
tf ± 

~ {ft imi :>c m § 

Up-regulation of CX3CR1 on tonsillar CDS-positive cells 
in patients with IgA nephropathy 

(IgA ~:J1E,l~'PJ!lfO)~fj~ CDS ~~1ti~OO~§~C:F3vt 0 CX3CR1 0).36~feil§) 

;it: ~ tr 45 
rwi!Jf.: ~f:, l::JE 1IE~, fi:F~ fiJ~iH, W:ff~ ~, Jftt WF-~~, 

J1 E8 ~t:W:, ** ~i!JG, JJf.:¥ttJ {;~~ 

;j:~ tit • tt 
HUMAN IMMUNOLOGY 78 (4) : 375-383 (2017) 

lgA ~!llHJ: IgA ~~~*f.1<{:<$'.1=¥.t~-96=~~~~1~~6:h6, ic6-ffl9:i3"Jft*f.i<{;$'.~~C'cb6o ~;f.JJ-T1&~frt~~ 

.:tG:h -n 1tc~~' .:C-0)1&, 36!J1E 20-30 If-1& 1nJ:f!1lfO) 30-40%~~*:M~/F~1=~@6-T1&/F ~ C'cb6=~~~~ Gir>I= 
\ 

6:n-n 160 Jts:~1'l!HJ:J::~~~, ~i=~tJls~ l=ffv '~1~L., );I,riJi,r>G11=4Pl!JP(~;t4il~C-fJ:{-1\;:3\(i3"Jtt~tJlsm~~,i'lfl, 

~ L. -C~ G:h -C~fco it:ili:C'fJ:~tJls1$i l±lf!W+ :A 7P-1f'/~Jv:A~¥!~~.:CO)*WJ-T1& 1=~5<7J--Ccb6=~~~~6:h, ~Hi\ 

P"Jf.lj.O):)J-!J!f-C-16t~fta"J1~~~L.-Cjj-1F7-1Yl=~6:h-Cv 160 fXk fJ:=O)J:?l=~})j(a"Jf=;%~iE6:h-Cv 16 r::i ~~tJls 
- . 

~ lgA ~;JiE0)~{7M':IJ=-'=>v'-C£~13"Jttxt:~-T/:A~}@_>ftL.-C~fco .:C:O)JWi*, IgA ~;JJE,~tf-0) r::i~~tllsir>GO) IgA 

i&JJU£1:.1= BAFF (B cell activating factor of the TNF family) ~~~J}L. -Cv 16=~~~ Gir>l=L.tc.(lL L}PL., '"'!.ti..:C 

O)~~~~m!~~6:h -CV16~fj: i§ ;:tftv 1o 

IgA ~;gg:f<jif{"1s:O)~*f.i<{;$'..r--..O)t,t~ .12J,;:7HL:, .:C:hf=ff0:36T6 T lf-lllnfilO)t~~,.\)16 lgA ~;JJE~~fci;~ft1~W1J~*tc 

L.-Cv 1 6=~~~¥a-'6-6:h-Cv 160 1~Ull~~f=¥~~,.\JL. -Ct- 16 T lf-lll]fill::f=36mL. -CP67.:c7J-1Yvt7°7'~0) q:i -c-, 
CX3CR1 IJ:.:CO)lfil)}RO)~Jl'.~*tl'f.rfn_ CDS ~~t'I: T If-Ill~§~ NK t.lll~§J::O) CX3CR1 36mfL:j§~~~;b~, CX3CR1 0)9 

jj/P'C'ib677::77' ;v7J-1/~~W*f.i<{;$:1=36m L. -Cv 16=~~~ili:If.¥a-'6-6:hfc(2)o fJ,riJiitk IJ: IgA W;JJE~tJls, *rfj 

lfil-z"O) T lf-lllnfilv/~}-7~~tJf~1Tv', ~tlls T If-Ill~§~~ IgA W!J1EO)W*J:U~f=t~~iJT6PTfil31t1~~L.tc.(3)o L.td~0-C, 

