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Overview of nonspecific innate immune defenses 
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1.2   PHYSICAL DEFENSES 
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1.4   CHEMICAL DEFENSES 
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AMP Secreted by Body site Pathogens inhibited Mode of action 
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Defense Examples Function 
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1.5   CELLULAR DEFENSES 
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Formed 
Element Major Subtypes Total 

leukocytes (%) 

Numbers 
Present per 
Microliter(�L) 
and Mean 
(Range) 

Appearance in 
Standard Blood 
Smear 

Summary of 
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1.6   PATHOGEN RECOGNITION AND PHAGOCYTOSIS 
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1.9   MAJOR HISTOCOMPATIBILITY COMPLEXES AND 
ANTIGEN-PRESENTING CELLS 
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Class Surface CD Molecules Activation Functions 
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2DA�OQ??AOO�KB�(AJJANkO�OI=HHLKT�R=??EJ=PEKJ�HA@�KPDAN�O?EAJPEOPO�PK�@ARAHKL�R=??EJAO�BKN�KPDAN�@EOA=OAO
�.AND=LO�
PDA�IKOP�JKP=>HA�S=O�*KQEO�.=OPAQN��SDK�@ARAHKLA@�R=??EJAO�BKN�N=>EAO��?DKHAN=��=J@�=JPDN=T
�"QNEJC�PDA���PD�
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$KN�=�R=??EJA�PK�LNKRE@A�LNKPA?PEKJ�=C=EJOP�=�@EOA=OA��EP�IQOP�ATLKOA�=J�EJ@ERE@Q=H�PK�L=PDKCAJ�OLA?EBE?�=JPECAJO�
PD=P�SEHH�OPEIQH=PA�=�LNKPA?PERA�=@=LPERA�EIIQJA�NAOLKJOA
� U�EPO�RANU�J=PQNA��PDEO�AJP=EHO�OKIA�NEOG
��O�SEPD�=JU�
LD=NI=?AQPE?=H�@NQC��R=??EJAO�D=RA�PDA�LKPAJPE=H�PK�?=QOA�=@RANOA�ABBA?PO
�&KSARAN��PDA�E@A=H�R=??EJA�?=QOAO�JK�
OARANA�=@RANOA�ABBA?PO�=J@�LKOAO�JK�NEOG�KB�?KJPN=?PEJC�PDA�@EOA=OA�PD=P�EP�EO�EJPAJ@A@�PK�LNARAJP
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R=??EJAO�D=RA�>AAJ�@ARAHKLA@�SEPD�PDAOA�CK=HO�EJ�IEJ@
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*ERA�=PPAJQ=PA@�R=??EJAO�ATLKOA�=J�EJ@ERE@Q=H�PK�=�SA=GAJA@�OPN=EJ�KB�=�L=PDKCAJ�SEPD�PDA�CK=H�KB�AOP=>HEODEJC�=�
OQ>?HEJE?=H�EJBA?PEKJ�PD=P�SEHH�=?PER=PA�PDA�=@=LPERA�EIIQJA�@ABAJOAO
�.=PDKCAJO�=NA�=PPAJQ=PA@�PK�@A?NA=OA�PDAEN�
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 U�AOP=>HEODEJC�=J�=?PERA�EJBA?PEKJ��HERA�=PPAJQ=PA@�R=??EJAO�OPEIQH=PA�=�IKNA�?KILNADAJOERA�EIIQJA�NAOLKJOA�
PD=J�OKIA�KPDAN�PULAO�KB�R=??EJAO
�*ERA�=PPAJQ=PA@�R=??EJAO�=?PER=PA�>KPD�?AHHQH=N�=J@�DQIKN=H�EIIQJEPU�=J@�
OPEIQH=PA�PDA�@ARAHKLIAJP�KB�IAIKNU�BKN�HKJC�H=OPEJC�EIIQJEPU
�'J�OKIA�?=OAO��R=??EJ=PEKJ�KB�KJA�EJ@ERE@Q=H�
SEPD�=�HERA�=PPAJQ=PA@�L=PDKCAJ�?=J�ARAJ�HA=@�PK�J=PQN=H�PN=JOIEOOEKJ�KB�PDA�=PPAJQ=PA@�L=PDKCAJ�PK�KPDAN�EJ@E
