YO-AY /1A Ll /) a;[a.‘fm}fo/v;.)/.)/ﬁ/wﬂ/:g/o}[c ol dlxo

S Cuwgdld (511 09 35 99 ) O i 49 (g 3399810 g o (5 5999 g o]
B Jolw 090 30 (iuw giid (o gf 30 l@T (i gid b 4Ll Lo 9 CDA”

Bl (o e s pad ye g 55D
Sl 1S o5 ) silos L)l ol SF% 55 gt Sy o gl oSl = s)l> ALS Slisines 35 o (o) silos Lslel
z,'//j—fu.g»v/:/ ﬁ}lﬁ Mf@/;u,/j.{u‘;ﬁ:ﬂ Lﬁ‘f“j" ‘5‘}2-..2.;/)_; );j{;.ﬁv‘_ﬁ»ﬁ ’Ajf.é aLCw/J—J/}gjﬂ zd/‘}lw

NNV Al MATIAESL 3 Al

oS>

Lol jor 45 sl B gla o st o5y (g)loy 4 (B-CLL) B gl (o0 (g gt (o g s g abe
Ol ks NG (o gy S 05 (B Sl 4 g LSl (o oS 2 T sl Comsld )3 g3k Dl ks
0FUE Sl i ol ol 3131 55 (CMV) 92938 s 5 Kolod 3wl T (b S s j5 g 5 U
Sylem 53 CMV 5 s Jsho cpl O i oy BLS 1 oy Bn b andllan ool 10 el 039 T (g8 o 5
<ol 0k plowl CLL

Slew £1) Wud addlas 5,y B-CLL & S slow V& obowie o5 dallas cpl )3 s i
Sl eslial bl Jglu s et 5 T slo Comsitd b 05 8 25 ()2 (CMV jleg YA 5 CMV'
055 iS5 S35 AT K5 S g W S g 5 A ol (6 e gl g 5 JU S e (sla 3L
e M o0 bl 0500 51 ks e b S s Jghe S el K55 has b e 5 ke
A oslitul 0y 8 55 dwlis

4 CD4" CD8"™ 4 (Cluster of differentiation) CD8" (gla cumsid 09 5 55 CMV" Ol e 53 sla 425l
L8 0yl 58S g T gba S sz L(P<t/00Y) 53 jiies CMV™ Ol )l 45 S (510 sims &y 900
P2 Y (S mliansS Wy glo Comadd blas 3 5 (P<2/40) iy CMV' Ol ke ;5 (IFN=y)
5 CD45RA, CD28, CD27 o g5 sla Latls Oly 45 bU 2ol .(P<+/+)) 3 2w CMV Ol law
Sl Olyles opl 53 CD57 5 CD45RO oS Jb= ;s ((P<+/++1) 4 edalin CMV' Ol ley 53 CCR7
AP<r/eny) cls

5929 T 6 Comsid 53 0328 Sl i 59 &8l B-CLL Oljlew 53 CMV 035 Cote S5 S d2mall
ko ($595m 4 Aty 3L A= U B-CLL 3 Jlmid cpiz cplpls 338 o 4l ples Sl o gid

el CMV

T S sitd o5 s 5] o s} ¢S g 3 21380 g2 7 (5eelS (5l0 05y

# el Bl 5o Gt ol pls s T gls o i
Somar Gl 3 Olles ool 53 0 8 Sighe a3
Lzea CD57'CD28 & jlaze S T (gl o s
3 ply JES e 0387 Jlad (1) Sl 0t 5,18
Sla Lo sid 2ol Lol LS Lo ;5 CD28 3 b
(Y) Sl oy 8 S L doys V 4 AD 5B s,
T sl cavsdd sl s gae il

&S 5 ,» s (Effectors memory) ol > sl bl

$dodio

o5 b B dCLL) e je (i g
CD19" CD5" « (B-CLL) = B sl con g2
e O 5> Lia (Cluster of differentiation)
S ok 8 sk o2 35 (r i
odd IS el b T le o sl s (53
Golow S i 5 owlis e b ol S ST
Lol s liall oyl 355 o 595 il axils Bl |
s 4 S ) 5l Uy it s St

E-mail:bat238@yahoo.com. « FAI-FTT010£ ; il- s o) silan 5,5 — S olSiils —autam =3 5 gt i) gt oubing 37

