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€ � � �  � � � � � 饞B� 餞� D����� 臕� 無 "  饞B� 餞� D����� 臕� 無 "  p� p���饞B� 餞� D����� 臕� 無 "  € �p� �p��� "���餬� p�� # "  
b�<���饘B� 餘 D����� 臕� 無 "  饘B� 餘 D����� 臕� 無 "  € � � � € � 饘B� 餘 D����� 臕� 無 "  € �p�€ � � � � � 饘B� 餘 D����� 臕� 無 "  

p� �����饞B� 餞� D����� 臕� 無 "  € � � �  � � � � � 饞B� 餞� D����� 臕� 無 "  饞B� 餞� D����� 臕� 無 "  p� p���饞B� 餞� D����� 臕�
無 "  € �p� �p��� 餦� De�D�  "  De�D��饞B� 餞� D����� 臕� 無 "  D D��饞B� 餞� D����� 臕� 無 "  D D��饞B� 餞� D����� 臕� 無 "  

/�D D��饞B� 餞� D����� 臕� 無 "  J D D��饞B� 餞� D����� 臕� 無 "  [�D D��饞B� 餞� D����� 臕� 無 "  v D D��饞B� 餞� D����� 臕� 無
��������� �"  D �D��饞B� 餞� D����� 臕� 無 "  D(�D��饞B� 餞� D����� 臕� 無 "  D9�D��饞B� 餞� D����� 臕� 無 "  DT�D��饞B� 餞� D�����
臕� 無 "  De�D��穰���餬� P� 0� # "  P� 0� 餳� s * "  @ 0�  ��餳� s *  � "  @  0� 餳� s * "  P�  @ 餹� 
0 "  P� @  ��餹� 0 "  p���餽 ��餬� /�� # "  餠���餬� p�z�  # "  0�/���餹� 0  � "  € �z�  餹� 
0 "  p�z�€ � 餦���餬� p���  z�� # "  `�� /���餹� 0 "  € � � �  z���餿� 6 "  p���€ �z���餠���餬� p�z�  # "   �p�/���餹� 
0  � "  € �z�  餹� 0 "  p�z�€ � 餦���餬� p���  z�� # "  /���餹� 0 "  € � � �  z���餿� 6 "  p���€ �z���餠

���餬� p�z�  # "  @ � /���餹� 0  � "  € �z�  餹                                                                     
                                                          0 "  p�z�€ � 餦���餬� p���  z�� # "  P�/���餹� 
0 "  € � � �  z���餿� 6 "  p���€ �z���餠���餬� p�z�  # "  € � � /���餹� 0  � "  € �z�  餹� 0 "  p�z�€ � 餦

���餬� p���  z�� # "  /���餹� 0 "  € � � �  z���餿� 6 "  p���€ �z���鹭� 6���€L "  @� 餖  US鸔dk�Y��憦蚹Hr h槝7h�_  疒
� 6���€ � "  `� � 餘 US鸔dk�Y��憦蚹HroR h槝7h�_  � 痤� 6���€x "  `� ` € � � � 餬 * € 痧� 6���€d "  

`� € � � � 餯 * € 痧� 6���€斬�� "  `� � € � � � 餯 * € 餪 C *� A��  ��posbul1a�"  `� 餒� 0 師 藿h ?���� Q 儍 枛 @Av壕 ff
罏Jff� y ___PPT10 Y+��D =' = @�B +� € 0 睱0� ����� 0� 皈��� (�  � 鹄� #� 餷��€L 玤� 殖 玤� 殖 ?���� ` 0��� 痂 鹄 览$ B爬 W 3 唵 ?�����€ � €8� 0盱 €

< Hepatitis VirusesArial� `��� 鹑  � 馉 览 H爬 W 唵 ?�����€ � €8� 3 0盱 € 潃巔舥襨媅SO�  痃 餱€D  1 ?�� €  餛 pathogen of viral hepatitis  $ 餒� 
0 師 藿h ?���� 葺 烫膊 3 櫃 y ___PPT10 Y+��D =' = @�B +� € 0 睱0� � 瘀 P� 饚 �� (� 痄 #� 餷€89 �  1 ?�� ,�0�� 餒 Introduction G 6 #� 