~tJls CX3CR1 MM'£ T lf-lll~§~~.:CO)t~~iJ~t!:h-Cv 16PJ~~1ti.~~cb60 La~L., IgA W!J1E~tllsf=:tolt6 CX3CR1 ~~l'lt 

L-fc¥a'a"~J:ftlt\0 ·· 

4-@liitk IJ:, (DigA W;JJE,~1lf~tl1s*Jl.~~-~:tj;~fj(C'O) CX3CR1 0)3fim, jn vjtro l=:tolt6f~1:.~ DNA(CpG

ODN) ~ 0) WiJ$:1=J:6 CX3CR1 0)36mW21~, 77::7 7' Jv.iJ-1/ .r--..O)jQf /:Efilg @IgA ~;JJE,mtf*i'fjlfil.ij!;fj(fj(C'O) 

CX3CR1 0)36m~, r::l ~~t11sm l±l l=J:636mW21~f=-'::> v 1-C~JML., ~tJls CX3CR1 ~~1tl£¥lll~§O) IgA W!J1EO)m,JH=:to 

lt6~:b~ l=-'=>v \-C~~L.fco 

1 



1. /S1lf~1* 

2012 4'- Zi~G 2014 4'- 'i-C'f;:::IJEI, JI[ ~ 5f4 *¥:~.PIE! Pf;d3}. l!JUJUffi 51- f3} -c 0 ~ iHJ~ :}fi,] 1±1 Vti :a:-:ME 11' 

L,fe I gA ~ il ,~ 1lf 2 0 ~ , o}j:: I g A ~ il ,~, 1lf 2 5 ~ 0) ,~, 1lf ~ {L$: ( ~ ti~ , ~ 1:. ~ *Ji it , * fl!l lfn_ ) :a:-{9! 

ffl L- tea ~ ~ {L$: IJ:-1/7 ;t~A F::i /t/J--:a:-1~ te J:: -C~ ~ fL:~ ffl ~tl,tea 

2. ~:!5t*Ji-~-§. 

0 ~ ~ ti~ , ~ 1:. t~ 0) ;J\ Jv -Y !J / [ll![ Ji: /~ 7 7 -1 / § :!:I ~ J1 :a:-{t pX; L-, m C X 3 CR 1 , m 7 7 7 ~ Jv 7J -1 

/ m {L$: :a:- ffl v \ -c ~ :J5t ~ -§, :a:- rr -::de a ,m tJ~ IL: :}3 v \ -c !fill 11¥.Hll T f = c x 3 c R 1 ~~ 'f1: *-!H H~n;_x :a:- jJ r/ / }- L- ' 

1 mm 2 
0) ~ 'f1: *-!H Hfil ~ :a:- ~+ aJ.iJ L- te a 

3. *-1HHfil:5J-Jifl 

0 ~~ti~:a:-*-!HWT, ~i&JL-J;t:i:~~;t¥tfL:-C~ti~!li~:F:!<:a:-)J-/ill, ~~PBS -C5@J¥1G~L-tea ~ti~ 

:f$i /:±:\ ~ ~ 1 Jr JI 1~ fL: ,~ 1lf J:: ~ 1* Jfu :a:-11' v \, * fl!l Jfu J:: ~ * t~ Jfu ¥ :f~ fj( :a:- IRJ ~ f L: :5J' lill L- tea 

3. Two-color flow cytometry 

PEt~m1ltmCX3CRlm{L$:, FITCt~m1ltmCD8m{L$::a:-Jtlv\-C~ tJ~ !Ii :f~ :F:J(' * t~ Jfu_ !Ii :f~ fj( fL::}31t6 

CD8+CX3CR1 +*-1HHfil~j{O)j!frjit:a:-aJ.1JJI:L-tea 

4. Cell cul tu.re 

RPIM 1640:1:% :!:-!!! 3mHL: lxl 06 /mlO)TMCs :a:-~ /JO L-, 12 a~ FF19:!:%~1~, ~ r/ ::r.JvfL: 1 g M CPG