Vo



b o sAgo s pad sgr Spb 50

Oyl 53 6T 558 5 T (sla o pid Slaos S 5

oWy 9

3550 058 5 M- oy gyl anllls
CLL o&lys 4 odiS anle Hlaw VA anllas
b S5 g SRSl pleKie o S U Ol sl
o T oley CLL padnis slajlns 4 4y
CMV 39 e L3 S o0 anl o J S (6l 5 5 ok
esia CMVIEG (131 &S 51 slizal b Ol ylaws 53
Sioled s e L8 VA 5 Cote L8 FY & Ul
Coulter J sl osijloi 31 oslazal b bs Cow 2 lae
b 5 oy 8 5 o SliglesT s 8
e 05 Gl e Kol e sy
Dok S5 gl S g o ilbeT 5 (PBMC)
A el LSO 695
Sbsl 5i0 (51 (36 HT b Iy ol (S jeol T

T sla G g G 03 8 15 oy i
Gle ool 5T 3 0ld s JalS 05 51 <" PBMC
¥+ Sde 4 CD8 5 CD3 D4 & 558 JU IS s
L3 F sl (56 55 BB Syl 5o akds
doy ) aslTe BL 53 5 el ated e b sl
& o gl gl LT (gl 5 50 b (PBS) Siliws 5L s
6la ok ST b s Jgh ey dalllan 3 L5 £ osleT
sl @b ST 5 S s CD4 D3 JUsS 5
«CD57 (D28 (CD27 (D38 CD45ROD45RA
A3 S 5 5les CCRT
b (o i s 9 OF (T g0 b 03 T <G o
o 0b9S” S il Lyt ok S

Sl S s 2S5 sl Lol Sl
OV) 43 8 cpmods 58NS og, L ol
Ao 5 k38 s sy sla Ay s S 0
6T & (&S A3kl B (S 55 50 SEB 0 (5T

\A

B-CLL 15T slo cpupii) s sy T il s CMV st (5l o

A8 sl 05 Shols Dhlag 03 8 55 Azen CDA'
e sl Olhles 4 s (UM-CLL) 48l 2>
3 Solew T,k Lol jen 9 Sl 0ld oy s (M-CLL)
F) el 03 5 Oloys O3k (6, Ll 95 O34 ol 55
5T la Jshe B3 51 Hley s o Conds
o b jasis Ol oy (NK) sk onis
6l S sid Y] (F) 5505 LUl (gl b
Ol Ol 5 O-A) oks 508 Ol 45 15,56 T
B-CLL b Jsbw 5 T sla Cwsad (g9, ,» CD38
o3 8 I T e e 0558 S Ol
Obles ol 53 () 255 Sl oy 55 (3)
ew;}::ﬁj};»QTL;\jM;.l;c\f:)lazfj
Sl oS (S T (gla o pidd Dt bl o
Q) wsls
Gl Jobe Ol L2l OLKes 5 Kiaii
5 (IFN-y) L 055 2l oS a5 CDS 5 CD4
sdalie Ollew opl 53 1y (IL-4) F o8 =l
CD1527 (sls Jsh doys 2alal L(Ve) il o3 ge5
o3 CD8" 5 CD4" (gla Co i ajjfj:fa):
Gl pe (s Sl (Ses 8 (VY) Cl os
552 B ALCLL 55 gHpe 5 slo sk & o
B- 5T sl g 5 gl 03 28 Ol ok i
semge f¥s g Cwledis Hag, o 4 s CLL
Sozs b 05 ST 4 6T 005y ol
Gl 05 BT K5 b Sl il 0t delize Ol
2503 mr B Ol LS e (e
Sl o Al bl T (gls S i) (sla 05 8
2 CMV e 505 5 Ghils (Il 5 e 5131 5o
S OY=F) 5008 5,18 SECDS’ (sla J gk Comar
33 CD4" sla Jsho Comen yo 1y O ks ol e b
2 S Bb 51 00) e edalie sl oyl
CD8 5 CD4 oyl ey 51 5V elow CLL O ylay
Cos Sl puis (VF) 5505 529 CMV & i
Ses Ol 9 T ols Jshe g ln o sid
s b by e CMV L ol oS CLL s T



L3 S 4 R& D System
03057 31 oslizal b 638 53 o dwlie
51 28 Pvalue 5 o5 8 plil Sy o oLl

.M@fﬁ;:ﬂ:@#%

Hryvlh

Olew 53 CD3" (gla Jghor slts andllaa - s
hls Ohley & o St (S5l Lls CLL
(P<e/00) 35 fis S1> (s Doypo & (oo (S5 59
3353 T Gl Joho Calise (sla 05 8 15 g 3l
la Jgho 2l 3l ol ogls ) 8 3 § aincos 8
On 813 sme gl g ol CD4" sla J 4k 4 5CD8"
o dgwos S 45 i op P< /o)) s s g0s 8 5
Ohles 45 35 (CD4'CDS™) Cas CD8 oo CD4
s re Spge 4 CMV “Ohles 4 s CMVY
(O oyl psai ) oplad Jgutor) (P<2/0 ) 55 i

