[ Downloaded from journal.rums.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.17353165.1387.7.4.4.9 ]

si293 Ylao
Olmimnd y (Sl poke oISl alxo
YYO-YFF AYAY lino) o)l 0 ylosd pidd 090
4 Cumis CD8” 9 CD4" (sl uwaid  solais! ws!l owl YL edaw
(g (Pl 4 Mo Olslowt 33 BOT (ot (S § (9 299 09w
B Jglw y0 50

Y | . -

b B Spadrg Joo
AV e dlan b 9y AYANT o 98 51 dShol S8l ps AVIY/10 izMol cagr oo g 4 dllie Jlos! AV dllio ol 50
4 N\
oS>

5> (B-CLL) B sla sl bl g batumgid goxs g JUglS e 5025 b (CLL) (oje (Simsiid (o) 180 g dio
B-CLL ) Lagl o5 JUslS 50 5 T slocusidd (los 5 Sujslsd e SV 09 o pamius plyseinl jio 5 (05>
g 9l polaiBl ols slapiply pasiss Gl Sl S 4Bl ;2S5 slaolw ol ol ool jasiie
30 Gl esl Fwly CMV Cigae .l B-CLL 0 o0uay cpl j0 05 50 Jele o 5 eizne (CMV) g 98l Beginw
sl s CMV L B-CLL 3 T (slacogid Liglidl bl | el anlllae ol 45 08 o sbmsl o] L 4 dkiee ol 3
285 )18 o 590 o] 42 Cns CD8'5 CDA” (slo Johow ol

Wl 3,8 Y0 3 CMV e (635)s o0 615 CLL Lo $Y ous 1 5550 08,5 5 sxbaiie 53 5l aslllae sl b bg ) g Slgo
5 CDA4" 05,5 1§l solassl slacasad (e 05 J7S Slsie 4 (s 09,5 plas 10 CMV oo (s3gls o sl
03,5 s ol 5 5l ooliial 5 S5 T S ,m 51 e ok U315 6la oS s 51 oolitisl by o 5 43 CDS’
00iiS odst sla sk 6l i 1) 51 /38 wlos LOLL (Jylaws 50 CMV & carnd ool ] iayl ool baaidly
9 FIV aile L S8 095 5l i s o sine &y50 0 (TNF-0) Wl 5005 000 55,55 55518 5 (IFNY) Lol — 398 it
09,5 3 i oyllew ;o 35 CD8" sla Jglw sos) Zly (TNF-QU (gl p= ¢/ +Y g IFN-y gl up=/+--¥) 0q ¥/¥
p=+1+ ) ad casline (5l gre Cude  SKion CD8+5 CD4" sleJslo o] ol G (p=e10Y) o9 vall

2T sladshs Sl 0, T sladsho g o] & Cos polatsl gl s CMY . Gras il mlis ol (6 e aees
Ohleesm o=l 0 T lacawgad (oli8l ole cal (Sao CMV . solais! slacawgad slaws iol38] aas oo oLis CLL
b

WT 5551 5055 00238 35,85 Lol (45,8 ul T Coprgatd ¢ o5 58l Kogims (po o (simmgid soms) (GolS (glaolg

~Z -
35 Sy pole oty (S 0Ktils (505l 5 395 riseT 05,8 lslinl (Ugss sy ) )
bat238@yahoo.com : s S oy o FAV-FPFEANY 1 ST6 o FAV-YYAAEY ;oals

(Ol Pl oKty (Ky 0aSils Ol s Slalllan ity 55y -


https://dor.isc.ac/dor/20.1001.1.17353165.1387.7.4.4.9
https://journal.rums.ac.ir/article-1-516-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.17353165.1387.7.4.4.9 ]

