê×ĂÜÿĉęÜöĊßĊüĉêìčÖßîĉéǰ	ÙîǰÿĆêüŤǰóČßǰĒöúÜǰđßČĚĂøćǰĒúąĒïÙìĊđøĊ÷
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(Microbiology society)
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ÖćøÙšîóïĕüøĆÿÙøĆĚÜĒøÖ/Discovery of Virus
� Dimitri Iwanowski óïüŠćǰÿćøÿÖĆéÝćÖĔï÷ćÿĎïìĊęđðŨîēøÙĔïéŠćÜǰ

đöČęĂñŠćîđÙøČęĂÜÖøĂÜĒïÙìĊđøĊ÷Ēúšüǰ÷ĆÜÿćöćøëìĞćĔĀšđÖĉéēøÙĕéšĂĊÖ

� Ùý�ǰ����ǰMartinus Beijerinck ÷Čî÷ĆîĒúą×÷ć÷ñúÖćøýċÖþćǰ
đøĊ÷ÖÿĉęÜìĊęìĞćĔĀšđÖĉéēøÙĔïéŠćÜîĊĚüŠćǰĶĕüøĆÿ= poisonķ

� ĕüøĆÿßîĉéĒøÖǰTobacco Mosaic Virus (TMV) ĕüøĆÿĔïéŠćÜ÷ćÿĎï

� öĊÖćøÙšîóïēøÙìĊęđÖĉéÝćÖĕüøĆÿêćööćĂĊÖöćÖöć÷ǰ�ǰÖćøýċÖþć
úĆÖþèąǰēÙøÜÿøšćÜǰóĆîíčýćÿêøŤǰĒúąÖćøđóĉęöÝĞćîüî×ĂÜđßČĚĂĕüøĆÿ

� The truth is, we don't fully understand viruses, 
and we're still trying to understand life.

512101/1_2563 12https://phys.org/news/2020-06-viruses-alive-wrong.html
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đðøĊ÷ïđìĊ÷ï×îćé×ĂÜĕüøĆÿǰvs. đàúúŤĒïÙìĊđøĊ÷ vs. đàúúŤđöĘéđúČĂéĒéÜ×ĂÜÙî
512101/1_2563 13!ว#ทยา'ห)บค, 2



ēÙøÜÿøšćÜ×ĂÜĕüøĆÿðøąÖĂïéšü÷ĂąĕøïšćÜ 

� ��ǰÿćøóĆîíčÖøøöǰĀøČĂǰÖøéîĉüÙúĊĂĉÙǰđðŨîǰDNA ĀøČĂǰRNA
Ă÷ŠćÜĔéĂ÷ŠćÜĀîċęÜđìŠćîĆĚî

ĻǰĂćÝđðŨîǰsingle ĀøČĂǰdouble strand ÖĘĕéš
ĻǰĂćÝđðŨîđÿšîêøÜǰĀøČĂǰüÜÖúö

Ļǰ×îćéǰ���������ǰëċÜǰ���
���ǰnucleotide pairs
� 2. capsid ðøąÖĂïéšü÷ĀîŠü÷÷ŠĂ÷×ĂÜēðøêĊî đøĊ÷Öǰcapsomer
� ĂîčõćÙĕüøĆÿìĊęÿöïĎøèŤǰđøĊ÷ÖǰüĉøĉĂĂî�ĕüøĉĂĂîǰ

(virion = nucleic acid + capsid)
� ïćÜßîĉéöĊđðúČĂÖĀčšöÿćøóĆîíčÖøøöǰ	envelope)

capsomer

512101/1_2563 14!ว#ทยา'ห)บค, 2



øĎðøŠćÜúĆÖþèą×ĂÜĕüøĆÿǰ	viral morphology)
� ÿĆÜđÖêÝćÖúĆÖþèąÖćøÝĆéđøĊ÷Ü×ĂÜēðøêĊî capsid ēé÷ĔßšÖúšĂÜÝčúìøøýîŤĂĉđúÙêøĂî

� capsomer ĀŠĂĀčšöÿćøóĆîíčÖøøöǰÝĆéđøĊ÷ÜêĆüÖĆî×ċĚîđðŨîøĎðøŠćÜ×ĂÜǰcapsid

512101/1_2563

õćóüćé

Drawing

õćóÝćÖÖúšĂÜ

ÝčúìøøýĂĉđúÙêøĂî

SEM pics
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ÖćøÝĆéÝĞćĒîÖĕüøĆÿ

� úĆÖþèą×ĆĚîêšîǰ	primary characteristics)
� ÿöïĆêĉìćÜđÙöĊ×ĂÜÖøéîĉüÙúĊĂĉÖǰüŠćǰđðŨîǰDNA ĀøČĂǰRNA

� DNA virus
� RNA virus

� ēÙøÜÿøšćÜ×ĂÜǰvirion
� êĞćĒĀîŠÜĔîÖćøđóĉęöÝĞćîüî×ĂÜĕüøĆÿ

� úĆÖþèą×ĆĚîìĊęÿĂÜǰ	secondary characteristics)
� ßîĉé×ĂÜǰhost ĒïŠÜĕéšÙøŠćüėǰđßŠîǰĕüøĆÿóČß
ǰĕüøĆÿÿĆêüŤ
ǰĕüøĆÿĒïÙìĊđøĊ÷

� ÖćøĒóøŠÖøąÝć÷ĀøČĂÖćøêĉéêŠĂ×ĂÜēøÙĔîíøøößćêĉ

512101/1_2563 16!ว#ทยา'ห)บค, 2



ÖćøêĆĚÜßČęĂĕüøĆÿ

� îĉ÷öđøĊ÷ÖßČęĂêćöēøÙìĊęĕüøĆÿßîĉéîĆĚîÖŠĂǰđßŠî
� Herpes virus= ĕüøĆÿēøÙđøĉö
� Rabies virus = ĕüøĆÿēøÙóĉþÿčîĆ×ïšć

� TMV = tobacco mosaic virus = ĕüøĆÿēøÙĔïéŠćÜ÷ćÿĎï

� International Committee on Taxonomy of Viruses (ICTV)
� êĆüĂ÷ŠćÜÖćøđøĊ÷ÖßČęĂĕüøĆÿêćöǰICTV

� Family: Poxviridae
� Subfamily: Chordopoxvirinae
� Genus: Orthopoxvirus
� Species: Vacciniavirus

ēøÙòŘéćþǰĀøČĂĕ×šìøóĉþǰ	smallpox


512101/1_2563

smallpox virus
17!ว#ทยา'ห)บค, 2



ÖćøđóĉęöÝĞćîüî×ĂÜĕüøĆÿǰ	Viral Replication)
� ĕüøĆÿđöČęĂĂ÷ĎŠîĂÖđàúúŤǰhost ÝąĕöŠöĊÖĉÝÖøøöìćÜđöêćïĂúĉàċö