05 ST o= Olss 4 SEB 0 ST
a};ﬁ}ﬁ)JCD4+ T la Comn yid S o0 4
vy 4 Foly 5 L o3lizal CMV CMV" O les
b oS s Jobe s s s semlel
Olsbes 53 TEN-Y (S st oy 0o k33 8 (g
Gls gme Do 4 CMV Ol ley 4 S CMVT
Ohlew 2 Cﬁdlﬂ dL-2 5540 53 (P<2/20) 54 i
23 sy P</Y) 55 CMVT 51 28 CMVY
Ol oS i 5 51 CD4 (gls Covmn gid sla 05 8
35 s IFN-Y'IL-2 "5 55 « CMV" Ollaws 5 &5 315
33 5 Sl i IFN-YIL-2" (5 35 CMV Ol yles
(P</0) 5y s gae sl ol Sl 55 e
Naive (T sls Jsho Kb IFN-yIL-2" 5
CMV" Ohley 53 S Canl 65 0 sl o bl 5 ()
5 faS (S)ls gme D)0 s CMVT O jley 40 S
Ol IFN=y'IL-2 g o Jb= 55 (P</+0)
238 Sl gl gl o bl T (gla G i) odins
Gls sme Sy 4 CMVT & Cs CMVT 0l)les

Y o les Jsu) (P<e/00) 34yl

1FAS b /) o/[ad[)fa//q)/ajf/.@é(fc;)g/o}[co/fdd/)@

yv

A s e J 28 Olse 4 SEB 05 d 4 s L]
Cole ¥ Sue 4 YVoC H LSSl s b al ) s 4 8
Brefeldin A « =T el ¥ 55 5 Ld 6,10
T o 2 e 53 p 85,80V alg clile L
L b g (0l 55N Ol OLL 51 ey ok LS
S 4 (EDTA) dwl eSaall 5 T3 ksl
G ol e s Jles GBI Oyl > s 4ids 0
L, 8 Lo Lh sla JplS 5 0k ) a3
sl 50 S 5 odkd azad bd ) OT 51 as
does b Jbo ol dis § 515 oS 0 34i
63U BT e il (5T K 55LT 5wt
IFN-y sl 5L &T 51 S 5 CD4 JU S 5
S5 oy alie s b Blol b Jole 4 IL-2 L
LIk T s S T T oK,
4 el Coulter XP Jute (5 2 g2 Lo sl o8
Sl dsbe o 5 35 Sgdome ba oyl Il o
i asie b S s 51 S blas 53 CD4
e3gdoen b Lo pid sl o5 8 5 Slalae s
N vu_ajf Oen (side scatter) ssc e 45 CD3
Sladlas 53 s plowil GIUT Jolpe ple e
5 45,8 CD37 4 spdous o Compit) (o5 53
A GIET b s s 51 S blas 53 CD4 s
b e 6 50 sm b b 51 odeT Cows 4 SledIb|
43,8 ) Win MDI 506 5
03zl 35 30 (5la 5 2 5 J S 50 slo (2 AT
Mouse IgG2a (FITC, PE) « Mouse IgG1 (FITC, PE) Jds
5 Anti IFN+y (FITC) Anti IL-2 (PE)
sBecton- Dickinson Immuno cytometry system
Anti CD4 (PC5-ECD) Anti CD8 (FITC)
Coulterlmmunogy ;| Anti CD3 (PE) 3 Anti CD69(PCS)
4¢ Sigma ;I BrefeldinA s EDTA SEB .. gl =
g e > eslinel 5y5e gla ool ST 51§
Anti-CD45RO  (FITC)  Anti-CD57  (FITC,PE)
Anti CD28 (FITC) «Anti-CD45 RA (FITC,PE)
5 Anti-CCR7 4 Caltag ;I Anti — CD28 (TC)



b (o Ao s pad gy Spo 5O B-CLL 5T slo cuopi ol sy OF 13l s CMV osio (555 pa

4o M (OMV) (o 5 (OMV) s o5 25 IKK0 g Doy 53 T (5l o gl (5lo 03 5 5 Amsliz 0 lois Juo>
BCLL)B Jshw (o0 (gl (somd