餷€ : �  1 ?�� 饀 1. Human hepatitis viruses >� ��� (  (  ( #� 餷€HE �  1 ?�� P�+� 餿� 漯 HAV(+ssRNA) , HBV(dsDNA), HCV(+ssRNA) , HDV(� ssRNA) and HEV(+ssRNA) 漯 HGV
(+ssRNA) and TTV(� ssDNA) j ��� (  (f 3  $    (  $   (  $   (  $  &  ��  (  $  (  $   

(  (  $   (  $  & #� 餷€ * �  1 ?�� n �z� 餱 .2.Other viruses of causing viral hepatitis / �/� ( 饒B� 餪
D����� 無 ?�� ` @�` ��饒B� 餪 D����� 無 ?�� €  餪€郻 � 1 ?�� `�~�� ? 5(CMV,EBV,Rubella virus,VZV,Yellow fever virus,etc.) .6 �5� $ G��$ 餒� 

0 師 藿h ?���� )))觋 [ 蘤畎 f 3 虣 y ___PPT10 Y+��D =' = @�B +� } � € 0 睱0� � 饎� (� #v 玤� 痄� 饜��€鴓 � 玤� 殖 玤� 殖 5% �5%?��� ;��� @�`� 餈��  � �� 餪
��€0r � 1 ?�� p�p�j�� 鸢� *pathogen of hepatitis type A *classified as Hepatornaviridae (潃RNA舥襨^\) |g ��� (  $  $  (  (  (  D�-�����������鹛 c� 黏 览�爬 W 唵 ?�����€ � €8� 3 0盱 €

2u媁潃巔舥襨(HAV) 媅SO� 0 疖 c� 鸫 览$爬 W 3 唵 ?�����€ � €8� 0盱 € < Hepatitis A virusArial� p��  ��餒� 0 師 藿h ?���� 葺 烫膊 3 櫃 y ___PPT10 Y+��D =' = @�B +� €
0 睱0� ����� `� 5 饹��� (� 缚}�疳^ ��� 瓞� 養��€D  @��� : 2� ���鸫� 養��€鋶 �  ` l�� 養 2�� f 餒  C �€ € �A��  ��HAV� €  瘃 餪€槓 �  

1 ?��� k Z�� 餫 1. Shape and structure .� ��� (  ( 稷� 餞€鋾 � 1 ?��� p� � l" spherical particle(d=27nm) " icosahedral nucleocapsid b7 ���       ,� 
��� ����� 4� 餞€酀 � 1 ?��� P� 鸢� " ssRNA (positive stranded) " can code for polyprotein,RNA polymerase and proteinase vm ���     ,     4�  >����<���� �����鹬 餞€ � 1 ?
��� € � 餜   VP1-4 0 2���E  � 饇B� €  餞 D����� 1 ?�� € �  � � � "�� #� 餷��€援 �  1 ?��  t � 饐 漯 Genome @ �� G 3  $ *�� ! #� 餷��€牥 �  

1 ?�� 饚 漯 Naked virus >���   � $ 鹦� " 餪€`  1 ?�� 3 @�5� 餈� ! Cleave 4 polypeptide (VP1 to VP4) ! capsomere !capsid ₩�� � ���   "�1������鸱� 
$ 餪��€星 � 1 ?�� @ ` � ' 饌� - 餤 jJ ?�� P ` 鹱 . 餘€枭 � 1 ?�� €  <�d�� 餣 capsomere   �� 5 #� 餷��€0  

1 ?�� 餵 .`!.Biological Properties G ( 餒� 0 師 藿h ?����� € € €虣33 烫 膊 y ___PPT10 Y+��D =' = @�B +� € 0 睱0� �� �� p� 稷 �� (� 館�
� �  餪€P 1 ?�� € �0�6�� 鹞� 漯 infective model(褳)s)s�0鑢4s�0b 4s) 漯 cell culture (烻鉔潃苸迉�bR`砽4s趢線 O鉔苸迉) f ���  ,  $ f 3 ' � (  ,  $ f 3 6��� �9�����餳� 餪€蓄 
� 1 ?�� `� 鹭� 漯 stable to treatment with ether(YN殤), acid (PH3) and heat (60�! for 1 hour) 漯 tolerate boiling for 5 minutes p  (  $  $  (  f 3  $ 3  $ "����M�� #� 餷€D�  