e GG 3l polais ] sl C“'b <YL C“"‘ Ve

LaJsbow ol 7500 )b 5l Comne (ol o
Sde @ andl ol slagigl ol oolaidl cl (Ses
o Ladolw ol (992 (golats] 9250 daled oS
7t 2l allas s aisS aelite (5508 (Sl 03]
=929 SLa il ol pelaisl cwg s slaps S
iS5 By by 1, CD8” 5 CDA (slo Joho o 31 (o
(CMV) (o529 l5e g g 9t o o JLS5lS
Leis Sl CLL 5o o0yl 5o 5559 Jele (5 Joions
5 Mackus aslllas a0 (ol )0 04250 00l Sl allas
CMV ol CD8' (sla sl al3dl a5 canl o San
sladslo solazsl aul Lol was o oLis CLL s 1,
948,55 51,8 allas o y90 Glilen ol 50 9iSL CDA”
DAl il oais o, CD8" slo sk zenl b )] LLs)|
725 5% &9 Slyet b (e 3131 )3 CMV Cio (55909 0
[V ] el 2ol cpimen o VAT ] T la Jslo sloog 5
sl 0093 ol yon
5 lo o b Bljee 45 ddnad 5lp CMV aS >0 5
SIS s 3,31 5 (CD28™ § CD5T) T (sl Jol s
ORl8l (b (53905 S8 4y o CMV e (555)5
2T laslw oS Ll acs, b ol 5o il o
=y adlas ol 5l Bae 0505 7l CMV L CLL
o iy L B-CLL 3 T slo Jsbo &l penis b3
CD8" (sle sk (oobaisl (gios] by s (ymnss s CMV
Ay s 090 e (ol 3 CMV & s CDAT
gl adllan o 85,1 L (et Ll S e S i (e
GlaS e plow 5 156, am Jslys 4y G i
it Sl S ragnlmsls (g, s el Sajelsisal
Sl o an el 0 T laJobo 50 S g 0y
JUslS sie sl sl 5T ol oo ool S5 1
ool Sy ,25 SeS (lgae 4 CDA9d T 5 CD28 ]
= CD29 L ol jon a5 el o K2l 0 Sy CDA9d .oilous
oo Jsd a0 ol il ol 092 T Jsbo gl 55,
99 o ypimd 50 LYY] ais e a8 Joka ol cenlie
s LSWI CMV (gl ol 5 ags Sl g el 5 ST

Ao o

Sl (gorFay 5l (255 (CLL) (o0 (smsshid (somss)
> o 50 el 45 0sigd 1SS a8 (slacumgid gei b 45
ey haemme 95 50 wload ABgie Jole JSew 51 GO
3l =5l CLL o)lg0 iST 0z 12 000 o0 (aseie yleduiul
SIS Lol (B-CLL) Cal B lacrwgird JUslS gn 12255
He sz s DT ous (21551, Sa T Lo sl
Sl 3z Boe SO T sl Jsko 5 (36 slaslrinls
30 B-CLL & Yo oy jlows .Cawl 0090 ozl ano jo Slalllas
ol DY 150 s Lacgie gloil 4 Ml (550
s loyd (B)lae 5150 wa g adsl (g)lew 4 bgyye
slasla sl s Gl los s ;i (o0 SlaSslUT (850
e ohlews opl Hleys cy Campath-1H . dai JUslS g
Sl ools Gioli 3y CMV aiile ole gy L Cisac
2T GlaJshe Jloe oS 5 5658 0 s [¥-4]
WS i [V Y] ecul a5 )55 B-CLL
oLos IS 48 el oad oass Gl ol ) Ggweslss]
Joletels sy oo S5 4 VY] wles oo m5kae 1, T sla Jok
SIS G Lol Jale T sla Jobo sloog S 225 o592
Cialidl T ol (aseical o) 3o madlSe Lol el
CLL 3 CTLA4" S S gigin Tslaca gt aya s
ol 3l i Jtas Canl Sae a5 [VE] ol oas 3158
Al gl Joles pae

5CDA 05,5 10590 2 5l T slacurusid) Comaz 5o
cied KLy) CD57" 3 CD28” sla Jolo Liul33l CDS'
ez g ool |35 (effector glo,bls sl Jolo
Cwl 00l 000 VB sl Jsld 5l cas s ol dl
6ol o> LsCD4" 5 CD28 slace—wgad [V0-15]
Ol ol b S 10 e g i CMV ol
DV sl o s

7SS e 4 T sla ol (5313 Ggm 335 pailSee
O S 9y (295 4 b (Lo (pl Ho JUglS
sladslw (asis ;o Cul (Son adly ;2SS T sla sl
oo (soabal 00 Sl pisu b g sl 1550 (69

\YAY Jle o o led V 0y 9

ow)u{aﬁr,m@u@


https://dor.isc.ac/dor/20.1001.1.17353165.1387.7.4.4.9
https://journal.rums.ac.ir/article-1-516-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.17353165.1387.7.4.4.9 ]