� ÖćøđóĉęöÝĞćîüî×ĂÜĕüøĆÿêšĂÜđÖĉé×ċĚîĔîđàúúŤǰhost đìŠćîĆĚî
đóøćąêšĂÜĔßšóúĆÜÜćîĒúąÿćøêĆĚÜêšîêŠćÜėǰĔîÖćøđóĉęöÝĞćîüîÝćÖǰhost

� ÖćøđóĉęöÝĞćîüî×ĂÜĕüøĆÿÙüïÙčöéšü÷÷ĊîÿŠüîĔĀâŠïîÿćøóĆîíčÖøøö×ĂÜĕüøĆÿ

� ×ĆĚîêĂîÖćøđóĉęöÝĞćîüî×ĂÜĕüøĆÿ öĊǰ�ǰ×ĆĚîêĂîêćöúĞćéĆï

1) đÖćąêĉéđÝšćïšćî

2) đ×šćÿĎŠđàúúŤ

3) ÿøšćÜßĉĚîÿŠüîêŠćÜė

4) ðøąÖĂïêĆüđðŨîĕüøĆÿ

5) ĂĂÖÝćÖđàúúŤ

512101/1_2563 18!ว#ทยา'ห)บค, 2



ÖćøđÖćąêĉéđÝšćïšćî (attachment)

Adeno virus Ĕßšǰǰpenton Influenza virus Ĕßšǰǰhemagglutinin spike

T-even Ĕßšǰfiber tail ÖćøđÖćąêĉé×ĂÜǰHIV Ĕßšǰgp120
512101/1_2563
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Öćøđ×šćÿĎŠđàúúŤđÝšćïšćîǰ	host cell penetration)

Rearrangement of capsid & uncoating

Fusion & uncoating

Endocytosis & uncoating

Attach and injecting
512101/1_2563 20!ว#ทยา'ห)บค, 2



ÖćøÿøšćÜÿŠüîêŠćÜėǰ×ĂÜĕüøĆÿ-component production

512101/1_2563

ĕüøĆÿ×ĂÜĒïÙìĊđøĊ÷

(Bacteriophage) ĕüøĆÿêĆïĂĆÖđÿïǰC 
Hepatitis C virus

21!ว#ทยา'ห)บค, 2



ÖćøøüöêĆüđðŨîĕüøĆÿìĊęÿöïĎøèŤǰ	assembly or maturation)
� đöČęĂĕüøĆÿÿøšćÜÿćøóĆîíčÖøøöĒúąĂÜÙŤðøąÖĂïÙøïǰßĉĚîÿŠüîêŠćÜėǰ

ÝąøüöđðŨîĂîčõćÙĕüøĆÿìĊęÿöïĎøèŤ

512101/1_2563

ĕüøĆÿ×ĂÜĒïÙìĊđøĊ÷

Bacteriophage
đàúúŤĒïÙìĊđøĊ÷ǰ	ÿĊôŜć
ǰ

ĕüøĆÿĕ×šĀüĆéĔĀâŠ

Influenza virus

Adeno virus

22!ว#ทยา'ห)บค, 2



ÖćøĂĂÖÝćÖđàúúŤǰ	Release) ×ĂÜĕüøĆÿ

512101/1_2563

Adeno virus Influenza virus

HIVBacteriophage 23!ว#ทยา'ห)บค, 2



Bacteriophage/ĒïÙđìĂøĉēĂòćÝ
� îĉ÷öĔßšđðŨîêĆüĒìîĔîÖćøýċÖþćĕüøĆÿ

� ĕüøĆÿ×ĂÜĒïÙìĊđøĊ÷ǰĒïŠÜđðŨîǰ� ßîĉéǰĕéšĒÖŠ

� 1.Virulent phage đöČęĂđóĉęöÝĞćîüîĔîĒïÙìĊđøĊ÷Ēúšüǰ
phage ßîĉéîĊĚÝąìĞćúć÷ǰhost cell ĔĀšĒêÖÿúć÷Ĕî×èąìĊę
ðúŠĂ÷ĕüøĆÿĂĂÖöćõć÷îĂÖ đøĊ÷ÖÖćøêĉéđßČĚĂĕüøĆÿĒïïîĊĚüŠćǰ
lytic infection êĆüĂ÷ŠćÜđßŠîǰT even-phage: T2, T4, T6

� 2. Temperate phage ÝąöĊÖćøĒìøÖÿćøóĆîíčÖøøö×ĂÜǰ
phage đ×šćĕðĂ÷ĎŠĔîēÙøēöēàö×ĂÜĒïÙìĊđøĊ÷ǰđøĊ÷Öÿćø
óĆîíčÖøøö×ĂÜǰphage Ĕîøą÷ąîĊĚüŠćǰprophage đöČęĂđàúúŤ
ĒïÙìĊđøĊ÷ĒïŠÜêĆüǰprophage ÖĘÝąĒïŠÜêĆüĕðóøšĂöėǰÖĆîÖĆï
ÿćøóĆîíčÖøøö×ĂÜĒïÙìĊđøĊ÷ǰđøĊ÷ÖÖćøêĉéđßČĚĂĕüøĆÿĒïïîĊĚüŠćǰ
lysogenic infection êĆüĂ÷ŠćÜđßŠîǰlambda phage

512101/1_2563 24!ว#ทยา'ห)บค, 2



ÖćøĒ÷ÖđóćąđúĊĚ÷ÜĕüøĆÿ
� đóČęĂüĉîĉÝÞĆ÷ÖćøêĉéđßČĚĂĕüøĆÿÝćÖñĎšðśü÷

� ýċÖþćüĉÝĆ÷đÖĊę÷üÖĆïÙčèÿöïĆêĉĒúąÖćøêĉéđßČĚĂ×ĂÜĕüøĆÿ

� đêøĊ÷öüĆÙàĊîǰĀøČĂĒĂîêĉđÝî

ÖćøĒ÷ÖđóćąđúĊĚ÷ÜĕüøĆÿ

��ǰđúĊĚ÷ÜĕüøĆÿĔîÿĆêüŤ�óČßǰöĊßĊüĉêǰđßŠîǰĀîĎêŠćÜėǰÖøąêŠć÷ǰúĉÜǰóČßǰĒïÙìĊđøĊ÷

��ǰđúĊĚ÷ÜĕüøĆÿĔîĕ×ŠĕÖŠìĊęĕéšøĆïÖćøñÿöǰ	chick embryo)
��ǰđúĊĚ÷ÜĕüøĆÿĔîđàúúŤđóćąđúĊĚ÷ÜǰìĆĚÜóČßĒúąÿĆêüŤǰđßŠîǰđàúúŤĕêúĉÜǰđàúúŤ÷čÜǰđàúúŤÿöĂÜÙî