ODN, 1 µ M non-CPG(Control) ODN, 50ng/ml recombinant IFN- 'Y, 1 µ g/ml LPS:a:-~ /JO L-tea 

24 a~ F~ 1~ *-!H Hfil :a:-@J !& , two-color flow cyt om etry:a:-11' <:J tea 

5. Chemotaxis assay 

~ti~!ll-:f~fj(0)777 ~ JvJJ-1/r--..O)jQf'A§:fif:l:a:- migration plate :a:-m v \-C Chemotaxis assay :a:-MErrL-tea 3 fi@:O)r.l 

it (Ong/ml, 50ng/mL 500ng/ml) 0) recombinant 777~ JvJJ-1/fL:-C 12 a~FF19:1:%~0)1~, iH*:L-td!HHfil~.X:a:-aJ.UJEL-, 

iH'A§:fif:l:a:-~\fiL-tea 

6. *'Ji5~t¥:81-J~lj[tJT 

21Elf-FFi90)r~\f':tfL:fJ:Mann-Whitney U~JE~SpearmanO))ilfi{:i'z:f§OO{;'f;~j{, J.i*§E2£tj:O);j'~\fifL:fJ:WilcoxonO))l[fi{lz:ftl · 

~JE:a:-fflv\tea v\f:f1tp<0.05:a:-:1f~~L-tea 

1. ~ ;J5t ~-§. f;::J:: 6 CX3 CRl ~ t1:, 7 77 ~ Jv7J-1 / ~~ 'f1: *-!H Hfil 0) )J- :;ffJ 

IgA ~ il Jil'Pi\f ~ti~• Hfil FFl9 fL:, o}j:: IgA ~ il ,~ 1lf ~ tiUL:J;t ~:1f ~ f;::~ < 0) ~ 'f1: *-!H Hfil ~ :a:-i~ 10 tea 

lg A ~ il 1'!\. 1lf ~*Ji it -Ct* :F:J( {L$:, FFl9 J!i, Pi< *-!H 'f fL: CX3 CRl ~ 'f1: *-!HHfil :a:-~, 10 tea 'i te, i&J ~ 0) ¥Ii 
i!r ~ IRJ f* , * ;i;:J< {L$: , FFl9 fit , 1* *-!H 'f f = 7 7 7 ~; v 7J -1 / 0) 5~ v \ ~ -§. :a:-~ 10 te a 

2. ~ti~, *flil lfn_ !ll- :f~ fj(-CO) Two-color flow cytometry fL:J::6 CX3CR1 0)36 m 
~ti~ !Ii f;!O:!< fL: :}3 v\-C lg A ~ il ~'"CO) CD8+CX3 CRl +*-!H Hfil ~ 0) t1J it fj:o}p lg A ~ il ~ ~ J;t ~ L

;ij" ~ f;::: jf /JO L- -C v\ tea 'itc.., * t~ lfn_ .¥- ;f~ :E'1< f;:: :}3 v\-C lg A ~*~'"CO) CD 8+ CX3 CR l+ *-!HHfil ~ O)j!flj 

Er fj: ~ lg A ~ il ~ ~ 1t ~ L- -C:1f ~ fL:jf /JO L-, 0 ~ ~ tJ~ :f$i 1±11~ -:C- 0) t1J it IJ::1f ~ fL:~ & L- -C v \tea 

'ite, 0 ~~ti~ :f$i 1±11~ 0) Jfu )}j( n~ m :!*: L-te,~, 1lf (n == 10) -C fj:* t~ Jfu CDS+ CX3 C Rl + *-!H Hfil ~ 0) j!f1J Er 
-

fJ:~ & L-te - jj, m :!*: L-fd': n~<:J te ,~, 1lf (n==3) -C IJ:-:C- 0) trJ it IJ:~ & L- -C v \ fJ': n~<:J tea 

2 



3 . C p G- 0 D N Jlilj ~ IC J:: 0 I g A ~ ;J1£ ,I!\, 1f iHlls CD 8 ~~di T ff-Ill Hi<! 0) C X 3CR1 0) 36 m ;;!£ {~ 