YyYv

b b e edy g s

Sl olS 205 6 IS5 GbT o)l 0 4ids V0 Saw g
S 4y (s ol jslaie 4 wds b JolS g 0als 5 508
FACS 0035 5 Jslms & paloee 45 361l o diado ) -
o gt Jlona Aoy & b Jshos s 258,53
Fluorescence ) FACS ouiiS pdydgai Jelore g diouds diuds
i adlol lag) ] 4 ai8s Vo S 4 (activated cell sorter
oolal g atud gt ofyg Jsdomo L o Jsbs o1 51 g
B (S el

Lo sbo 1 JUslS g (sl 50l T b b Jolu (5 3mol S
e 5 CD4” 45555 JLislS s slmsly ol L
o aado ¥ uw a4 IL-2 g TNF-a, IFN-y (_gL{b‘_g.)Lgu_UT
[ ISy VRN BRVRVISK SN S C C JC o
&l g 00l Coll PBS ;0 /) oSl 0 310 50 g ool dieds
Blo> ialesl ddg) 1o 50 .35050,5 oolel (6 yroginlwgls 1JGT
A 03 yos CDA" Jglos B0+ +

FSC lis ,s side scatter) SSC _ulu! 5 Jglo 5JUT
O § I Lo wwgat) ay 9u e (forward scatter)
4 oledlbl ans 5 asin SSC blie ;0 CD4" sogame
WINMDI l58la 5 s s (6 yogiolawgld 5l ooal cows
PPl G S il jls 9 035 (o
ot 7 1y CD69 Sy 5 5l g 45 CDA+ slaapunsis
A (guy 2 3OS o

CMV sloaig V (oD (sl pol 15 2 yol 135 a9
a3l o bl (bs) Beb b el e olRislol o
oIS oas oMol (puSinw 0 pazmiy oM ok 4 [YY] a
AILs L yatigy b axile Eccoli s B2M 5 MHC )
g b olyats CMV 51 55 890 0ty 30,5 adlol b oas
b G 010 pogie JoS0i5 sy Jo> g @ JLail (oo
L 45555 9,559,518 (PE) (n )l sold (0,5 a8L2

Wl e Jmolo el ael Sy g el gl il

Ly el o eoliiul 950 oy (ool T slo sl
et e 45 By ai by a5 a8 Lol

Syhise e ol ] Aty

w213 1, CMV olais] SS sigis CD8' (clacomgic
S B B B R e
aled oo pdy Sl )
Lo 59, g olge

0575 5 srhaie g5 5l aslllae il 69,5 g (4l slow
olSle,o 4y a5 Wisg B-CLL a4 Mce jlows YY axlllas 5,90
azrlye (L IS plgSie s STl i )loy CLL
5 35359 CMV oo (5909w sl)ls Loyl 15 FY i 5 o
Glises oo 55 ol lass 051 Jlo VI o] s eSilie
Sl s 9,3 ¥0 ]S 05, 5 i als 18 (gL
VYNV sSlio b s 0,5 ot 50 CMY Sk 535)3
o2 3 CMV i (s59lg,m0 slylo 03 Ve 5l aiog Jlo
el slogaly pog eolasl ol Cuz (w08
A oolarul

CMV IgG lidl el oolaiwl LCMV (10 o
03> 535 = CDA” (sla sk ely Sltglejl wds (aseiue
sloaJslw 5, » CD8" sla Jsho Fuly wlilejl g JolS
ol a5 plxl (PBMO) s (95 (glans S5
COULTER S_ilogil Jolos oiylad b lacosad) 3las
A plol

g JS10 SLo oS g (a9 ST Sy

ol 5 CMV _olazs| CD4” clacamssid) gl
JPARUL | § IR SRR S W I L 38!
9 920)5 e Glingyy sloady) jo JolS (o3 cads
clile L, CD49d T 5 CD28 T JUslS e (slagoly o
i 8 WL T 4y a9 055,500 ) ke
SEB oo S 4y 3 CMV &l o Lol slaaly) 4
9 Agal g ad ALl (S gl 3wl B (e S35 51)
A (5SS ke 5 s 4 S5 T S e

Sae ol Kl 4,0 YV LSSl jo iolesl slaalyl
BrefeldinA  olgs celw T 0 5 aiod (6,l00S cels
el eble L (ol 5l Lo S g 79,5 5l 1)
Oles Qb 5l s adlal T s il e 50 055,500 ) ¢
o ailol baaly) 4y Jso oo ¥ ols bl LEDTA oess