512101/1_2563

đúĊĚ÷ÜĕüøĆÿĔîĕ×ŠĕÖŠìĊęĕéšøĆïÖćøñÿöǰ
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ÖćøđóćąđúĊĚ÷ÜĕüøĆÿĕ×šĀüĆéĔĀâŠĔîđàúúŤĕ×ŠĕÖŠôŦÖđóČęĂÖćøñúĉêüĆÙàĊî
Influenza egg-based vaccine production

fertilized chicken eggsH1N1, an H3N2, and a B strain

robotic automation for eggs
512101/1_2563

üĆÙàĊîĕ×šĀüĆéĔĀâŠ

(H1N1
ǰ����
USA ĂćÝĔßšĕ×ŠôŦÖöćÖëċÜǰ� úšćîôĂÜ

ĔîÖćøđêøĊ÷öüĆÙàĊî
27



Öćøđ×šćÿĎŠøŠćÜÖć÷Ùî×ĂÜđßČĚĂĕüøĆÿ

��ìćÜñĉüĀîĆÜ�ǰĒñúǰøĂ÷ëúĂÖǰøĂ÷ÖĆé×ĂÜĒöúÜóćĀą×ĂÜđßČĚĂǰ
đßŠîǰĕüøĆÿēøÙĕ×šđúČĂéĂĂÖǰìćÜđ×ĘöÞĊé÷ćǰđßŠîǰđĂéÿŤǰ	HIV)

2. ìćÜøąïïĀć÷ĔÝ�ǰĕ×šĀüĆéĔĀâŠǰ (influenza) ĕ×šĀüĆéöøèą (SAR)
��ìćÜøąïïÖćø÷ŠĂ÷ĂćĀćø�ǰēøÙĂčÝÝćøąøŠüÜĔîđéĘÖǰ	rotavirus) 

ēøÙêĆïĂĆÖđÿïßîĉéǰA (hepatitis A virus

4.ìćÜøąïïðŦÿÿćüąĒúąøąïïÿČïóĆîíčŤ: ēøÙđøĉöǰ	herpes simplex virus) 

ĀĎéǰ	human papilloma virus) đĂéÿŤ
��ìćÜđ÷ČęĂïčêć�ǰēøÙêćĒéÜǰ	adenovirus type 3,7)
6.ìćÜøÖ�ǰēøÙĀĆéđ÷ĂøöĆîǰ	rubella virus) ÝćÖĒöŠÿĎŠúĎÖ

7.ìćÜđúČĂéĒúąÖćøðúĎÖëŠć÷ĂüĆ÷üą�ǰēøÙêĆïĂĆÖđÿïǰB (hepatitis B virus)

512101/1_2563 28!ว#ทยา'ห)บค, 2



ÖćøøĆÖþćēøÙêĉéđßČĚĂĕüøĆÿ  

� ÷Ćï÷ĆĚÜ×ĆĚîêĂîêŠćÜėǰĔîÖćøđóĉęöÝĞćîüî×ĂÜĕüøĆÿ

� đîšîÖćøðŜĂÜÖĆîÖćøđÖĉéēøÙöćÖÖüŠć

� üĆÙàĊîêšćîđßČĚĂĕüøĆÿ
� üĆÙàĊîđßČĚĂđðŨîǰìĞćĔĀšĕüøĆÿĂŠĂîĒĂúÜđÿĊ÷ÖŠĂîǰĒúšüîĞćöćÞĊé

� õĎöĉÙčšöÖĆîĂ÷ĎŠîćî

� đÿĊę÷ÜêŠĂÖćøđðŨîēøÙÝćÖĕüøĆÿ

� üĆÙàĊîđßČĚĂêć÷
� ÛŠćĕüøĆÿéšü÷ÿćøđÙöĊÖŠĂîǰĀøČĂǰĕéšÝćÖÖćøìĞćǰgenetic engineering
� ðúĂéõĆ÷ÿĎÜǰĒêŠõĎöĉÙčšöÖĆîĂ÷ĎŠĕöŠîćîǰöĆÖêšĂÜĕéšøĆïüĆÙàĊîàĚĞć

� ēøÙìĊęÿćöćøëÖĞćÝĆéĔĀšĀöéĕðÝćÖēúÖĕéšĒúšüđîČęĂÜÝćÖüĆÙàĊî
� Smallpox

� öĊĂĊÖĀúć÷ēøÙìĊęǰWHO ó÷ć÷ćöÖĞćÝĆéĂ÷ŠćÜêŠĂđîČęĂÜǰǰđßŠîǰēðúĉēĂ
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ÖøąìøüÜÿćíćøèÿč×ĕéšÖĞćĀîéïøĉÖćøüĆÙàĊîóČĚîåćîìĊęđéĘÖĕì÷ìčÖÙîÙüøĕéšøĆïǰǰ
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http://nvi.go.th/index.php/vaccine-knowledge/epi-program
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Ä��̧������Á¤ºÉ°�´��n°�Á�̧É¥ª�̧É¤µ¦ºÉ�Á¦· �Ä�­ª�­�»��

Disneyland ¦́�Â� ·̈¢°¦rÁ�̧¥�Â�n�¨�́Å��oµ�¡¦o°¤��́

�°��̧É¦³ ¹̈��̧ÉÅ¤nÁ�È¤Ä�¦́���´É��º°�tÃ¦�®´�u��measles) 
£µ¥Ä�Áª¨µÁ¡¸¥����­´��µ®r¤̧¦µ¥�µ��¼ o�·�Á�ºÊ°Á¡·É¤¤µ�

�¹Ê��¹������¦µ¥��´Ê�Á�È�Â¨³�¼ oÄ®�n��¹É ���Å�o�¦¹É �®�¹É �¤̧

�¦³ª�́·Å¤nÁ�¥Å�o¦́�ª�́�̧�¤µ�n°���µ��µ¦­°�­ª�®µ

�o��°¡�ªnµ��ª́�µ¦®¨�́�°��µ¦¦³�µ�¤µ�µ�­¤µ�·�

Ä�� »̈n¤�n°�oµ�ª´��̧��̧ÉÅ�Á�̧É ¥ª­ª�­�»�Ä��nª�
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÷ćêšćîđßČĚĂĕüøĆÿ
� ÖćøóĆçîć÷ćêšćîĕüøĆÿìĞćĕéš÷ćÖ

� ÷ćìĊęÿćöćøëìĞćúć÷ĕüøĆÿĕéšǰöĆÖìĞćúć÷đàúúŤÿĉęÜöĊßĊüĉêìĊęĕüøĆÿđ×šćĕðđóĉęöÝĞćîüîéšü÷

� ÷ćêšćîĕüøĆÿìĊęéĊêšĂÜöĊÙüćöÝĞćđóćąđÝćąÝÜÖĆï×ĆĚîêĂîêŠćÜėǰĔîÖćøđóĉęöÝĞćîüî×ĂÜĕüøĆÿ

� êĆüĂ÷ŠćÜ÷ćêšćîĕüøĆÿ
� Acyclovir (ACV) øĆÖþćđøĉöǰĂĊÿčÖĂĊĔÿǰÜĎÿüĆéǰ�Virogon
� Azidothymidine (AZT) øĆÖþćñĎšðśü÷đĂéÿŤ