'6- ;ft Jlilj ~ :3:1Jf!H-J L,fc;'ffi *' Gp G-OD N Jlilj ~IC -c I gA ~ ;J1£ ft '"00) ~~Is. ;t,t vi c D 8+ CX3 CRl + 

ff-Ill H§ ~ 0) i!f1J if l'i ~ ~~uu~ /Jo L, --c ii' tc o L, il" L,, ?r r gA ~ ;JJE ft '"0 l'i :Ii 1Jo l'i ~ 60 G h tt Zl" -::de 0 ~ tc 

IFN- y Jlilj ~ IC JG v' --C l'i I gA ~ ;J1£ ft, :fp I gA ~ ;J1£ ft 0) jjlij ft l:tdnffi'i ·ti ff-Ill H§ ~ 0) i!fij if ;0'> ~ ;e: IC :Ii 
;IJQ l, --C 1t \ fco control-ODN ('. LP S IC J:: Q Jlilj ~ '"0 l'i jjlij ft fC JG 1t '--C ;;!£ lfJ l'i ~~' 60 Ghftil"0 fco 

14. TMCs 0)77)?7Jv;fJ-1/--"-.0)/E{~!Xfit 

Chemotaxis assay O))ffi*, 77)?7Jv;fJ-1/?/Jl/Jf. 500ng/ml ICJGv'--C, IgA ~;ti£ftO)~#ls!lf;f:%f.:K'"01'i?r lgA ~;JJE 

ft('. J;(:; iJiR l, --C~~ IC rWl 1t 'JQ°f /Ejj~ :3:~/ll) f Co 

*11Jf~O))ffi*;O"G, IgA ~;JJE~~ls CDS~ffi'iti!J//":f:l<l'i~~~ DNA ICrWJ~/Jf.'"0-2;°~.tL0 CpG 

Jlilj ~ fC --c IFN- 'Y :3:fr l,--C c X3 CRl :3:JJWJ JU 36 m L,' {ifs: 11~dl\Uc;fjj( t±:l 2: .tL, 7 7) ?<'JV ;fJ-1 / :3:36 m T 
0 ~JG :f:J( {ifs: fc * ____:~ /)''L,, ~ ~ :3:{.@ )it 2: 1t 0 J:iJ ~·ti ;0'>7jd~ 2: ;(!, fc. 0 Jli: if., lg A ~ ;J1£ l'i IgA ~ ;& 

rl if {ifs:~ 1j' 1fiL W ~ lcJ:: 03'G f.::j( {$: ~ ~ ('. ~ X. Gh--Cv '0o ~tc, CX3CR1 ~ffi'i ·ti ff-Ill H§ l'iff-lll H§ {~ ~ fiS 

ti 0) lb 0 CD 8 ~ffi'i ti 0) T ff-Ill H§ lb 0 v' l'i N K ff-Ill Hi<! IC 36 m l,, 7 7) ?<' Jv ;fJ -1/('.0) )ffl if fc J:: l'.J 1fiL W ~ :3: 

* T = ('. ;O'> ¥a "ff 2: .tL --c v \ Q 0 J:: ".) --c ~ ~Is IE * 0) c D 8+cx3cR1 +ff-Ill Hi<! Zi" ~ ff,!l Mil( IC --c 1fiL ?f ~ :a:~ !Ea L, 

--c v , 0 J:iJ jj~ ti il'> lb 0 o :tit k ~ c o x G C 2 ) Zi'> ffi L, tc 1fiL 1* l: dJ M Jt l'i .:c o) 1fiL W ~ I c J:: l'.J {Jf 2: h --c v , 0 ;a" t 
L,hftv'Q 2: G IC' f), AA" J:: l'.J ~ Gh--Cv'0J: ~ m ~~~.~Is~ IC--C 1fiL 1* ;O~~ {~ T g}jJ ::::.;<A le~ ~Is 