1 ?�� P�i z�� 餹 2.Resistance F ��� ( G (  ( 瘗  #� 餷€H  1 ?�� P�D J � 餧 3.Cultivation 4� � �G ( G ( 痤� #� 餷€  
1 ?�� }�� 餜 (multiply slowly, non-CPE)  f 3 饖�� #� 餷��€  1 ?�� P� 痤 L漯Antigenicity of capsid protein:HAV-Ag R'�� $ $ ,� ��� �����瘗� 

#� 餷��€P�  1 ?�� p� 餧 (only one serotype) .� � � f 3  f 3 餒� 0 師 藿h ?���� )))觋 [ 蘤畎 f 3 虣 y ___PPT10 Y+��D =' = @�B +� € � � 0 睱0� � 鹱 € � 餺 
�� (� 痼 #� 餷€($  1 ?�� 0� o 餡 1.Pathogenicity ,� ��� (  ( <� #� 餷€(+  1 ?�� k  � 馉 *漯 Source of infection @� ���  �� $

餜� #� 餷€81  1 ?��  3 B�� 鸲 0漯 Route of transmission P� ��� $ �� $  鹦� 餪€(8 1 ?�� € � c � 餈� " asymptomatic or only mildly ill " acute 
hepatitis of short incubation " fulminant hepatitis and favorable prognosis  8      ^ ��#��餢�  #� 餷€  G  

1 ?�� ^� 鸺 6漯 Feature of HAV-infection P� ��� $ �� $  $ 餒� 餘€ 5 1 ?�� ` J� 鹗 Pby fecal-oral route (�惽彧|-鉙�悇_ O璬 ) *)��  ,���� ���� 餤
€� �       z���� � ����� ����������瘀 餱€P  1 ?�� € � D � 餪 3.Detection of viral RNA ,��� $  $ #� 餷��€槯  

1 ?�� 0 7� 餯 *c!.Specific Prevention G ( 餪��€堀 1 ?�� 0�K�� 饉 :1.Artificial active immunity 2.Artificial passive immunity (; F�Pf 3 2;� $ 瘌� #� 餷��€埍  
1 ?�� o�� � 餦 (vaccine---strain H2 ) *� 0�F�Pf 3  痱� #� 餷��€秾�  1 ?�� M�� 餠 (gamma globulin  餒� 0 師 藿h ?���� € € €虣33 烫 膊

y ___PPT10 Y+��D =' = @�B +� 2�� € 0 睱0� �A��� 9���� 8��鹧��� (� )v 玤� 8���痄� 8 � 饜��€羟 玤� 殖 玤� 殖 5% �5%?��� ;��� p�€ �` �� 8 �� 餪€鹗  1 ?��� @�l� 餼
Pathogen of hepatitis B <� ��� $  $  $ 疖 8 c� 鸫 览$爬 W 3 唵 ?�����€ � €8� 0盱 € < Hepatitis B VirusArial�  ��鹄 8 c� 饦 览�爬 W 唵 ?�����€ � €8� 3 0盱 € YN媁潃巔舥襨媅

SO� @�p�P ��餒� 8 0 師 藿h ?���� 葺 烫膊 3 櫃 y ___PPT10 Y+��D =' = @�B +� € 0 睱0� �-��� %� ( 鸾��� (� 痨 餞€H趯� 1 ?��� P� `  � 餳 漯 Shape : ��� $ (�� (
餜  S *�€ € �A �  �� � HBV5u\ € � 餖 C $�€ € �A��  ��HBV11� `���鹦 餪€疣  1 ?��� v�  � 餈 A 餠� 餞€  1 ?��� 0 ` ��� 鹨� " larger spherical particle " small spherical 

particle " tubular particle/filaments W ���  �� f 3  f 3 f 3  f 3 f 3 f 3  f 3 痨 餒€堯 1 ?��� € � 餿 "virion of HBV, 
i.e. Dane particle # �#�  �����餔 C "�€ € �A �  ��HBV3� € � € �̀ ���餔 C "�€ € �A��  ��HBV2� € �`���饇B� 餞 D����� 1 ?��� 餵B� 養 D����� 1 ?��� €  � �餵B� 養 D����� 1 ?��� `���疬
� �  餪€p鲗�  1 ?��� `� S �� 餙 2� ���G E 饁B� 餘 D����� 3 無 ?��� € � �P ��饁B� 餘 D����� 3 無 ?���  p�p� 饇B� @ 餞�c D����� 無 ?��� @� 疸

餱€ 1 ?�� ; 餗 1.Shape and structure  ( 痼 " 餪€ 1 ?�� `�� Z�� 餭 1:1730:120 < � �  E�� 痍 $ 餱€  
1 ?�� € � 餞 in the blood of patients with HB ! !�� 瘗 % 餤€4� 1 ?�� z s � 餺 9---three viral particle in the blood of infected persons : :� 饇B� & 餞 D����� 1 ?