� Amantadine øĆÖþćēøÙĕ×šĀüĆéĔĀâŠÝćÖǰinfluenza virus

� ēøÙìĊęđÖĉéÝćÖĕüøĆÿĀúć÷ēøÙĕöŠöĊ÷ćøĆÖþćǰ
ÝċÜêšĂÜøĆÖþćêćöĂćÖćø

� ĕüøĆÿÿćøóĆîíčÖøøööĊ×îćéđúĘÖǰÝċÜìĞćĔĀšđÖĉéǰmutation ĕéšÜŠć÷ǰ
óĆçîćÿć÷óĆîíčŤĕéšđøĘüǰìĞćĔĀš÷ćĔßšĕöŠÙŠĂ÷ĕéšñúǰ

512101/1_2563

¥µ�oµ�¦̧Ã�¦Åª¦́­�°µ«́¥�µ¦°°�§��·Í�°�¥µ�����·�®¦º°¤µ��ªnµ�¦ª¤��́�

Á¡ºÉ°¥�́¥´Ê�Á�ºÊ°HIV Å¤nÄ®oÁ�¦·�Á�·�Ã�
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ðøąē÷ßîŤ×ĂÜĕüøĆÿ

� ĔßšñúĉêüĆÙàĊîĀøČĂÖøąêčšîõĎöĉÙčšöÖĆî×ĂÜÿĉęÜöĊßĊüĉê (vaccine production)

� ĔßšĔîÖćøøĆÖþćēøÙ (medical application)

� ĔßšđðŨîóćĀîąđóČęĂÖøąïüîÖćøǰ÷ĊîïĞćïĆéǰ	gene therapy) ēé÷ĔÿŠ÷ĊîìĊęêšĂÜÖćøĔßš

øĆÖþćēøÙđ×šćĕðĔîĕüøĆÿĒúšüÝċÜÞĊéđ×šćÿĎŠÙî

� ēøÙìĊęđÖĉéÝćÖĒïÙìĊđøĊ÷éČĚĂ÷ć (drug resistance) Ĕßšǰbacteriophage

� ĔßšđðŨîđÙøČęĂÜöČĂǰ(tool) ĔîÖćøÿøšćÜÿĉęÜöĊßĊüĉêêĆéêŠĂóĆîíčÖøøöǰ(GMOS)

� ĔßšĔîÖćøÙüïÙčöýĆêøĎóČßēé÷ßĊüüĉíĊǰ	biocontrol)

512101/1_2563 37!ว#ทยา'ห)บค, 2



Virus for gene therapy ĀøČĂǰ÷ĊîïĞćïĆé

512101/1_2563

đìÙîĉÙìĊęĔßšĔîÖćøëŠć÷÷ĊîðÖêĉđóČęĂĔßšĔîÖćøìĞć÷ĊîïĞćïĆéǰÙČĂÖćøĔßšĕüøĆÿđðŨîêĆüîĞć÷ĊîìĊęêšĂÜÖćøëŠć÷đ×šćÿĎŠ

đàúúŤÙîǰàċęÜ÷Ċî×ĂÜĕüøĆÿìĊęđðŨîĂĆîêøć÷êŠĂÙîÝąëĎÖêĆéìĉĚÜǰĒúšüĔÿŠ÷Ċîǰ	ðÖêĉ
ǰ×ĂÜÙîìĊęêšĂÜÖćøđ×šćĕðĒìîǰ

ĕüøĆÿìĊęÿøšćÜ×ċĚîĔĀöŠîĊĚÝąöĊÙüćöÿćöćøëĔîÖćøĒìøÖÝĊēîö×ĂÜêĆüöĆîđ×šćÿĎŠēÙøēöēàöÙîĕéš ĒêŠĕöŠÿćöćøë

ÝĞćúĂÜêĆüđĂÜđĂÜđóĉęöÝĞćîüîĕéšǰđîČęĂÜÝćÖ÷ĊîìĊęìĞćĀîšćìĊęéĆÜÖúŠćüëĎÖêĆéìĉĚÜĕðĒúšü 39



Ã¦�¦³�µ��̧ÉÁ�·��µ��Á�ºÊ°Åª¦́­��̧É­n��¨�¦³���´ÉªÃ¨�
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COVID-19 SARS MERS EBOLA H1N1
ßČęĂđøĊ÷Ö ēøÙêĉéđßČĚĂēÙēø

îŠćĕüøĆÿ�����
ēøÙìćÜđéĉîĀć÷ĔÝ
đÞĊ÷ïóúĆîøčîĒøÜ

ēøÙìćÜđéĉîĀć÷ĔÝ
êąüĆîĂĂÖÖúćÜ

ēøÙĕ×šđúČĂéĂĂÖĂĊ
ēïúć

ĕ×šĀüĆéĔĀâŠÿć÷óĆîíčŤ�
A/H1N1/2009

ĕüøĆÿÿćđĀêč
SARS-CoV-2 SARS-CoV MERS-CoV đßČĚĂĕüøĆÿĂĊēïúć

ĕüøĆÿĕ×šĀüĆéĔĀâŠÿć÷
óĆîíčŤ�A/H1N1

ÿĆêüŤìĊęǰ	ĂćÝ
ǰ

đðŨîĒĀúŠÜ

×ĂÜēøÙ

ÙšćÜÙćü�êĆüúĉęî ßąöé ĂĎåÿĎŠÙî úĉÜÿĎŠÙî Ùî�ĀöĎ�îÖ

ÖćøøĆÖþć ÖćøøĆÖþćđðŨîĕð
êćöĂćÖćø×ĂÜ
ñĎšðśü÷

ÖćøøĆÖþćđðŨîĕð
êćöĂćÖćø×ĂÜ
ñĎšðśü÷

ÖćøøĆÖþćđðŨîĕð
êćöĂćÖćø×ĂÜ
ñĎšðśü÷

ðøąÙĆïðøąÙĂÜ�
�ðŜĂÜÖĆîÖćøêĉé
đßČĚĂàĚĞćàšĂî

öĊ÷ćêšćîĕüøĆÿ

ÖćøðŜĂÜÖĆî
üĆÙàĊîìéúĂÜĂ÷ĎŠ
øąĀüŠćÜÖćø
óĆçîć

üĆÙàĊîìéúĂÜĂ÷ĎŠ
øąĀüŠćÜÖćø
óĆçîć

üĆÙàĊîìéúĂÜĂ÷ĎŠ
øąĀüŠćÜÖćøóĆçîć

öĊüĆÙàĊîĒêŠ
ðŜĂÜÖĆîĕéšĒÙŠ�
ÿć÷óĆîíčŤ�Zaire
đìŠćîĆĚî

÷ćêšćîĕüøĆÿõć÷Ĕêš
ÖćøéĎĒúĔÖúšßĉé×ĂÜ
Ēóì÷Ť
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Coronavirus disease (COVID-19)
� Åª¦́­Ã�Ã¦�µ��Coronavirus) Åª¦́­��·�°µ¦rÁ°È�Á°­µ¥Á�̧É¥ª�

�single stranded RNA virus)
� ­µ¤µ¦��·�Á�ºÊ°Å�o�´Ê�Ä�¤�»¬¥rÂ¨³­́�ªr�Á�n��®�¼ Å�n�ªª́��ªµ¥�

­»��́�Â¤ª��¦³�nµ¥�Â¨³­»�¦

� °µ�µ¦Â­��Ä�¦³���nµ�Ç�Á�n��¦³���µ�Á�·�®µ¥Ä���¦ª¤�¹�

Ã¦��µ�Á�·�®µ¥Ä�Á�̧¥�¡¨�́¦»�Â¦��®¦º°�µ¦r­��SARS CoV) 
¦³���µ�Á�·�°µ®µ¦�¦³���¦³­µ��®¦º°¦³��°ºÉ�Ç

� �µ¦�·�Á�ºÊ°Ã�Ã¦�µÅª¦́­°µ��ÎµÄ®oÁ�·�°µ�µ¦Ä�¦³���µ�Á�·�

®µ¥Ä�­nª���Å�o�¹�¦o°¥¨³���

� ¡��µ¦�·�Á�ºÊ°Å�oÄ��»� »̈n¤°µ¥»�°µ�¡�¤̧�µ¦�·�Á�ºÊ°�ÎÊ µÅ�o�

Á�ºÉ°��µ�¦³��́

£¼¤·�» o¤��́�³¨�¨�°¥nµ�¦ª�Á¦Èª£µ¥®¨�́�µ¦�·�Á�ºÊ°

� Coronavirus ¡�Â öª���­µ¥¡�́�»r �­n ª��vÅª¦́­Ã�Ã¦�µ­µ¥

¡�́�»r Ä®¤nw = �ª́�̧É�� = Covid-19
!ว#ทยา'ห)บค, 2
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Coronavirus disease 
(COVID-19)



ĕ×šđúČĂéĂĂÖǰ	dengue fever)

� ēøÙêĉéêŠĂìĊęđÖĉéÝćÖ÷čÜúć÷ìĊęöĊđßČĚĂĕüøĆÿđéÜÖĊęǰ(Dengue virus) ÷ĆÜĕöŠöĊüĆÙàĊî
� øą÷ąĕ×šÿĎÜ� ĕ×š×ċĚîÿĎÜǰđïČęĂĂćĀćøǰĂćđÝĊ÷îðüéýĊøþąǰðüéìšĂÜǰðüéÖúšćöđîČĚĂǰàċöǰĀîšćĒéÜǰêĆüĒéÜĂćÝöĊñČęîǰ

ĀøČĂÝčéđúČĂéĂĂÖêćöñĉüĀîĆÜǰ������ǰêøüÝóïêĆïēê

� øą÷ąüĉÖùêĉ� ßĘĂÙĒúąđúČĂéĂĂÖǰĕ×šúéǰ	_üĆîìĊęǰ���
ǰĂćÖćøìøčéúÜđ×šćÿĎŠõćüąßĘĂÙǰÖøąÿĆïÖøąÿŠć÷ǰöČĂđìšć
đ÷ĘîǰßĊóÝøđêšîđøĘüǰÙüćöéĆîēúĀĉêêÖǰĂćđÝĊ÷îöćÖǰðüéìšĂÜ

� øą÷ąôŚŪîǰĂćÖćøìĆęüĕðéĊ×ċĚîǰÙüćöéĆîēúĀĉêĒúąßĊóÝøÖúĆïđðŨîðÖêĉǰðŦÿÿćüąĂĂÖöćÖ×ċĚîǰêĆïìĊęēêÝąúé
×îćéúÜõć÷Ĕîǰ��� ÿĆðéćĀŤǰđøĉęöøĆïðøąìćîĂćĀćøĕéšǰöĆÖöĊñČęîĒéÜìĊę×ćǰðúć÷đìšć
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­�µ��µ¦�rÃ¦�Å�oÁ º̈°�°°���¦³�Îµ­�́�µ®r�̧É��� �̧�����
��o°¤¼¨�ª�́�̧É��� �¦��µ�¤������
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°�́¦µ�n°Â­��¦³�µ�¦
�Îµ�ª��¼o�n ª¥�´Ê�®¤�������� ¦µ¥��µ���� �´�®ª�́��Îµ�ª��¼oÁ­̧¥�̧ª·���� ��

�·�Á�È �°�́¦µ�µ¦�n ª¥������ �n°Â­��¦³�µ�¦�

°�́¦µ­nª�Á¡«�µ¥�n°®�·���:���

!ว#ทยา'ห)บค, 2



ĕ×šĀüĆéĔĀâŠÿć÷óĆîíčŤǰA H1N1

� ĂćÖćøÙúšć÷ÖĆïĕ×šĀüĆéĔĀâŠǰÙČĂǰöĊĕ×š×ċĚîÿĎÜǰ	>38AC) êĉéđßČĚĂĔîøąïïìćÜđéĉîĀć÷ĔÝǰĕĂǰÙúČęîĕÿšǰĂćđÝĊ÷îǰ
ðüéđöČęĂ÷êćöøŠćÜÖć÷øčîĒøÜǰĂćÖćøðśü÷ÝąóĆçîćøüéđøĘüǰĀć÷ĔÝúĞćïćÖ

� ĂćÖćøøčîĒøÜǰđÖĉéÝćÖöĊÖćøĂĆÖđÿïìĊęðĂéǰÝîëċÜ×ĆĚîđÿĊ÷ßĊüĉêĕéšǰǰöĆÖóïĔîñĎšÿĎÜüĆ÷ǰĀøČĂǰđéĘÖìĊęõĎöĉêšćîêęĞć

� øĆÖþćøŠćÜÖć÷ĔĀšĒ×ĘÜĒøÜǰöĊüĆÙàĊîĕ×šĀüĆéĔĀâŠðøąÝĞćùéĎÖćúǰĒîąîĞćĔĀšÞĊéìčÖðŘǰðŘúąǰ� ÙøĆĚÜ

� ÖøöÙüïÙčöēøÙǰÞĊéüĆÙàĊîĕ×šĀüĆéĔĀâŠôøĊǰ� ÖúčŠöđÿĊę÷ÜǰßŠüÜǰ� ó�Ù�ǰ� �� ÿ�Ù�ǰ

� øó�ǰøĆåïćúǰøćÙćǰ������� ïćì
ǰøó�đĂÖßîǰ�������� ïćì

512101/1_2563 48!ว#ทยา'ห)บค, 2



512101/1_2563 49



512101/1_2563 50!ว#ทยา'ห)บค, 2



ēøÙöąđøĘÜðćÖöéúĎÖ
� đðŨîöąđøĘÜìĊęóïöćÖìĊęÿčé×ĂÜöąđøĘÜĔîÿêøĊĕì÷ǰóïöćÖĔîßŠüÜĂć÷čǰ�����ǰðŘêøüÝóïĕéšêĆĚÜĒêŠøą÷ąÖŠĂîöąđøĘÜéšü÷ÖćøđÖĘïđĂć