Z

. 5
pvalue CMV Ul ke CMV" o leg )
T 6‘.& C_,.._..n_,d.'.‘ A}; j‘..}
P<:/+0 YYYo (V\Y-A447) YA (YV0-44Y1) CD3"
P>./v0 \YY (BV=0)AT) YAYY (Y YT+ VY) CD4"
P<s/e Y oVY ((4-TYW) YEVo (Yo\-Vowy) CDS§"
P<+/4) Vo (\=£Y) 194 (6—\V1) CD4'cpgdm
P<./+0 YWY (\-V04) AAOY-E) CD8 CD4
Cluster of differentiation CD s I s CMV
"L‘;écfoﬂjf@-/', JJ.L« J/yLo"j 441:.4 (Cf‘;;};o.ﬁj.im) o Ly 00/s
f-— - D
R e CDE- CDE+
[ i CD4+CDEdim
CD& : o

o7 s gid poms g 53 CD4 CDE™ T (\d s g . 21 0 ylos y poi
iexs CD8 cto CD4 (clo Euogis):.CD4” CDS™

Cluster of differentiation CD

26l e JoB 36 CMVoss Cie aslllas
CD4 sl Cowsid 53 CD57  sla Jobe !5
HoT b Jske ol o3 00 b &S g5k il
Ol 6le CMV™ Ol 5o &7 Jb= 55 s S 0Ly
S5l CD38 by s (P<t/+ 1) 39 Lo ys Y/Y OT
CD45RO" . otalis 05 5 53 oo (sl abi>Dho b5
G S Aoy 5 Sl 0F ST L sy alis
CMV" Olles 43 i3 gae sk CD45SRO'CD4’
238 Jo 55 (P<2/04Y)) 55 CMV Ol ke 51 o
Sl S 6la J sk e S CDASRA O e o)
Sol> (e Do 4 CMV Ollas 4y Cd

635 = Y sane &S 5 5CCRT.(P<+/+0) 55 ;S

T sls Cowsid 695 p (o 55 Cadle V OLy

s oy CMV 3 CMV' B-CLL 0l jlen CD4"
S Sl (S o0 &S S g0 S CD27 J ST 50
iy 5o 5 A8 o ol T Canpdd il (b )s
Cade cpl el e odd Jld T (gla S g
cals CMVY Ohles 55 s J—bB talS
o5 ¢SS J 4 S e ¢S 55 CD28 L(P< /0 Y)

3 deys WE CMVT ol ey 53 S

YA

03 il esls Caws Gl Cwdle CD4" sls J sk
Lgbd.._.ﬁ»}d M)J \'/“ CMV7 Q‘JLQ.:.; )J 4{ L;B
51 s CD38 5 CD57 . kit Cude o1 36 CD4”

J)HQ‘Jw)J&D;@ﬁ&WﬂQMJ&é



1FAS b /) o/[ad[)fa)/q)/ajf/.@.ﬁﬁ)g/o}lcom/)@

o g9 I g Ol 55 Y (S 9 5l 5 W O 2 (6o 1S i 08 W5 (6la Jsbov o anlie I 0 l0d Jou>

B g o5 e s g 4 i (B

Pvalue CMV™ e CMV" o les 4

S e
P<./v0 O/F (V/$-V/Y) Y0 (+/0-\F/5) IFN-y"
P<+/+ & (VA-AD) YA (1 0-5,Y) IL-2°
P<:/+0 Y/ (+/A-V/Y) VYD (4 /¥=Y/A) IFN-y+IL-2"
P<«/v0 ARG/ = 7\%) YV ON=AYY) IFN-y+IL-2"
P<+/+0 Y/A (V=AY Y/# (N-Y/9) IFN-y-IL-2"

./L..J[;L;d 44[,.,4 (Cf/‘f o.&_;.l}u) g Lo o5/5—

oS ol IL-2 dolS g 5zl AAFN-Y (s s S50 st :CMV

BCLB Je oo s

Pvalue CMV" e CMV" oy e

S oy £ 5
P<e/on /Y (AV/Y —AY/Y) 0 V/A (YY/0 =V+/Y) CD27
P>v/v0 £ (YV/Y — oV/A) £/ (FA=0+) CD38
P<:/e0 YV (WV/E-£8/Y) AV/V (Y70 — 4Y/Y) CD45RO
P<«/v0 Lo/v (YY/Y —£4/0) VY8 (VY —WY) CD45RA
P<+/0 Va/4a(VY/Y=-AV) Y4/0 (\Y/A-0Y) CCR7
P<:/e 0 Y/Y (Y- V76 (1/6-0./0) CD57
P<:/4y A/ (WV/Y-44/Y) AO/Y ((4/0-41/0) CD28

CD : Cluster of differentiation

YNl ol olant] s 4 by S gid
oozt St b ($500n Ygome b Sk oyl 03 28
T b Cawsad sluss CLL Ohhlew ST s .ol
st sk 555 1 Lol Gl 31l 5 b (o 131
G O o sSme g0 & 3,108 o 51 CDS”
@ sl sl L dalllas 5 (WA) 535 CD4/CD8
CMV™ 0ljley 4 Cos CMV' CLLOV ey 53 CDS”

