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5,0: ?(5"$<9'-#&=(JC:&<0-7O #"KO#1=(F 'C)%C:@$ 5N00H/A5"I-(1=( +<@)@'((C=)I;6' 5N00H!CF B'-5"$5'- 
+09:5)&!)$")0$8G1(SKH ?(5OR(5N00H/A5"I-5(6='"9$8 
 
  )$""1)V$<$/+(:JC:?&<B1=(<9( 5"$5"&D/%CD)$"2*$"K-UE/&JC:&< ,"6' IMMUNE SYSTEM B'-
5"$)@'( 5G"$A5"$;6'UE/&JC:&< #*$;1L%CD#K!<@')$"/CJC:&<#627O 39$UE/&JC:&<5"$!C 5"$7/@O]:8 39$5"$O]:8 
+O0:@$UE/&JC:&<B'-5"$O]:8!9:8 B1=(%CD#'- 5"$?A5"&D/+)9'$)$"5XG$A,(9$ 5J@( .E9O]:8/A5"I- '$??A
/C'$)$"506'!'')U$8>( )&('$,$"7/@7!9 ,$8>?7/@#A!:) ,/!+"- 5,0@$(C=5OR(<9( B1=(%CD#'-(C= 5"$
<9'-,8K!+0A+)9'$)$"<@$-F >,9,/!7O,"6'!CB4=( B1=(%CD#$/ 5"$?A5"&D/2*$"K-"@$-)$8%K)#@:( %K)
"A22>,9!CB4=( >,9)&(7!9('(,012 B1=(%CD#CD 5"$<9'-O"12O"K-:&3CJC:&<JC:&<O"A?*$:1( )$"_`a(_E?&<>? )$"
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;0$85;"C8! )$"/'-T0)>(+-@!C B1=(%CD,9$ 5"$<9'-#"9$-"A52C82:&(18>()$"!E+0<1:5'- >()$""1)V$
<1:5'- +0A>()$"Ob&21<&<$/:&3CJC:&< +0AJC:&<O"A?*$:1( '8@$-5;"@-;"1! 
 
  ?$))$""1)V$Ob&21<& +0A%*$<1:5J@((C= 5"$/C.E9O]:8/A5"I- %CD)0127O>J9JC:&<<$/O")<& /CJC:&<
%CD+BI-+"- ?&<>?#-2#KB/$)/$8 (CD7/@>J@)$"T'9':! ?A5,I(:@$5"$7/@5;8GE! +/9+<@;*$5!C8::@$5"$
"1)V$/A5"I-7!9 +<@5"$?AGE!:@$5"$7!9JC=+(A >()$"Ob&21<&<1: ?()"A%1D-5B$+BI-+"-#KBU$G!C #KB)$8
#KB>? #$/$"37O >J9JC:&<<$/O")<&#KB %*$-$( %*$)$"O"A)'2'$JCG <$/O")<&#KB%K)O"A)$" (CD
;6')$"'8E@"@:/)12/A5"I- <$/:&SCB'-JC:?&< 
 
  #&D-%CD./7!9G2!9:8;:$/5#C8>? +0A5#C8!$8'8@$-8&D-)12.E9O]:85OR(/A5"I-,0$8;( )I;6' 
%@$(5,0@$(1=(81-<&!>? '8E@)12<1:50B%CD5)CD8:)12/A5"I- 2$-;(?A/$8=*$)12./ 8=*$+09:8=*$50@$:@$ <1:50B 
CEA N4D-5OR(<1:50B%CDJC=>,95,I(:@$ 5N00H81-'8E@>(<1: +0A;@$B'- CEA B'-.E9O]:8/A5"I-)IB4=(#E-'8@$-
(@$<)>? 5B$)I?A3$/./:@$ 39$'8@$-(C=)I+O0:@$ )$""1)V$/A5"I-7/@7!9.0>J@7,/ ./?A2')-@$8F 
:@$ ./7/@%"$2 5G"$A5"$7/@7!9"1)V$/A5"I- +<@5"$"1)V$UE/&JC:&< 5"$7/@7!984!5'$<1:50B CEA 5OR(
5"6D'->,L@ +<@5"$?A84!5'$:@$ #KBU$GB'-;KP5OR('8@$-7" ;KP!CB4=(,"6'5O0@$ +BI-+"-B4=(,"6'5O0@$ 
+0A7O>J9JC:&<<$/O")<&#KB7!9,"6'5O0@$ 5"$!E%CD<"-(C= 
 
  '$?$"8H,/@'/%@$(5B9$>? ?K!#*$;1LB'-JC:?&< 5"6D'-)$"'8E@"@:/)12/A5"I-(C=5OR('8@$-!C +<@
5/6D'/C,0$8;( >(:-)$"+G%8H/$JC=.0B'-)$"%*$'10<"$N$:!H:@$ )9'(/A5"I-81-'8E@29$- "$8-$(
?$))$">J98$5;/C<1:>,/@5OR(#1LL$P%CD!C29$- '$?$"8H,/@'/)I'!,:1D(7,:7O7/@7!9 %@$(2'):@$
%@$(5OR((1):&%8$M$#<"H5#/'/$ ,01)[$()$";9(;:9$:&?188$+0A"$8-$(.0B'-)$">J98$ %*$>,9
'$?$"8H,/@'/5"&D/>,9;:$/#(>? +0A#&D-#*$;1L%CD#K!)I;6' %@$(5,I(:@$%@$(;:"?A5OR(.E9,(4D-%CD"@:/
J@:8%!0'-)$">J98$(C= %@$(?4-8'/5#CD8-5'$<1:5'-5OR(5;"6D'-%!0'-5G6D'%!#'2+0A%!0'->(:-
)$"+G%8H +<@):@$%CD%@$(?A"E9<1::@$8$<1:(C=5OR('1(<"$8)I#$87O5#C8+09: %@$()0@$::@$ "./?A"'!
,"6'7/@ 7/@36'5OR(;:$/.&! ,"6'3E)B'->;" +0A7/@5OR(O\L,$#*$,"12./508 5G"$A./7!95"C8("E9
'A7"/$)/$8?$))$"5OR(/A5"I- JC:&<./5O0CD8(7O,/!%1=-!9$(#KBU$G ;"'2;"1:+0A#1-;/ ./
5OR(,(C=2KL;KP/A5"I-" 
 
  :-)$"+G%8H5/6'-7%8?A7/@(4):@$5OR(,(C=2KL;KP'$?$"8H,/@'/29$-508,"6' ;:$/"E9%CD 
"'$?$"8H,/@'/" 'K%&M>,9)12:-)$"+G%8H O"A#2)$"PH?$))$"%!0'- +0A5'$JC:&<B'-<(5'-5B9$
5#CD8-(1=( ?A7/@/CO"AT8J(H '1(>!)12:-)$"+G%8H5JC8:,"6' 
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