IE * 0) c D 8 + c X 3 c R 1 + ~ ·ti ff-Ill Hi<! Zi" M lj. L, --C v ' 0 J:iJ ~ ·11: Zi" lb 0 o 

:(%§:~~DNA fCrWJ!&iJJf.'"0-2;-~h0 CpG l'i TLR9 IC)ffiifL,, ~:il'..!Xfit:3:5[~!1:a:::.-to fAJrrriltk 

l'i, CpG-ODN Jlilj~fCJ::l'.J, lgA ~;JJE~~ls!jf~;f:j(;O:,{?O) IFN-y ('.BAFF O)ji~;O":li/JO-t0:::.l'.:3: 

ffiL,fc(l)o ~@JO)~~>j"IC:tiv'--Cb lgA ~;JJE~~is'"00) CpG-ODN ICJ::6JJWJJlj:§lil;Jl'.JX);t;O":fH:iji:~('.ft 

".) --c v \ Q J:iJ ~ ·ti ;O'> ffi p~ 2: .tL Q 0 71/ .AT T JV '"0 0) c p G • H~ Pl fl IC J:: l'.J ' 1fiL r:p 0) I gA ~ Zi" J: ~ L,' ~ 

fGf.::j({Lfs:IC lgA ;Oq;t!fff-t0¥a~~' TLR9 J:i{~-=f-0) polymorphism ;O'> IgA ~;JJEO)m~lcMlj.L,--C 

v' Q ¥a "ff l'i Cp G-TLR9 ;O'>.:C O)m jlj IC mg< M lj. L, --Cv \g:=_ ('.:a:~ \li!l-0 0 :::..tL G 0) )ffl JlU'i TLR9 ~.:c 0) 

T 1$ 1Clb0 IFN- y , CX3 CRl ;0'> ~ :fjis ('. 0) M Jt ·ti :3:ffi t-7~ ;fJ ,___, ('. L, --C, lb0 v' l'i1it ~ O);j;~ 13'-J IE! -=f

('. L, --c ~~ * J3"J IC Tit Jt] '"0 ~ Q J:iJ jj~ ·ti Zi" lb Q ('. ~ *- G .tL tc 0 

1. lg A ~ ;J1£ M ICJG ft Q~ :fjls CD8+CX3CR1 +*-Ill Hi<!~ O)i!flj if l'i?P lg A ~ ;J1£ M ('. j;(:; iJiR l,--C~ ~IC 

:Ii ;IJO L, --C v ' tc o 

2. CpG-ODN JliiJ ~ lc:tiv'--C, IgA ~ ;JJE M '"00)~ ~Is CD8+CX3CR1+*-1BHi<! $-.J: O)i!f1J if l'i~ ;e: 1c:1t 

;IJO L, --C v ' tc o 

3. lg A ~ ;J1£ f:t IC:ti ft 0* :fj'f 1fiL !lf ;t,t f.::j( 0) CD8+CX3 CRl+*-lll Hi<!~ 0) i!f1j if l'i?r lgA ~ ;J1£ ft('. J;l:; iJiR 

l,--C~ ~ IC:li ;IJO l,--C JG I?, ~ :fjisjf,iij t±:l 1& ~ ;e: IC~ Y L,fco 

4. lg A ~ ;J1£ ft '"00) ~~Is !lf ~ :f:J( 0)77) ?<' Jv;fJ-1/--"-. O)JQ°f IE~ l'i~ ~IC 1C )it l,.--Cv'ko 

5. :::..tLG O):::_ ('. Zl"G, ~~Is IE* 0) CD 8+CX3CR1 +*IBHi<l Zi" lg A ~ ;J1£ 0) m Im le M .£#.. L, --Cv'0 J:iJ ~·ti 

Zi" ffi p~ 2: .tL tc 0 

3 



1. Goto T, Bandoh N, Yoshizaki T, Nozawa H, Takahara M, Ueda S, Hayashi T, Harabuchi Y. Increase in B-cell

activation factor (BAFF) and IFN-gamma productions by tonsillar mononuclear cells stimulated with 

deoxycytidyl-deoxyguanosirie oligodeoxynucleotides (CpG-ODN) in patients with IgA nephropathy. Clin 