S O o sSrn 535 ey (§)1 (grn Doy

V4

s S o CMV

Mbw d.t'éw (Grjjfjij./bw)ﬁzuj«é@[ba)/)—

2 358 o Ok S e e bl s S ls Jshe
5y S gl dbSe B sk CMVT ol)le
Foylei Jgd) (P<+/eY)

W)
s_,..:.wTjT Lgl» g:..:.»}d.] Z.b)j;.ﬁ QY%‘
@jjmjﬁ:)yc)‘ﬂB-CLL)JuJ}lma‘Jmp

d\&\ﬁw}ﬁ))jﬁ)}bL;J-\a:.ﬁs:)wl.bﬁ)a:ﬁ



b o sAgo s pad sgr Spb 50

Gl b Cs Blis 53 by 0l CMV ke
Ol 4 CD28, CCR7, CD45RA, CD27 548 Ol
B S i) 55 gy S o) e b
o=l 48T Sl eals 0lis CMV olazs| CD4
CD57", CD45RO", CD27', CCRT, buas s J 5k
&b CLL Ohley 55 S5 o b 51.000) dzn CD28
sy b Jsbo 5 CLCMV ol | CDA o
() L5s o ol 1) CD4 Cmax S 51 do)ys V)
Comer JS 03 okl odalin (s oW nlnl
CMV & Cod b Gy Sl gl 6L Wil 5 0 CDAT
Ao s e Lol s CMV 03y e sl
Wl 333 s an 45 (Y0) Sl sl (515
YT O gy & Sl gml ol CMVT
JS14S 5,05 3 4mm s il ) (Y9) Sl 03y il
ol Oley ol 5> CD4" CD28 (gla Jbe
Ol S CD45SRO™ la Jshe sliw a2l CMV
23 Sl 05 ST L ea S sy sl Jgle odins
Cadle &8 CCR7™ sla Jsho 5 250 CMVT Ol
ol Bl (Sor o 2y Sl S gls b
sl Jole Camem 53 SO Gls Jsho 57 ol &S5
el S g5 BB sb 4 Ol ol CDAT
@l Jgo 3l trer i 558 & 3yl sl ol ol
o 05 (ST & G gmal Gl T Lol o (sl 0 b
ol s S e sy OT Lo S il s
dal ol oske il s 0sill Jele &S WS
g i dites axlge OT L CLL Oljles o5
Sl Ses CMV lhlew 53 CD4' (gla o 5
Obles ol 02 05 (BT 4 Cad Fuly i Zsly
bl ¢S s Olgie 4 SEB 05 5T gw 38
o\,uﬁ);.uw,ﬁouw&\éﬁg,@,f
2 35 CMV™ Olley 51 i TIFN-y el CMV?
S By g oS L2 gl Oliley ol 3 S J
L T Olijor S s 33 2 A5 5 51 lad gl
51 e CMV' Ol 53 TENYTL-2 7 (gls J g S
058 ol 23 IFNYIL-2" (gla Joho blas ,3 5 CMV°

B-CLL 15T slo cpupii) s sy T il s CMV st (5l o

CMV™ Ohls & 3 CMV' O,k 5 CD4/CD8
2348 Sl S1eds Olas alin o pl il 5 g2
Gz o 23 CMVT Sl sl 31 )3 T (gl S 5]
Ol oo al plaam g L.(V4) 555 e odalin
Solew Caale & s CMV 4 CLL )3 1) G o5
J ke CD4'CD8”™ (CD8™™) (gla S gid 315 Cov
Jsbe ol G5l ks lase O 53 oleS a
Jsbo (oo B0 5515805 5080 Gl (ol 53
s Suni (Y0) Col sts 58 USE Lse le
Uits b Jgbe ol 68 W osls Ol O, Ken
33 5 L3 (HIV L CMV) s 5 A Conoliazst|
S 5 S e Al 3 OMV 6 5w ol
Solb dallas 53 (YY) s e Ol oSS 5 st
Solo gme Do w0 T la o std 51 Somaz (]
Sy i CMV Ohles 4 S CMVT Ok s
Conexr gl Gl I B-CLL 53 & ol o) Sl oS
5 Lambert .l CMV | L3 e Yl Jybo
Ol 53 dlo dir (b 3 1y Comax ol O Ses
S Y)Wl asl ol 0T Ol 5 03,8 (6,5
5 Sl Sl g9 S CMV Coale L Lil5 (o
il L, &S o &S5 o |y el WT,JQ
5L
CD4", T (gls Comsd sl o 5 el
Js sls wlis 4>y b6 il CLL Ofyles s
Lials 5 CD69 5 HLA-DR, CD57, L ods
CD28 (5ls S 510V Y¥) Sl o3l Lzi 1, CD28
b Jshe cpl 6 3 Do Olsie & T sl Jshe 5o
CD4" (gla S it clo anfllan 5 (YF) Sl o Ol
A5 SKSE 4 CMV 5 CMVT Ol )3
om LI b 5 8 515 anlllas 3y se o5 45 sla GLES
Sl dshe Comazr 53 old SIF i B D
@ls Jshu 35§ aseia CMV L B-CLL 0yl CD4*
Sl Jsb ey BB 1P 5oy sk 4 CDAT
5 (Y88 L awlis 45 JAVY «le) CD45RO”