VWAV Jl of o,led ¥ 0,95

ow)u{aﬁr,m@u@


https://dor.isc.ac/dor/20.1001.1.17353165.1387.7.4.4.9
https://journal.rums.ac.ir/article-1-516-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.17353165.1387.7.4.4.9 ]

e GG 3l polais ] sl C“'b <YL C“"‘ YVA

sladsbe 51 YL Slgl3 CLL ()lews )3 aisg 03,5 oo
S IFN-y sTNF-a .o—i salic o CMV ola 5 T

O JS8) 09 oS TL-2 ol a5 Jb> o casiils ol
CMV (5 T b oo S5 diged  ouuiad Sy Aiges
1 11 I
LY eprs
e e, | -
CD¥ E ¥ | 3

IFNY " TNFOU IFNY

3CD4 09,5 i JICMV solais! T Sl gusdd 1915 comni - JC5
Sy Sy 3 LA g (Johow JF 1S S 0T O 1 (6 pagiologld ygcti
9 IFN-y s b) okits ey CD4" (Sl usgiid il 22 Y0 19155 . CLL
7 ££/ .38 o0 o lio slaw 13 CMV il b Cij 5T <G i 4 (TNF-a
9 Gl biio Sy T JC5 . til039) CMV ol CDA™ sl fako I
B3 0 QLG [ CMV 56 cuis™ sl ol S 3 &0 Cod gruvls pute

olais CDA' T slacawsad Slgld o duslie -
2ol 0,5 9 B-CLL @ Mo ) )lows ;0 CMV

CD4"T slo o YL Slgl s ol aallas ;o
Ao Lol cdalin JuS 055 4 Cod CMV . olais
4S5 092 p3¥ CLL (low 0 T (sloog S 55 Comnd i 40
Glae olass oy LaJolow ol (Slgl 3 il 38l Ll Sl
9 ol amlie ¥ S8 S (o) 2 (polaiS] slo ol
5 Ohlew 0 CMV ol CD4" sla Jslu 3lhe sloxs
A3 o lid 1) aald 0,5

9 TNF-ai, IFN-y saiSodgi sla sk Slsl 8V Jgozr
dmlio vall 09,5 ¢ lows ;0 1, CMV  sola1-2
2 IFN=y 0050l CDA™ T sla Jobow (Slgl,8 .0iS oo
09,5 a5 Jl> 0090 V+/A% Sl L FY/F U ol les
Syge 0 (P=2/o+2 V) 09 LFIV asle L/IAY b ol
2 asbee) ol samlics golice Jlgl 3 (o6l TNF-
2509 =¥ wald 09,8 0 TP L anylie jo ol Lo
30 090 Lo e wall 09,5 g ol les o gl cl> g
Oym G y=S Doy TL-2 ousSadgs sl Jsbu Slolyd 5,50
Logl oglis 550 otz o 0d oyd dald 05,5 5 o) lor
odg aS ols ol sl Cews an Sledlbl g s xa
S alis 5555 Lo ;2 50 el slo (S gt

3 i oSlshd s a5 Sllews 45 (5 sb 4 S oo

PBMC 0x) + % 1ol T g pol 155 b b Jokus (g ol K5

ey LB sla sl i L) B-Cell ;0 PBMC L,
L (CD19 51 JUslS 4o (g3l 51 51 ooliwl L Panning
VO Sos as ol 5 il ax 0 YV jo el 5 6 8 V-4 /0

oaidd gl L b gt 3 o 00,5 jgloee a_dds

T oaado Ve Gaea CD8 JUslS g (_gol.gs':ﬂ Lo Jolu
9 oo s b Johos e 20335 sl oIS iils az )0
Srngolwgld 1IUT gl g oas <ol 7Y asall #3810 b
250 oole!
e o 3l 9 Sl 3o sl g0y T
Anti IFN-y (FITC,PE), anti-IL-2 sl agslo !

(FITC,PE), anti-TNF-o (FITC,PE), mouse IgG,
(FITC, PE), mouse IgGl (FITC,PE), anti CD49d

Becton-Dickinson &S % 3l (pure), anti CD28 (pure)
CD4 (ECD, PC5), CD8 4 dmmunocytometry system
«Coulter immunology ;| (FITC), CD3(PE) CD69(PC5)
olyJ ¢ Sigma &5 ,__& 5l EDTA 4 BrefeldinA  SEB
A g,k > Microbyx biosystem ¢S % 5l CMV