�� `�� `���疠� ' #� 餷��€<�  1 ?�� P 餉 42 nm   � �G ( #� 餷��€  1 ?�� 餳 .`!.Biological Properties G , 餒� 0 師 藿h ?
���� 葺 烫膊 3 櫃 y ___PPT10 Y+��D =' = @�B +� € 0 睱0� � 瓠� I ���餎��� (� 餜� 餞€ . 1 ?��� I�p�� 鹞 2漯 Structure of virion T� ��� $ , G (  ,f 3 $��  �����餖

C $�€ € �A��  ��HBV11� @� #�   � 餞€ 3 1 ?��� @�p� 馃 1---Spherical particle with double-shelled capsid 02 �1� G * �����餞� 餞€ 9 1 ?���  t � 鹦 8 u$viral core---nucleocapsid R� 
��� 3    $  $ "� �����餞� 餞€$A 1 ?��� € S � 鹦 @" surface---inner shell " core t! ���&  �  &  �  �  鹜 餞€ �I 1 ?��� P 餓

,� ��� (  瘌 餒€腗 1 ?��� 0 饊   HBcAg < G  �� 饇B� €  餞��哳 D����� 詳 ?��� L 痦 餒€ �T 3 1 ?���  i 饀
dsDNA 0� ���G f 3  � 鹬 餞€豗  蘤 1 ?��� ` 餜 DNA polymerase (� ��� 饇B� €  餞� D����� 3 詳 ?��� p� 饇B� " �@ 餞�槃 D����� 3 > ?�� 0 ��  P ��鹞
� # � �� 餪€|_ 1 ?�� 0 � P > (d=27nm) ) � �� 餪€榗 1 ?�� 饉 &(contains HBsAg, Pre-S1 and Pre-S2 Ag) '  � '�� !�� * � #� 餷€ �h  

1 ?�� r�G � 饏 (contain HBcAg and HBeAg)  f 3 , ����������餈�� + � #� 餷€衛  f 3 1 ?�� @ 黏 (*ds-DNA *DNA polymerase *Protein kinase , )  � '� f 3  f ,����� ����� / � #� 餷
€ core E 饁B� @ �€  餘 D����� 3 無 ?�� ` €  � �饁B� A �@ 餘 D����� 3 無 ?��  P 饇B� B � 餞 D����� 無 ?�� 饇B� C � 餞 D����� 無 ?�� P� 鹦

D � �� 餱€垎  1 ?�� p W � : 27nm  H � #� 餷��€攱  1 ?�� €  P 0 g � 餱 protein kinase   �����瘃� I � #� 餷��€缽  1
������?��  @�l w 餟 HBsAg   � 餒� 0 師 藿h ?���� 葺 烫膊 3 櫃 y ___PPT10 Y+��D =' = @�B +� € 0 睱0� ����� $$���皙��� (� $����餯 $� c <�A��  �� 伱�Hepatitis2� P € �0���鸶

$� 餒€ 1 ?��� 餈 -DNA G 鹗 $� 餒€皈 1 ?��� 餜 +DNA 2� ���G E 疸  $� �� 餪€洮  1 ?��� 餝 DR2 4� 
���G G 疸 $� �� 餪€牨  1 ?��� F f� 餝 DR1 4� ���G G 饇B� $�€  餞 D����� 1 ?��� @ ��疬 $� �� 餪€\丁�  1 ?��� `�4� 餙 X 2� 
���G E 疱 $� �� 餪€d弧�  1 ?��� 餟 Pre-C 4  ���G G 疬 $� �� 餪€l馈�  1 ?��� ` < 餙 C 2� ���G E 疬 $� �� 餪€t拧�  1 ?
��� v�J�  � 餙 S 2� ���G E 鹨 $� �� 餪€|省�  1 ?��� g� N�� 養  Pre-S2 G 疴 $� �� 餪€泰  1 ?��� 餜  Pre-S1 0  �G E�� 疬 $� �� 餪€犛  