4 S CMV Ol ke 5 1, (1, 0 L&) CD57"



Fol oo 5 Lim cpaph 3 ) T gl il
It osms sl Jsbe 5 s 0554 4 Cond el
(e S1o13 5131 53 CMV ST dm sl
Lol o o 3131 53 Ll 0358 o 45 8 0isb (Ul 5 gas]
& 4= b 53 CLL Obylew 53 . Zonl 055 LR Sals
CMV" Oljley 53 (6 Coom 4 (s (e B G
S sl o Wl 35 (g e il s 5
33,5 (o sl ol ol L5 350 (5 03 58
s CMV 5 &t CMV Ol 055 55 53 5,84l
pie Sloms o g 5> B W5 o 8 255 alis

AL (6o 505 (Sl s 4 s e Fesly

:GS‘."’)‘”?S)‘:’S
) st 53 Lo 1S LS s 51 a5

1FAS b /) o/ulifa//q)/ajf/.@.iﬁ)g/o}[com/)@

Sl bl slaghr S35 o5 «IFN-y 5 5 a8
Yzt ol 5 Sl CDAT (gl J gl Comam 55 o ]
33058 3 o) e S 4 bl S Ol
CD4" sl Js 2alS .ol CMV' 0l)l
IFN-y 6l J b Camaz 50 s IL-2 50 S 0 J g
O3 S 3l sl CMVT Olyles s TL-2°
S Sl 65 0@l o bl s S sle Jshe Curex
é..b_.ﬁ\,CLLo|)uﬁ@\}:uw6»u.\;|}:@

.M:c:.’l}:btg}}j.om.

2S5 A
L ol s CLL Olyles 55 CMV (55 Cote
S 038 25 i T (sla S i) 53 03 28 i
55,2 5 CDACD8Y™ (s Jshw il 531 (T (gla J g
S sl e Bl L3 ST s e g

el San 5 ) o bl 5 S e o i

s&bo

1.Van den Hove LE, Van Gool SW, Vandenberghe P, Boogaerts MA, Ceuppens JL.
CD577/CD28" T cells in untreated hemato-oncological patients are expanded and display a Th1-
type cytokine secretion profile, ex vivo cytolytic activity and enhanced tendency to apoptosis.
Leukemia. 1998 Oct; 12(10): 1573-82.

2.Bonyhadi M, Frohlich M, Rasmussen A, Ferrand C, Grosmaire L, Robinet E, et al. In vitro
engagement of CD3 and CD28 corrects T cell defects in chronic lymphocytic leukemia. J
Immunol. 2005 Feb; 174(4): 2366-75.

3.Tinhofer I, Weiss L, Gassner F, Rubenzer G, Holler C, Greil R. Difference in the relative
distribution of CD4" T-cell subsets in B-CLL with mutated and unmutated immunoglobulin (Ig)
VH genes: implication for the course of disease. J Immunother. 2009 Apr; 32(3): 302-9.

4.Palmer S, Hanson CA, Zent CS, Porrata LF, Laplant B, Geyer SM, et al. Prognostic
importance of T and NK-cells in a consecutive series of newly diagnosed patients with chronic
lymphocytic leukaemia. Br J] Haematol. 2008 May; 141(5): 607-14.

5.Kiaii S, Choudhury A, Mozaffari F, Rezvany R, Lundin J, Mellstedt H, et al. Signaling
molecules and cytokine production in T cells of patients with B-cell chronic lymphocytic
leukemia: long-term effects of fludarabine and alemtuzumab treatment. Leuk Lymphoma. 2006;
47(7): 1229-38.

6.Scrivener S, Kaminski ER, Demaine A, Prentice AG. Analysis of the expression of critical
activation/interaction markers on peripheral blood T cells in B-cell chronic lymphocytic
leukaemia: evidence of immune dysregulation. Br J Haematol. 2001 Mar; 112(4): 959-64.