5loolawl L Laog, 5 s duslio s g ylaol (gl judUT
P value s,lg0 plas jo .c3,5 sloxil Mann-Whitney U Test
L (Sen 0l 483 15 o o ime o[+ 0 )5S
el oy 2 (Sl 7)o gl S S ol
=, Graph pad prism I3 8ls 5 5l ool wl Ly Lo jlog o
VRIS

3 it eyt sk 5 (s )
Syegialaosls (39, Ly (CDA) (loyis ) —T (slacomsad
S Uy JolS’ 055 S5 3] oy B-CLL (o 5
Ot S yeglagld L (Jobw 21 slagnS g CMV
@ Pl @ CMV ke 555)5 0 I Gllos s 5
wisly las CMV

So oy LagnS gt (Jolws U3 (650005, 1 S
SUTEYIE e ol j0 0 e lid digad lsie 4 jlen
|, IFN-y CMV L Sy 25 4y ey o CD4+ la Jsbos

\YAY Jle o o led V 0y 9

Ow)éﬁﬁ.r}l&o@.ﬁ\)@


https://dor.isc.ac/dor/20.1001.1.17353165.1387.7.4.4.9
https://journal.rums.ac.ir/article-1-516-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.17353165.1387.7.4.4.9 ]

yya

b b e edy g s

SCMVY (olais|CD4* slofako 31,5 dulio — 1 ful>

Il Yo )0 s ptd [ piiS 09 5 § CLL /50w
ddsd L CMV Ol b S 3207 0 Copad CDAT (Sl Cpasgitd

031 Frwl S gk

(S agiid s 53

P syl e obles (obais| CD4”

aali CLL S5 0uiiS udgi CMV

O g E 96

ofeeof  YAY O V/F-FYIF XYREN IFN-y
gAY O gt
A JRVAR ailwo

ofe ¥ -\#IY -¥¥/7 odguxo  TNF-a
Ay VIYY Ol s
\tid A 4l

/- ¥ -f/4 ACNTA XYREN IL-2
JALd Ol i
VIYE \lid ailwo

CMV sloyal 55 b CLL 5l Lo PBMC (s juel 5, Y
PCR g, L T dLS HLA fpeen o CMV it

Glacwis 85l S Bl > L ey YV s sl
45 s ,ls |, HLA-B8 , HLA-B7, HLA-A2, HLA-ALI

g 99290 LT lp a3 el 5

45 35250 CMV gla ol 55 5l ool L o) loss ol 6l
B8 ELK/ELR, B7TPR, A1VTE, A1YSE, A2VLE, A2NLV J.al_..u
5 6leiiges il - IS_ i ol a5 (630l w02
223 g0 Ol jlans 99 53 1y pol 25 (el S

CMV olazs! CDS' (glacomssid Jlslb duslio -F
ol 09,5 5 Ghlany ;5 Sl ol 23

IF oot 5 cste NLV (sl Jobor )8 Silee
TN salis 05,5 10 o (L+/YY = LYY 1Ol 1usd 03505x)
Gl e Dgldi g 0gy (oo« ¥ A 1Ol s 00 guze0)
3 TPR 8,5 4o (o -F JSo o oonlis LmGT Oy
odgae ) LVIA Cio sl sl Slld :Sloe (Jlylom
15 5y 1 EIY aalis 05,8 5 g (e /A —IY VN sl s

(CD4+ wo ) ol CDA+ (glggimgis

)'| o u_:ljl).e 6‘)‘“5 «iogs IFN-y o.\....SAJy ‘_ngJ}L.a
Q) Jjb 9 Y Jim) WA0gy IL-2 9 TNF-a

(i (o 50 olae) CMV#LM‘ CD4+ glcumwgidd

IFN-Y o olylew
Yoo Yoorase
a P=o[ees¥ R » By RRRYAY
- L
"
LMD o -
Yod E:,; ".:*: Su - Yooooe
o o
o u o
& = DO
: gol . —t
:. UED l.h ﬂuu
- S oo e
A ° - e
° odb
: un
L o
- : Yoor A
S9l® Gho oluxi
TFN O o Oble
o s
\ Yosssos
o Peelest . p=leY
o8 .
u:::’ Og .
Yo = . 0,0 ‘.o 050 R
. %000 —e— o
14 00 . o
:' 0660° ., 9,°
.:: Sgo .:0 o0
00° 0get °
[ * 8300 . 00,0 L Yooos
[} OO
- S
00
° o
/) \
Slols Blhe olaws
ILY s ol
o gy
Yoo Yoroos
p:o/of Lop=+/b
* A
N
A
e o . —_— a
. A
. . :‘ a
4 aa N h KT
i st “ -
T 3
\ - sl a8, K as
N Aa I
‘a aa A 24k
A YRS A Iy
a NS
Aﬁ 2
A Yoo
Slgly Gl olus