đàúúŤđ÷ČęĂïčïøĉđüèðćÖöéúĎÖĕðêøüÝĀćđàúúŤöąđøĘÜēé÷ÖćøêøüÝõć÷ĔîìĊęđøĊ÷ÖǰĒððÿđöĊ÷øŤǰ	pap smear)
� ÖćøêĉéđßČĚĂĕüøĆÿăĉüĒöîĒóðóĉúēúöćĀøČĂđßČĚĂđĂßóĊüĊǰ	Human Papilloma Virus) ēé÷đÞóćąìĊęïøĉđüèðćÖöéúĎÖ

� üĆÙàĊîöąđøĘÜðćÖöéúĎÖǰóĆçîćÝćÖđßČĚĂĕüøĆÿǰ� ÿć÷óĆîíčŤìĊęÙîđðŨîÖĆîöćÖ

� ðŜĂÜÖĆîÖćøðśü÷đðŨîöąđøĘÜðćÖöéúĎÖĕéšëċÜǰ���ǰêšĂÜÞĊéÙøïǰ� đ×ĘöǰĔîđüúćǰ� đéČĂîǰÝċÜöĊðøąÿĉìíĉõćóđêĘöìĊę

� ÝąđÖĉéðøąē÷ßîŤĒúąÙčšöÙŠćÿĎÜÿčéđöČęĂÞĊéĔîđéĘÖîĆÖđøĊ÷îĂć÷čǰ�����ǰðŘǰÖŠĂîìĊęÝąöĊđóýÿĆöóĆîíŤ

� ĕöŠÿćöćøëìéĒìîÖćøêøüÝĀćđàúúŤöąđøĘÜðćÖöéúĎÖéšü÷üĉíĊĒðŨðÿđöĊ÷øŤĕéšǰǰĒöšÝąÞĊéüĆÙàĊîÙøï÷ĆÜöĊēĂÖćÿđÖĉéöąđøĘÜĂĊÖǰ���

� ÖćøêøüÝÙĆéÖøĂÜöąđøĘÜðćÖöéúĎÖĂ÷ĎŠĔîßčéÿĉìíĉðøąē÷ßîŤìĊęÙîĕì÷ÝąĕéšøĆïïøĉÖćøôøĊ

öąđøĘÜðćÖöéúĎÖøĆÖþćĔĀšĀć÷ĕéšëšćêøüÝóïêĆĚÜĒêŠøą÷ąđøĉęöĒøÖéšü÷

ÖćøêøüÝǰpap smear ìčÖ 1-3 ðŘǰĀøČĂêćöÙĞćĒîąîĞć×ĂÜĒóì÷Ť
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ēøÙđĂéÿŤǰ	AIDS)
� ēøÙđĂéÿŤǰĀøČĂǰēøÙõĎöĉÙčšöÖĆîïÖóøŠĂÜǰ	Acquired Immune Deficiency Syndrome - AIDS) 

ĕéšøĆïđßČĚĂĕüøĆÿđĂßĕĂüĊǰ	HIV) àċęÜđ×šćĕðìĞćúć÷đöĘéđúČĂé×ćüìĊęđðŨîĒĀúŠÜÿøšćÜõĎöĉÙčšöÖĆîēøÙǰìĞćĔĀš
õĎöĉÙčšöÖĆîēøÙúéîšĂ÷úÜìĞćĔĀšêĉéđßČĚĂēøÙÞü÷ēĂÖćÿĒìøÖàšĂîđ×šćÿĎŠøŠćÜÖć÷ĕéšÜŠć÷×ċĚî

512101/1_2563 52!ว#ทยา'ห)บค, 2



ēøÙđĂéÿŤǰ	AIDS)
� ēøÙđĂéÿŤǰĀøČĂǰēøÙõĎöĉÙčšöÖĆîïÖóøŠĂÜǰ	Acquired Immune Deficiency Syndrome - AIDS) 

ĕéšøĆïđßČĚĂĕüøĆÿđĂßĕĂüĊǰ	HIV) àċęÜđ×šćĕðìĞćúć÷đöĘéđúČĂé×ćüìĊęđðŨîĒĀúŠÜÿøšćÜõĎöĉÙčšöÖĆîēøÙǰìĞćĔĀš
õĎöĉÙčšöÖĆîēøÙúéîšĂ÷úÜìĞćĔĀšêĉéđßČĚĂēøÙÞü÷ēĂÖćÿĒìøÖàšĂîđ×šćÿĎŠøŠćÜÖć÷ĕéšÜŠć÷×ċĚî

��ǰøą÷ąĕöŠðøćÖäĂćÖćø: ñĎšêĉéđßČĚĂĕöŠöĊĂćÖćøñĉéðÖêĉǰđúČĂéĔĀšñúïüÖĀúĆÜøĆïđßČĂðøąöćèǰ� ÿĆðéćĀŤǰ×ċĚîĕð

��ǰøą÷ąìĊęöĊĂćÖćø: ĒÿéÜĂćÖćøõć÷ĀúĆÜÝćÖĕéšøĆïđßČĚĂđĂéÿŤðøąöćèǰ��� ðŘ

���ǰøą÷ąđøĉęöðøćÖäĂćÖćø øą÷ąîĊĚñĎšðśü÷ÝąöĊĂćÖćøĂ÷ŠćÜĔéĂ÷ŠćÜĀîċęÜǰĀøČĂĀúć÷Ă÷ŠćÜǰöĊđßČĚĂøćĔîðćÖǰêŠĂö
îĚĞćđĀúČĂÜēêìĊęïøĉđüèÙĂǰøĆÖĒøšǰ×ćĀîĊïǰđðŨîÜĎÿüĆéǰĀøČĂĒñúđøĉößîĉéúčÖúćöǰöĊĂćÖćøđøČĚĂøĆÜîćîđÖĉîǰ�
đéČĂîēé÷ĕöŠìøćïÿćđĀêčǰđßŠîǰöĊĕ×šǰìšĂÜđÿĊ÷ǰöĊêčŠöÙĆîǰîĚĞćĀîĆÖúé

���ǰøą÷ąēøÙđĂéÿŤǰ	AIDS) øą÷ąîĊĚǰõĎöĉêšćîìćî×ĂÜñĎšðśü÷ëĎÖìĞćúć÷ĕðöćÖǰìĞćĔĀšêĉéēøÙìĊęöĆÖĕöŠđðŨîĔîÙî
ðÖêĉǰìĊęđøĊ÷ÖüŠćǰ�ēøÙêĉéđßČĚĂÞü÷ēĂÖćÿ”