Immunol.126:260-269. (2008) 

2. Nozawa H, Takahara M, Yoshizaki T, Goto T, Ban doh N. and Harabuchi Y. Selective expansion of T cell receptor 

(TCR) V beta 6 in tonsillar and peripheral blood T cells and its induction by in vitro stimulation with Haemophilus 

parainjluenzae in patients with IgA nephropathy. Clin Exp Immunol.151 :25-33. (2007) 

3. Cox SN, Sallustio F, Serino G, Loverre A, Pesce F, Gigante M, Zaza G, Stifanelli PF,1Ancona N, 

Schena FP. Activated innate immunity and the involvement of CX3CR1-fractalkine in promoting 

hematuria in patients with IgA nephropathy. Kidney Int. 82:548-560. (2012) 

1. :ki@i ~ill$, r'i\'J!* f*, !l!Ht 1iJf-N~, ~* {$¥, i* J¥1'VG, i*~*l 1%~. fllli1Jlll Fan-shaped flap rtd=-c:~~lAc 

T r::1 ig:~:s:iz. J:&::WifJtl. Ji=IJ.niEJll(~;fJJ.l:i&vt: 105:193-1197(2012) 

. :ki@i ~iil'lJ, Jl133 ~tw, i* :!¥!'VG, i*~*l {~'¥J. ::i;vt:7'/i0~:W~::trc-<b-::ikfl}5fi'r~~5B'i"t*Xit~O) 1 ~J. ll(~:ffJ: 

23:119-12~(2011) 

3. :ki@i ~iil'lJ, ~* {$¥, !l!Ht 1i}f-N~, r'i\'Ji* f*, * :!¥!'VG, i*~*l {~~. !mHITT'.ltmt=561£.L-td~*If~~i{:91J. ]IJ: 
~JHfJH'f-1'3J. 20:63-68(201 O) 

. :ki@i ~iil'lJ, ~* {$¥, 1J'i* 1ti$, *~ iH:Y:i¥:, :*=133 7&, i@i!* f*, ~tfll m:fr, Jl133 ~tw, i* :!¥!'VG, JJlU*J 

f*l¥J· ll=T~ salivary duct carcinoma 0) 317tl2:;$:;f~[=:js~t01:i&l5t:l¥J~lfi. ll=IJ.Ul!Jn(HJJ.~1/;vt;: 102:131-137(2009) 
I 

5. :ki@i ~ill'!![, ~$ m:fr, 1:133 fiEl§-, r'i\'Ji* f~, ~* {$¥, ;J;} Jil'VG, i*~*l {%'¥J. Basaloid squamous cell 

carcinoma 0) 21:911. ll=IJ.ni!Jll(H3J.l:i&* 101:943-949(2008) 

4 



Up-regulation of CX3CR1 on tonsillar CDS-positive cells 

in patients with IgA nephropathy 

C}:~;M: IgA ~:IJE,lffil*OJ~tl~ CD8 l~~H1J!Hfil!H~ ti l:t ~ CX3CR1 OJ3£IJ?i1CJ1!1) 
mtt•t5:HUMAN IMMUNOLOGY 78 (4) : 375-383 (2017) 

i@ Jt f11': tlj 1f Vi' ~tl~m:m:JR,~, -c &:> 0 lgA 'tftE 'tf~~r~~T 0 T fralJ1§~~56mO) RJf3!g·tiil~ &:> 

0 CX3CR1 ( 0 jf / F : 7 7 l/ !7 JvjJ-{ /) ~~a:§ L~tl~ T fral}]§O)'tfr~rrin~ --:::>v \"(~f{[ffi 
T~< ~·tt·ti~tl~~ · lgA 'tftf,~,* J:: ~ 1mite ~;h,k O!i:~tl~, *tlitrfn., 'tf1:~~{;$:~ ffl 
v\-C~f.i~.~~M~1f0 ko ;c 0) iffi *, ~ ~ *Jl·~ ~ -C lgA 'tf t£~ tlU~ 1f # ~~ 