RE@Q=HO
�2DEO�?=J�?=QOA�PDA�KPDAN�EJ@ERE@Q=HO�PK�=HOK�@ARAHKL�=J�=?PERA��OQ>?HEJE?=H�EJBA?PEKJ�PD=P�=?PER=PAO�PDAEN�
=@=LPERA�EIIQJA�@ABAJOAO
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"EO=@R=JP=CAO�=OOK?E=PA@�SEPD�HERA�=PPAJQ=PA@�R=??EJAO�EJ?HQ@A�PDA�?D=HHAJCAO�=OOK?E=PA@�SEPD�HKJC�PANI�OPKN=CA�
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�2DANA�EO�=HOK�=�NEOG�KB�PDA�=PPAJQ=PA@�L=PDKCAJ�NARANP
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���HEOPO�AT=ILHAO�KB�HERA�=PPAJQ=PA@�R=??EJAO
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'J=?PER=PA@�R=??EJAO�?KJP=EJ�SDKHA�L=PDKCAJO�PD=P�D=RA�>AAJ�GEHHA@�KN�EJ=?PER=PA@�SEPD�DA=P��?DAIE?=HO��KN�N=@E
=PEKJ
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 A?=QOA� PDA� L=PDKCAJ� EO� GEHHA@� KN� EJ=?PERA�� EJ=?PER=PA@� R=??EJAO� @K� JKP� LNK@Q?A� =J� =?PERA� EJBA?PEKJ�� =J@� PDA�
NAOQHPEJC�EIIQJA�NAOLKJOA�EO�SA=GAN�=J@�HAOO�?KILNADAJOERA�PD=J�PD=P�LNKRKGA@�>U�=�HERA�=PPAJQ=PA@�R=??EJA
�
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��HOK�� PDANA� EO�JK�NEOG�KB�?=QOEJC�OARANA�=?PERA� EJBA?PEKJO
�&KSARAN�� EJ=?PER=PA@�R=??EJAO�=NA�JKP�
SEPDKQP�PDAEN�OE@A�ABBA?PO
�2=>HA��
���HEOPO�AT=ILHAO�KB�EJ=?PER=PA@�R=??EJAO
�
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5DANA=O�HERA�=PPAJQ=PA@�=J@�EJ=?PERA�R=??EJAO�ATLKOA�=J�EJ@ERE@Q=H�PK�=�SA=GAJA@�KN�@A=@�L=PDKCAJ��OQ>QJEP�
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?=J�>A�LNK@Q?A@�AEPDAN�>U�?DAIE?=HHU�@ACN=@EJC�=�L=PDKCAJ�=J@�EOKH=PEJC�EPO�GAU�=JPECAJO�KN�>U�LNK@Q?EJC�PDA�
=JPECAJO�PDNKQCD�CAJAPE?�AJCEJAANEJC
� A?=QOA�PDAOA�R=??EJAO�?KJP=EJ�KJHU�PDA�AOOAJPE=H�=JPECAJO�KB�=�L=PDKCAJ��
PDA�NEOG�KB�OE@A�ABBA?PO�EO�NAH=PERAHU�HKS
�2=>HA��
���HEOPO�AT=ILHAO�KB�OQ>QJEP�R=??EJAO
�
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�2DAOA�R=??EJAO�=?PER=PA�DQIKN=H�EIIQJEPU�PD=P�JAQPN=HEVAO�PDA�PKTEJO
�2=>HA�
�
���HEOPO�AT=ILHAO�KB�PKTKE@�R=??EJAO
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��?KJFQC=PA�R=??EJA�EO�=�PULA�KB�OQ>QJEP�R=??EJA�PD=P�?KJOEOPO�KB�=�LNKPAEJ�?KJFQC=PA@�PK�=�?=LOQHA�LKHUO=??D=NE@A
�
!KJFQC=PA�R=??EJAO�D=RA�>AAJ�@ARAHKLA@�PK�AJD=J?A�PDA�ABBE?=?U�KB�OQ>QJEP�R=??EJAO�=C=EJOP�L=PDKCAJO�PD=P�D=RA�
LNKPA?PERA�LKHUO=??D=NE@A�?=LOQHAO�PD=P�DAHL�PDAI�AR=@A�LD=CK?UPKOEO��?=QOEJC�EJR=OERA�EJBA?PEKJO�PD=P�?=J�HA=@�
PK�IAJEJCEPEO�=J@�KPDAN�OANEKQO�?KJ@EPEKJO
�2DA�OQ>QJEP�R=??EJAO�=C=EJOP�PDAOA�L=PDKCAJO�EJPNK@Q?A�2�EJ@ALAJ
@AJP�?=LOQH=N�LKHUO=??D=NE@A�=JPECAJO�PD=P�NAOQHP�EJ�PDA�LNK@Q?PEKJ�KB�=JPE>K@EAO�PD=P�?=J�KLOKJEVA�PDA�?=LOQHA�
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Class Description Advantages Disadvantages Examples 