� ēøÙđĂéÿŤ øĎšđøĘüǰÖĉî÷ćđøĘüĒúąîćîǰēĂÖćÿĀć÷×ćéĕéš

� ÙúĉîĉÖîĉøîćöǰýĎî÷ŤüĉÝĆ÷ēøÙđĂéÿŤǰÿõćÖćßćéĕì÷ǰıAdamĴs Love
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ēøÙđøĉöǰ(herpes ĀøČĂ cold sore) ĒúąǰÜĎÿüĆé

� Ã¦�Á¦·¤ Á�È�Ã¦�®�¹É��̧É¡�Å�o�n°¥Ä�Á¤º°�Å�¥ Â¨³¤̧Â�ªÃ�o¤¤µ�
�¹Ê�°¥nµ��n°Á�ºÉ°� Á�oµ­¼n ¦n µ��µ¥Å�o�oª¥�µ¦­́¤�­́��́�ÎÊµÁ® º̈°��°�
�¼o�n ª¥�nµ��µ�Á¥ºÉ°�»®¦º°�·ª®�́��¨°�Á�È �Â�¨Á�· � Á�n� �µ¦�¼�
¦nª¤Á¡« ®¦º°�µ¦Ä�o�°�Ä�o¦nª¤��́�¼ o�n ª¥ ®¨°��¼��µÂ¢
�o°�­o°¤ Â�oª�ÎÊµ Á�È��o�

� Á�·��µ�Á�ºÊ°Åª¦́­�herpes simplex virus; HSV
� ¦́�¬µ�µ¤°µ�µ¦��¦·Áª��̧ÉÁ�È��³¦¼ o­¹�Â­�¦o°���ª��¤̧Å�o�

� Åª¦́­®¨��n°��̧É�¨µ¥�¦³­µ��Á¤ºÉ°¦nµ��µ¥°n°�Â°�Ã¦��̧Ê�È�³

�¨�́¤µÁ�È��ÎÊ µÅ�oÄ®¤n����ÎµÂ®�n��̧ÉÁ�·¤®¦º°Ä�¨oÁ�̧¥�

Ã¦��¼­ª�́�(Herpes zoster) 
Á�·��µ�Á�ºÊ°Åª¦́­��·�Á�̧¥ª��́

Åª¦́­°̧­»�°̧Ä­ (Varicella 
Virus) 
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Ã¦�Åª¦́­�´�°�́Á­��(hepatitis) 
� ��́°�́Á­���hepatitis) Á�È�£µª³�̧É¤̧�µ¦°�́Á­����́�ª¤�Á�¨¨r��́

�¼��Îµ¨µ¥��ÎµÄ®o�µ¦�Îµ®�oµ�̧É�nµ��Ç��°���́�·����·��

� Á�ºÊ°­µÁ®�»�̧É¡��n°¥��º°�Åª¦́­��́°�́Á­��A, B, C, E
� ­µ¤µ¦��n°Ä®oÁ�·�Ã¦���́°�́Á­�Á¦ºÊ°¦́��Â¨³Á�È�­µÁ®�»�°�¤³Á¦È�

��́Â¨³��́Â�È�Å�o

� �·��n°Å�o®¨µ¥�µ��°µ®µ¦�­µ¦��́®¨´É��Á º̈°�Æ ­�́�(tattoo)
� °µ�µ¦Â­��Á�̧¥�¡¨�́��¤̧Å�o�°n°�Á¡¨̧¥�� º̈É�Å­o°µÁ�̧¥���n°¤µ�³¤̧

°µ�µ¦�µÁ® º̈°���ª́Á® º̈°�

� ¥�́Å¤n¤̧¥µ¦́�¬µÃ¦�Ã�¥�¦��Á�È��µ¦¦́�¬µ�µ¤°µ�µ¦

� �o°���́�Ã�¥�µ¦¦́�¬µ­»�°�µ¤¥́­nª��»��¨�Å¤nÄ�o�°�¤̧�¤¦nª¤��́
�¼ o°ºÉ�

� ­Îµ®¦́�� »̈n¤Á­̧É¥��ª¦¦́��µ¦�̧�ª�́�̧���
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ĕ×šÿöĂÜĂĆÖđÿïǰ(Japanese encephalitis : JE)

� đðŨîēøÙìĊęđÖĉéÝćÖÖćøêĉéđßČĚĂĕüøĆÿđÝĂĊìĊęÿöĂÜǰēé÷öĊóćĀąÿĞćÙĆâÙČĂǰ÷čÜøĞćÙćâǰ
đðŨîēøÙÿöĂÜĂĆÖđÿïǰßîĉéìĊęóïïŠĂ÷ìĊęÿčéĔîðøąđìýĕì÷đßČĚĂĕüøĆÿÝąđóĉęö
ÝĞćîüîĔîĀöĎĂ÷ŠćÜøüéđøĘüēé÷ĕöŠöĊĂćÖćøðśü÷ǰđöČęĂ÷čÜøĞćÙćâßîĉéìĊęđðŨîóćĀąǰ
öćÖĆéĒúąéĎéđúČĂéǰĕüøĆÿÝąđ×šćĕðôŦÖêĆüđóĉęöÝĞćîüîĔîêĆü÷čÜǰàċęÜÝąÿćöćøë
ĒóøŠēøÙĕðĔĀšÙîĀøČĂÿĆêüŤìĊęëĎÖÖĆé

Ĕîøą÷ąĒøÖÝąöĊĕ×šÿĎÜǰĂćđÝĊ÷îǰðüéýĊøþąǰĂŠĂîđóúĊ÷ĀúĆÜÝćÖîĆĚîǰÝąöĊ

ĂćÖćøìćÜÿöĂÜǰđßŠîǰÙĂĒ×ĘÜǰÿêĉÿĆöðßĆââąǰđúüúÜǰàċöǰđóšĂÙúĆęÜǰßĆÖ

ĀöéÿêĉǰĀøČĂöČĂÿĆęîǰĂĆöóćêǰñĎšìĊęöĊĂćÖćøøčîĒøÜĂćÝëċÜêć÷ǰĀúĆÜÝćÖ

îĆĚîĕ×šÝąÙŠĂ÷ėúéúÜÿĎŠðÖêĉǰĒúąĂćÖćøìćÜÿöĂÜÝąÙŠĂ÷ėéĊ×ċĚîǰĒêŠ

ðøąöćèÙøċęÜĀîċęÜ×ĂÜñĎšðśü÷ìĊęøĂéßĊüĉêÝą÷ĆÜöĊÙüćöñĉéðÖêĉìćÜÿöĂÜ

đĀúČĂĂ÷ĎŠǰđßŠîǰđÖøĘÜǰĂĆöóćêǰßĆÖǰðŦââćĂŠĂîǰĀÜčéĀÜĉéÜŠć÷ǰóĎéĕöŠßĆé
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ēøÙóĉþÿčîĆ×ïšćǰ	Rabies) ĀøČĂǰēøÙÖúĆüîĚĞć
� đÖĉéÝćÖÖćøÖĆé/×ŠüîǰÝćÖÿĆêüŤđúĊĚ÷ÜúĎÖéšü÷îöǰđßŠîǰÿčîĆ×ǰĒöüǰĀîĎ
� đßČĚĂĕüøĆÿßČęĂǰđøïĊÿŤĕüøĆÿǰ	Rabies virus) ĕöŠöĊìćÜøĆÖþćǰĒêŠðŜĂÜÖĆîĕéšéšü÷üĆÙàĊî