-$ < 0) CX3CR1 ~·tiff-al~§~~~ Cl), 'tf *Jl•-C b CX3CR1 ~~·tiff-al}]§ C: 7 7 l/ !7 
Jv 7J -{ / 0) 5~ v \ ~ ~ b ~ Cl) k o --1j- -{ ]--. } ]--. 0 ~ ~~ -C I gA 'tf tE ~ ti~ ~ t~ fj( 
CD8+CX3CR1+fral}]§~O)Wtlif~'i1f#~~:l:~j]Q L, ~tl~~~f)j(.r-... CpG-ODN ~rj$:~ 
T0 C: lgA 'tftE~tl~~~f)j( CD8+CX3CR1+rra1~§~0)W1Jif~'i1f#~~:l:~j]Q Lko 
IF N- 'Y ~lj $: -c ~j: I gA 'tf tE ' ~ ·tt ·ti~ 13~ ~ 0) ~ ~ 0) ~·ti ff-al }]§ ~ 0) w11 if ii~ 1f # 
~~:I:~ 1JQ L k o -7 -=E- !7 :t- ~ 7' 7 '/ ~ -{ -C I gA 'tf tE ~ti~~ t~ f)j( ~j: 1f # ~~ ;Wj v \ J1if 
~ 13~ ~ i:g C0 tc 0 * ;t¥Lrfn. ~ ~ ;i;JJ< ~~.ta v \ -c 1gA 'tf t£ -c cDs+cx3cR 1+rra1J1§~0) wu 
if ~'i 1f # ~~ :I:~ 1JO L r::l ~ ~ ti~ 1mi tlj 1& ;c 0) W1J if ~'i 1f # ~~ ~ P L k a 'i k r::l ~ ~ 

ti~ 1mi te 1& lfn. JJR ii~ m ~ L tc .~, * -c ~'i *m lfn. cDs+cx3cR1+rra1J1§~0) wu if ~'i ~ P 
L k ii~ m ~ L ft. ii" 0 k ,~, *-C ~'i ~ P L ft. ii" 0 k a fJ,J::O))ffi*il" G, lgA 'tftE~ 
ti~ CD 8 ~·ti T fralJ1§~'i~1:~ DNA ~lj$:~~ -C IFN- y ~:fr L -C CX3CR1 ~JtfilJIJ56m L, f*1J§ 
~~~Mete~ ;h,, 7 7 l/ !7 1v7J-1/~56mT-0 'tf *f.:1<f2fs:~~ *~ ~ / !/'' L, lfn.1*561:, 'tf 
~O){JE:il!H~~--9- L-Cv\0 ,:_ C: il~11"P~~;h,ko * i@ x 0) r*l 'lfI. ~'i as tlrJ S"J -c , 7' ~ !7 jg¥ tJT t + 5'J- tt. ~ ;}1, -c v \ tc 0 i@ x f11': te * ~'i , 
~ ~ ~ ~ ffit 0) W§ rp~ ~~ .ta v \ -c ~ ~~ fAll x .ta J:: a ~ ll ~ :LJij(; ~~ ~ T- 0 jf rp~ ~~ ITT $ 

~~ ~ *- , + 5'J- tt. ~ ~ ~ 1f T 0 =. C: ii~ $ ~ ~ ;h, k o 'i k :Lfs: i@ Jt ~'i 00 W~ ITT '¥fir-I 
•t5-c &:> 0 HUMAN IMMUNOLOGY t5~~1* tR ~ dj. -C &:> 0 a fJ, J:: J:: ~ ;;$: 

~ ~ ~ ffil ~ ~'i , ;;$: ~ Jt ii~ tf ± ( ~ '¥ ) 0) '¥{tr ~~ ff T 0 t 0) C: *U ~ L k o 