A\


javascript:AL_get(this,%20'jour',%20'Leukemia.');
javascript:AL_get(this,%20'jour',%20'J%20Immunol.');
javascript:AL_get(this,%20'jour',%20'J%20Immunol.');
javascript:AL_get(this,%20'jour',%20'J%20Immunother.');
javascript:AL_get(this,%20'jour',%20'Br%20J%20Haematol.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kiaii%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Choudhury%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mozaffari%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Rezvany%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lundin%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mellstedt%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Leuk%20Lymphoma.');

b (o Ao s pad gy Spo 5O B-CLL 5T slo cuopi ol sy OF 13l s CMV osio (555 pa

7.Beyer M, Kochanek M, Darabi K, Popov A, Jensen M, Endl E, et al. Reduced frequencies and
suppressive function of CD4"CD25hi regulatory T cells in patients with chronic lymphocytic
leukemia after therapy with fludarabine. Blood. 2005 Sep; 106(6): 2018-25.

8.Tinhofer I, Rubenzer G, Holler C, Hofstaetter E, Stoecher M, Egle A, et al. Expression levels
of CD38 in T cells predict course of disease in male patients with B-chronic lymphocytic
leukemia. Blood. 2006 Nov; 108(9): 2950-6.

9.Hamblin TJ. Autoimmune complications of chronic lymphocytic leukemia. Semin Oncol.
2006 Apr; 33(2): 230-9.

10. Kiaii S, Choudhury A, Mozaffari F, Kimby E, Osterborg A, Mellstedt H. Signaling
molecules and cytokine production in T cells of patients with B-cell chronic lymphocytic
leukemia (B-CLL): comparison of indolent and progressive disease. Med Oncol. 2005; 22(3):
291-302.

11. Frydecka I, Kosmaczewska A, Bocko D, Ciszak L, Wolowiec D, Kuliczkowski K, et al.
Alterations of the expression of T-cell-related costimulatory CD28 and downregulatory CD152
(CTLA-4) molecules in patients with B-cell chronic lymphocytic leukaemia. Br J Cancer. 2004
May; 90(10): 2042-8.

12. Olsson J, Wikby A, Johansson B, Lofgren S, Nilsson BO, Ferguson FG. Age-related change
in peripheral blood T-lymphocyte subpopulations and cytomegalovirus infection in the very old:
the Swedish longitudinal OCTO immune study. Mech Ageing Dev. 2000 Dec; 121(1-3): 187.

13. Wikby A, Johansson B, Olsson J, Lofgren S, Nilsson BO, Ferguson F. Expansions of
peripheral blood CD8 T-lymphocyte subpopulations and an association with cytomegalovirus
seropositivity in the elderly: the Swedish NONA immune study. Exp Gerontol. 2002 Jan; 37(2-
3): 445-53.

14. Looney RJ, Falsey A, Campbell D, Torres A, Kolassa J, Brower C, et al. Role of
cytomegalovirus in the T cell changes seen in elderly individuals. Clin Immunol. 1999 Feb;
90(2): 213-9.

15. Pourgheysari B, Khan N, Best D, Bruton R, Nayak L, Moss PA. The Cytomegalovirus-
Specific CD4" T-Cell Response Expands with Age and Markedly Alters the CD4" T-Cell
Repertoire. J Virol. 2007; 81(14): 7759-65.

16. Pourgheysari B, Moss P. [High level of CMV-specific CD4+ and CD8+ cells immune
response and correlation between them in B-cell Chronic lymphocytic leukemia patients. J
Rafsanjan Univ of Med Sci. 2009; 7(4): 235-244.]Persian.

17. Bitmansour AD, Douek DC, Maino VC, Picker LJ. Direct ex vivo analysis of human
CD4(+) memory T cell activation requirements at the single clonotype level. J Immunol. 2002;
169: 1207-18.

18. Hamblin AD, Hamblin TJ. The immunodeficiency of chronic lymphocytic leukemia. Br
Med Bull. 2008; 87: 49-62.

19. Musiani M, Zerbini M, Zauli D, Cometti G, La Placa M. Impairment of cytomegalovirus
and host balance in elderly subjects. J Clin Pathol. 1988; 41: 722-5.

20. Airo P, Rossi G, Facchetti F, Marocolo D, Garza L, Lanfranchi A, et al. Monoclonal
expansion of large granular lymphocytes with a CD4" CD8"™/ phenotype associated with hairy
cell leukemia. Haematologica. 1995 Mar-Apr; 80(2): 146-9.

21. Suni MA, Ghanekar SA, Houck DW, Maecker HT, Wormsley SB, Picker LJ, et al.
CD4(+)CD8(dim) T lymphocytes exhibit enhanced cytokine expression, proliferation and
cytotoxic activity in response to HCMV and HIV-1 antigens. Eur J Immunol. 2001 Aug; 31(8):
2512-20.