1 ?��� € `�4�g�� 餙 P 2� ���G E 饎� $� 餞€8亍� 1 ?��� `�4�� \漯 Circular ds-DNA (has a single-chain region) ^/ ��� $   $   "� ���"�� $� �� 餪€ �唷�  
1 ?��� w� 饇 DNA T 痱 $� �� 餪€ �纭�  1 ?���  m � 餬 +DNA > ���  餜� $� �� 餪€  1

?��� < 鹇 J漯 Sticky end & direct repeat (DR1,2) B& F��� $  3 $� $ $�� 8� $� �� 餪€  1 ?��� `�3� 皎 2. Genome structure v� ��� (  0 G ,  0 G ,  ( 痤 $� #� 餷€ �  
1 ?�� @��� 餜 5� 2� ���G E 鸶�� $� �� 餪��€  � 1 ?�� p��� (� " long chain---complete " 4 ORF (open reading frames) hS 2��� f 3 f ;� f 3 #�� $� �� 餪

��€D 1 ?�� @� t � 饟 G(short chain ---variable length) 0H 2�7� f 3  f 3 饇B� $� 餞 D����� 無 ?�� @ p ��饌� $� 餤�� ! 3 3 1 ?�� @ 饇� $� 餞 3
3 1 ?�� 0 ��饇B� $� 餞 D����� 1 ?�� @� @� 饇B� !$� 餞 D����� 1 ?�� @�0 ��饁� "$� 餘 1 ?�� P �� 饌r� #$� 餤 無 ?
�� $$� #� 餷��€  1 ?�� 饅 "(DNA�b痵孴舥襨 Y6R剉sQ.晱^�R)  餒� $� 0 師 藿h ?���� 葺 烫膊 3 櫃 y ___PPT10 Y+��D =' = @�B +� O� € 0 睱0� 
� #��瘅# '9,���饛#�� (� @.s��� ,����餠� ,� �� 餪€   1 ?��� [��� ,���$� 0� 饞 8漯 Unique mode of replication >� ��� $  (  ( /� ,� 餞€ & 1 ?��� 皤 3.Replication of HBV `� 
��� ( ( G ( G ( 餛� ,� �� 餪€t�  1 ?��� ,���$� 0� 饙 + ---retrovirus-like pathway of replication ,, ��� +� +��餵�  ,� �� 餪€44  1 ?



��� @� p  �� ,���$� 0� 穰 &漯 Replicative cycle B� ��� $ ( ( ,� �� 餱€ :  1 ?��  �� ,���$� 0� 餔 (p287 Figure 22-5) 瘃� ,� #� 餷��€ ?  
1 ?��  7�� 餟 dsDNA   � 痱� ,� #� 餷��€h>  1 ?�� C�7 � 餠  cccDNA   �����鹨 ,� �� 餱€ �H  f 1 ?�� ` @�� €  �  

< 3.5kbRNA ,� �� 餱€ �L  1 ?�� p �� 餿 Yc報X藛}v � HBsAg  ,� �� 餱€霶  1 ?�� p �� 餿 匭c報X藛}v � HBcAg  
饁B� ,� 餘 D����� 無 ?�� p�p� 饌r� ,� 餤 無 ?�� p� ��鹭� ,� #� 餷��€ �W  1 ?�� @ @�� ` � < 2.1kbRNA 饁B� ,�€  餘 D����� 無 ?
�� ,� �� 餪� $#€T\ 1 ?�� ,���$� ���� � 0� 餞 l廢_  !,� #� 餷�+Y�€繾  1 ?�� @�D� ,���$� ���� � 0� : RNAP  

",� �� 餪�Z柩 €Ld 1 ?�� P J ,���$� ���� � 0� 餦 \O:NmRNA  #,� �� 餪�T| €|i 1 ?�� L ,���$� � �� � 0� 餞 l徰  饁B� 
$,�€  餘 D����� 無 ?�� %,� �� 餱�砇 ��€lm 1 ?�� 0 @ ,���$� � 0� 餖 l徰  饁B� &,�€  餘 D����� 無 ?�� 瘀 ',� �� 餱€@q  

1 ?�� p�@�8�j�� 餪 MR鶺郪膥  8� ),� �� 餪�韒�€躸 1 ?�� @� 1 ��� ,���$� ���� � 0� 餿 NDNAP蹚eQ匭c報X  "������� *,� �� 餪� €寊 1
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