*ERA�=PPAJQ=PA@�
5A=GAJA@�OPN=EJ�KB�
SDKHA�L=PDKCAJ�

!AHHQH=N�=J@�DQIKN=H�
EIIQJEPU�

"EBBE?QHP�PK�OPKNA�=J@�
PN=JOLKNP�

!DE?GAJLKT��%ANI=J�
IA=OHAO��IA=OHAO��
IQILO��PQ>AN?QHKOEO��
PULDKE@�BARAN��UAHHKS�
BARAN�

*KJC�H=OPEJC�EIIQJEPU�
0EOG�KB�EJBA?PEKJ�EJ�
EIIQJK?KILNKIEOA@�
L=PEAJPO�

2N=JOIEOOEKJ�PK�
?KJP=?PO�

0EOG�KB�NARANOEKJ�

'J=?PER=PA@�
5DKHA�L=PDKCAJ�GEHHA@�
KN�EJ=?PER=PA@�SEPD�DA=P��
?DAIE?=HO��KN�N=@E=PEKJ�

#=OA�KB�OPKN=CA�=J@�
PN=JOLKNP�

5A=GAN�EIIQJEPU�
�DQIKN=H�KJHU�� !DKHAN=��DAL=PEPEO����

EJBHQAJV=��LH=CQA��N=>EAO�,K�NEOG�KB�OARANA�=?PERA�
EJBA?PEKJ�

&ECDAN�@KOAO�=J@�IKNA�
>KKOPANO�NAMQENA@�

1Q>QJEP� 'IIQJKCAJE?�=JPECAJO�
*KSAN�NEOG�KB�OE@A�
ABBA?PO�

*EIEPA@�HKJCAREPU� �JPDN=T��DAL=PEPEO� ��
EJBHQAJV=��IAJEJCEPEO��
L=LEHHKI=RENQO��
LJAQIK?K??=H�
LJAQIKJE=��SDKKLEJC�
?KQCD�

+QHPELHA�@KOAO�NAMQENA@�

,K�LNKPA?PEKJ�=C=EJOP�
=JPECAJE?�R=NE=PEKJ�

2KTKE@�
'J=?PER=PA@�>=?PANE=H�
PKTEJ�

&QIKN=H�EIIQJEPU�PK�
JAQPN=HEVA�PKTEJ�

"KAO�JKP�LNARAJP�
EJBA?PEKJ�

 KPQHEOI��@ELDPDANE=��
LANPQOOEO��PAP=JQO�

!KJFQC=PA�
!=LOQHA�LKHUO=??D=NE@A�
?KJFQC=PA@�PK�LNKPAEJ�

2�@ALAJ@AJP�NAOLKJOA�
PK�?=LOQHA�

!KOPHU�PK�LNK@Q?A� +AJEJCEPEO�
�&=AIKLDEHQO�
EJBHQAJV=A��
1PNALPK?K??QO�
LJAQIKJE=A��,AEOOANE=�
IAJEJCEPE@AO��

 APPAN�NAOLKJOA�EJ�
UKQJC�?DEH@NAJ�

,K�LNKPA?PEKJ�=C=EJOP�
=JPECAJE?�R=NE=PEKJ�

+=U�EJPANBANA�SEPD�
KPDAN�R=??EJAO�

,67A:�
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1.13   HYPERSENSITIVITIES 

2DANA�=NA�IA?D=JEOIO�>U�SDE?D�=@=LPERA�EIIQJA�@ABAJOAO��>KPD�DQIKN=H�=J@�?AHHQH=N��LNKPA?P�QO�BNKI�EJBA?
PEKQO�@EOA=OAO
�&KSARAN��PDAOA�O=IA�LNKPA?PERA�EIIQJA�@ABAJOAO�?=J�=HOK�>A�NAOLKJOE>HA�BKN�QJ@AOEN=>HA�NA=?
PEKJO�?=HHA@�DULANOAJOEPEREPU�NA=?PEKJO
�&ULANOAJOEPEREPU�NA=?PEKJO�=NA�?H=OOEBEA@�>U�PDAEN�EIIQJA�IA?D=JEOI
�

n� Type I hypersensitivity�NA=?PEKJO�EJRKHRA�EIIQJKCHK>QHEJ�#��'C#��=JPE>K@U�=C=EJOP�OKHQ>HA�=JPECAJ��PNEC
CANEJC�I=OP�?AHH�@ACN=JQH=PEKJ
�

n� Type II hypersensitivity� NA=?PEKJO� EJRKHRA� 'C%�=J@� 'C+�=JPE>K@EAO�@ENA?PA@�=C=EJOP� ?AHHQH=N� =JPECAJO��
HA=@EJC�PK�?AHH�@=I=CA�IA@E=PA@�>U�KPDAN�EIIQJA�OUOPAI�ABBA?PKNO
�

n� Type III hypersensitivity�NA=?PEKJO�EJRKHRA�PDA�EJPAN=?PEKJO�KB�'C%��'C+��=J@��K??=OEKJ=HHU��'C���=JPE>K@
EAO�SEPD�=JPECAJ�PK�BKNI�EIIQJA�?KILHATAO
��??QIQH=PEKJ�KB�EIIQJA�?KILHATAO�EJ�PEOOQA�HA=@O�PK�PEOOQA�
@=I=CA�IA@E=PA@�>U�KPDAN�EIIQJA�OUOPAI�ABBA?PKNO
�

n� Type IV hypersensitivity NA=?PEKJO�=NA�2�?AHHhIA@E=PA@�NA=?PEKJO�PD=P�?=J�EJRKHRA�PEOOQA�@=I=CA�IA@E
=PA@�>U�=?PER=PA@�I=?NKLD=CAO�=J@�?UPKPKTE?�2�?AHHO
�
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5DAJ�=�LNAOAJOEPEVA@�EJ@ERE@Q=H�EO�ATLKOA@�PK�=J�=HHANCAJ��EP�?=J�HA=@�PK�=�N=LE@�EIIQJA�NAOLKJOA�PD=P�K??QNO�
=HIKOP�EIIA@E=PAHU
�1Q?D�=�NAOLKJOA�EO�?=HHA@�=J�=HHANCU�=J@�EO�?H=OOEBEA@�=O�=�PULA�'�DULANOAJOEPEREPU
��HHANCAJO�
I=U�>A�OAAIEJCHU�D=NIHAOO�OQ>OP=J?AO�OQ?D�=O�=JEI=H�@=J@AN��IKH@O��KN�LKHHAJ
��HHANCAJO�I=U�=HOK�>A�OQ>OP=J?AO�
?KJOE@ANA@� EJJ=PAHU�IKNA�D=V=N@KQO�� OQ?D�=O� EJOA?P�RAJKI�KN� PDAN=LAQPE?�@NQCO
�$KK@� EJPKHAN=J?AO� ?=J�=HOK�
UEAH@� =HHANCE?� NA=?PEKJO� =O� EJ@ERE@Q=HO� >A?KIA� OAJOEPEVA@� PK� BKK@O� OQ?D� =O� LA=JQPO� KN� ODAHHBEOD� �BECQNA� �
���
�
0AC=N@HAOO�KB�PDA�=HHANCAJ��PDA�BENOP�ATLKOQNA�=?PER=PAO�=�LNEI=NU�'C#�=JPE>K@U�NAOLKJOA�PD=P�OAJOEPEVAO�=J�EJ@E
RE@Q=H�PK�PULA�'�DULANOAJOEPEREPU�NA=?PEKJ�QLKJ�OQ>OAMQAJP�ATLKOQNA
�

�><JG:�

�����6���AA:G<:CH�>C�EA6CI�EDAA:C��H=DLC�=:G:�>C�6�8DADG>O:9�:A:8IGDC�B>8GD<G6E=��B6N�IG><<:G�6AA:G<>8�G=>C>I>H�DG�=6N�;:K:G�>C�
H:CH>I>K:�>C9>K>9J6AH
��7��+@>C�G6H=:H�6G:�D;I:C�6HHD8>6I:9�L>I=�6AA:G<>8�G:68I>DCH
��8��(:6CJIH�86C�7:�:6I:C�H6;:AN�7N�BDHI�E:DEA:�7JI�86C�
EGDKD@:�H:K:G:�6AA:G<>8�G:68I>DCH�>C�H:CH>I>K:�>C9>K>9J6AH
��><JG:�9:H8G>EI>DC�6K6>A67A:�6I�I=:�:C9�D;�I=:�8=6EI:G
�

$KN�OQO?ALPE>HA� EJ@ERE@Q=HO��=� BENOP�ATLKOQNA� PK�=J�=HHANCAJ�=?PER=PAO�=�OPNKJC�2&��?AHH� NAOLKJOA� �BECQNA��
���
�
!UPKGEJAO�EJPANHAQGEJ��'*����=J@�'*����BNKI�PDA�2&��?AHHO�=?PER=PA� �?AHHO�OLA?EBE?�PK�PDA�O=IA�=HHANCAJ��NAOQHPEJC�
EJ�?HKJ=H�LNKHEBAN=PEKJ��@EBBANAJPE=PEKJ�EJPK�LH=OI=�?AHHO��=J@�=JPE>K@U�?H=OO�OSEP?DEJC�BNKI�LNK@Q?PEKJ�KB�'C+�
PK�LNK@Q?PEKJ�KB�'C#
�2DA�BN=CIAJP�?NUOP=HHEV=>HA��$?��NACEKJO�KB�PDA�'C#�=JPE>K@EAO�>EJ@�PK�OLA?EBE?�NA?ALPKNO�
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Granule Component Activity 
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Chemical Mediator Activity 
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Common Name Cause Signs and Symptoms 
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Common Name Cause Signs and Symptoms 
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