� đßČĚĂóĉþÿčîĆ×ïšćìĊęĂ÷ĎŠĔîîĚĞćúć÷Ýąđ×šćÿĎŠïćéĒñúĒúąñŠćîđ×šćÿĎŠđÿšîðøąÿćì
ÿŠüîðúć÷ǰĕ×ÿĆîĀúĆÜĒúąđ×šćÿĎŠÿöĂÜǰöĊÖćøĒïŠÜêĆüĔîÿöĂÜĒúą
ðúŠĂ÷đßČĚĂĕüøĆÿĕðêćöĒ×îÜðøąÿćììĊęĕðđúĊĚ÷ÜĂüĆ÷üąêŠćÜėǰìĆęüøŠćÜÖć÷

� ĀÜčéĀÜĉéǰÖøąÿĆïÖøąÿŠć÷ǰêČęîđêšîĕüêŠĂÿĉęÜđøšćǰĕöŠßĂïĒÿÜ�úöǰöĊîĚĞćúć÷ĕĀúǰ
ÖúšćöđîČĚĂÙĂÖøąêčÖǰđÖøĘÜ×èąó÷ć÷ćöÖúČîĂćĀćøĀøČĂîĚĞćǰ= �ÖúĆüîĚĞć�ǰ
đóšĂÙúĆęÜǰÿúĆïÖĆïĂćÖćøÿÜïǰßĆÖǰĂćÝđÿĊ÷ßĊüĉêĀćÖÿöĂÜÿŠüîÿĞćÙĆâëĎÖìĞćúć÷

� ÿĆêüŤđúĊĚ÷ÜÙüøĕéšøĆïüĆÙàĊîĒúąÞĊéÖøąêčšîđðŨîøą÷ąǰêćöÿĆêüĒóì÷ŤĒîąîĞć

� ÖćøÞĊéüĆÙàĊîÖĆïÙîđóČęĂðŜĂÜÖĆîóĉþÿčîĆ×ïšć
� ÖŠĂîÖćøÿĆöñĆÿÿĆêüŤǰÿĞćĀøĆïÖúčŠöđÿĊę÷ÜǰđßŠîǰÿĆêüĒóì÷ŤǰïčøčþĕðøþèĊ÷Ť

� đöČęĂëĎÖÖĆé�×ŠüîǰìĞćÙüćöÿąĂćéĒñúĔĀšÿąĂćéìĆîìĊǰôĂÖÿïĎŠĀúć÷ėǰÙøĆĚÜ

� ĀćÖÿÜÿĆ÷ÙüøÝĆïÿĆêüŤ×ĆÜđóČęĂéĎĂćĀćøǰ����� üĆîǰĀćÖÿĆêüŤêć÷êšĂÜóïĒóì÷Ť

� ĀćÖÿčîĆ×ÝøÝĆéÖĆéǰÙüøóïĒóì÷ŤđóČęĂÞĊéüĆÙàĊîìĆîìĊǰìĆĚÜĀöéǰ� đ×Ęö

� ĀćÖêšĂÜÖćøÞĊéðŜĂÜÖĆîúŠüÜĀîšćǰÞĊéǰ� đ×Ęö��đéČĂî
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ēøÙǰöČĂ�đìšć�ðćÖǰ	đðŚũĂ÷
 (Hand Foot and Mouth Disease)

ĻǰđðŨîēøÙìĊóïïŠĂ÷ĔîđéĘÖǰÿŠüîĔĀâŠđðŨîđéĘÖĂć÷čîšĂ÷ÖüŠćǰ�ǰðŘǰöĆÖøąïćéĔîßŠüÜĀîšćòîǰÆ øø�ǰĂîčïćú

ĻǰđÖĉéÝćÖđßČĚĂĕüøĆÿÖúčŠöđĂîđêĂēøĕüøĆÿǰ(Enterovirus) ìĊęøčîĒøÜìĊęÿčéÙČĂǰđßČĚĂđĂîđêĂēøĕüøĆÿǰ��ǰđøĊ÷ÖÿĆĚîėüŠć ĂĊüĊǰ�

ĻǰĂćÖćøǰöĆÖđøĉęöéšü÷ǰĕ×šǰđÝĘïðćÖǰÖĉîĂąĕøĕöŠÙŠĂ÷ĕéšǰîĚĞćúć÷ĕĀúǰđóøćąöĊĒñúĔîðćÖđĀöČĂîĒñúøšĂîĔîǰöĊñČęîđðŨîÝčéĒéÜǰĀøČĂ
đðŨîêčŠöîĞĚćĔÿ×ċĚîïøĉđüèòśćöČĂòśćđìšćǰĒúąĂćÝöĊêćöúĞćêĆüǰĒ×îǰ×ćǰñĎšðśü÷öĆÖöĊĂćÖćøöćÖĂ÷ĎŠǰ���ǰüĆîǰÝćÖîĆĚîÙŠĂ÷ėǰéĊ×ċĚîÝî
Āć÷Ĕîǰ�ǰÿĆðéćĀŤǰÿŠüîĔĀâŠöĊĂćÖćøĕöŠöćÖǰĒêŠïćÜøć÷öĊĂćÖćøöćÖÝîÖĉîĂćĀćøĒúąîĚĞćĕöŠĕéš

ĻǰēøÙîĊĚöĆÖÝąêĉéêŠĂĔîÿĆðéćĀŤĒøÖǰêĉéêŠĂÝćÖöČĂìĊęđðŚŪĂîîĚĞćöĎÖǰîĚĞćúć÷ǰĒúąĂčÝÝćøą×ĂÜñĎšðśü÷ĀøČĂñĎšêĉéđßČĚĂǰ	àċęÜĂćÝÝą÷ĆÜĕöŠöĊ
ĂćÖćø
ǰĀøČĂîĚĞćĔîêčŠöóĂÜĀøČĂĒñú×ĂÜñĎšðśü÷ǰĒúąēé÷ÖćøĀć÷ĔÝđĂćđßČĚĂìĊęĒóøŠÖøąÝć÷ÝćÖúąĂĂÜòĂ÷×ĂÜÖćøĕĂǰÝćöǰ×ĂÜ
ñĎšðśü÷ĀøČĂñĎšêĉéđßČĚĂǰ	droplet spread)

primehealthchannel.com
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