22. Lambert C, Ibrahim M, Iobagiu C, Genin C. Significance of unconventional peripheral
CD4+CD8dim T cell subsets. J Clin Immunol. 2005 Sep; 25(5): 418-27.

AY


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Beyer%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kochanek%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Darabi%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Popov%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Jensen%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Endl%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Blood.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kiaii%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Choudhury%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mozaffari%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kimby%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Osterborg%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mellstedt%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Med%20Oncol.');
http://www.ncbi.nlm.nih.gov/pubmed/17409149?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
javascript:AL_get(this,%20'jour',%20'Haematologica.');
javascript:AL_get(this,%20'jour',%20'Eur%20J%20Immunol.');
javascript:AL_get(this,%20'jour',%20'J%20Clin%20Immunol.');

1FAS b /) o/[ad[)fa//q)/ajf/.@é(fc;)g/o}[co/fdd/)@

23. Scrivener S, Kaminski ER, Demaine A, Prentice AG. Analysis of the expression of critical
activation/interaction markers on peripheral blood T cells in B-cell chronic lymphocytic
leukaemia: evidence of immune dysregulation. Br J Haematol. 2001; 112(4): 959-64.

24. Warrington KJ, Vallejo AN, Weyand CM, Goronzy JJ. CD28 loss in senescent CD4" T
cells: reversal by interleukin-12 stimulation. Blood. 2003 May; 101(9): 3543-9.

25. Pawelec G, Akbar A, Caruso C, Effros R, Grubeck-Loebenstein B, Wikby A. Is
immunosenescence infectious? Trends Immunol. 2004; 25: 406-10.

26. Trzonkowski P, Mysliwska J, Szmit E, Wieckiewicz J, Lukaszuk K, Brydak LB, et al.
Association between cytomegalovirus infection, enhanced proinflammatory response and low
level of anti-hemagglutinins during the anti-influenza vaccination-an impact of
immunosenescence.Vaccine. 2003; 21: 3826-36.

AY



b o s Ago (s pad 4 o 5D B-CLL 5T slo congid Slpuiii Q/_/f/;CMVQA,;Long}J;:ﬂ

Journal of Shahrekord University

of

Medical Sciences

'Corresponding author:
Hematology Dept,, Medical
Faculty, Rahmatieah,
Shahrekord, Iran.

Tel:
0381-3345654
E-mail:
Bat238@yahoo.com

Received: 14/Nov/2009 Accepted: 25/Dec/2009

Significance of CMV-seropositivity in the alterations of
CD4" T-cell subsets and expression of their phenotyping
markers in B-cell chronic lymphocytic leukemia

Pourgheysari B (PhD)*, Banitalebi M (MSc)**

*Assistant professor, Hematologist, Medical Planets Research Center,
Shahrekord Univ. of Med. Sci., Shahrekord, Iran, **Cellular and Molecular
Research Center, Shahrekord Univ. of Med. Sci., Shahrekord, Iran and PhD
Student, Molecular medicine Dept., Tehran Univ. of Med. Sci. Tehran, Iran.

Background and aim: B-cell chronic lymphocytic leukemia (B-CLL) is a
B-cell malignancy which has been associated with a variety of abnormalities
in non-malignant T cells. Viral antigens are able to produce profound
alterations in T-cells and cytomegalovirus (CMV) has been involved in T-
cell abnormalities in healthy elderly individuals. Therefore, the relationship
between these changes and CMV was studied in CLL patients.

Methods: This was a cross sectional study and included 79 B-CLL patients
(41 CMV seropositive and 38 CMYV seronegative). The cell counting was
done by Coulter cell counter. The T-cell subgroups and cell phenotype were
studied by monoclonal antibodies and flow cytometry. The secretion of
cytokine was detected by intracellular cytokine staining post stimulation and
short time culture.

Results: CD8" and CD4°CD8%™ T cell subgroups were significantly more in
CMV" patients than CMV negatives (P<0.01). IFN-y producing T cells were
significantly more in CMV" patients, whereas IL-2 producing T cells were
more in CMV" patients (P<0.05 and P<0.01, respectively). A prominent
decrease was seen in the expression of CD27, CD28, CD45RA and CCR7 in
CMV" patients, whereas CD45RO and CD57 showed significant rise
(P<0.05 and P<0.001, respectively).

Conclusion: CMV seropositivity causes broad alterations in T-cells and
expression of terminally differentiated phenotype in B-CLL patients.
Therefore, such profile in B-CLL is highly related to CMV seropositivity.

Keywords: Cytokine, Chronic lymphocytic leukemia, Cytomegalovirus,
T lymphocyte,
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