ot lyi CDA" (Sl gmwgdt! Gullro SIti § (il9ly5 —F TS
Sl b G2 I g MBS 09,5 9 Ololay 50 Ciliko (SO S g
9 CDL" s JLight gio (SLa 3Ly T Ly (S o Ty g CMV
I o 1970 9 Gllo ST s (§3508 70 S s T
ol CDA" (S ugisd Gllro SIS 9 (9155 . AdS o0 Ol [
L 09,5 38 40 dilo .ol 0l pastio dadi &G b 3,5 0 jo CMV

Sl ok 0310 Hli B L

VWAV Jl of o,led ¥ 0,95

Ow)éﬁﬁ.r}l&o@.ﬁ\)@


https://dor.isc.ac/dor/20.1001.1.17353165.1387.7.4.4.9
https://journal.rums.ac.ir/article-1-516-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.17353165.1387.7.4.4.9 ]

v SR 3 ol | gl GV mw v

CMV olazs| CD8+ sloswgisd Slgl

r=+[F§ p=+/+-4

e
2,

3 [ ]

3 Ve . T

] ° . °

+ . . °

) .

Q \ 4 o °

.u L]

3‘ L]

EN * .

§ o T

3 \ .

B
CMV olais| CD4+ slmmgiid Sl

(IFN Y 9 CD4+ ‘SW}&J ..\.c).b)
DT et Cosnd CDA” (S0 s §id Feutly et it —£
CMV 5l 4ol 455 b otin3_yiiS 19 CD8” (s wwgiid §CMV

fly s ot (6l ine ko (S o
09y L) CMV 5 5T s CDAT slacewgid
CD8” (slacaumsiid g (LS s Jobo S5 (501,
gp=/++) 355 g0 oanlie CMV slo ol 25 L odimo 1Sy
(F JSs) =+ F5
4 colaisl gl s CMV roe 56 anlllas ol ol
T glecwwsad Olpss 0 ) T o Joho lawgi CMV
Olge 4 CMV o (65809 5 0l Lis B-CLL -l Lo
aB-ld eod absm ollew (STt 50 e Jole SO
oyl U ol an cprimps CMV YE] el ons
as [Yol couloas 3)15S ()l pgysim 5 0 isfish
Ceel Sl aie S 25 48 el ol odims i
ogSan ol aalllas o9t oo T sla sk gl rids
63809 70 L3 CLL )l lows ;5 1, CD47/CD8" s o
Sy Glass e $5sds s o o 45 Lal CMV ot
238 00y o A Sy aS (Wleass eols las aoll)
bl ohlem 0 T slacuwsid sloos, S 1) b
Slaiagid 3llhae sl Jo ul bl Soie (S35l9
aalllae oyl jo.cails iolidl sals 09,5 4 Cuns i CD4”
CD4" locwsid wad by polazsl ol ks
o3 St (§Gdgrw shlo CLL (lilew ;0 CMV @y oo

ol alS 59 9 99 Sote 99 @ NLV 3 TPR ()l lecs 1 (o

g Zuda NLV Gl oo oo TPR (sl sk Slgl8 0 5

¥ U
<l
i YVIVY/ LATALVA
CDS.
ELK ol 55 TPR ol 5

<
2 fox « B-CLL .l)loys
Y . p=+/-YA p=-1\¥ o Aldiog £
:l, %: . . o o Aldog £
:3, 4 N ¢ B-CLL ¢/ e
99 " H o’ — o
+ o~ [l . o
% 7
51 | T = R
§ K \ l:: % ) 030
K . "y o ¢
‘o—l’ “un H

1o
E ~ 0
o N -

A2NLV B7TPR
5 5

09,7 25 I CMV ool T (S msgidd 19153 yia 38/ 1S
CLL Olslow 5 CD8*

HLA- 1515 G 4~ CLL slow 30 I (S yiogis bugls yoci 95 - 3
HLA-B7 s1)1s $,-50 9 (ELK v oLk obls7 (s/513) B8
90 o= 92 .39 20 01D Wilodg(TPR iy 2 lolid 1 b1s (STH10)
oudlio Culo y0l i CDS"  (SLACwsit) S YU 315 slows
NLV  yol 55 b 0013 Liis 19 CD8" (Sl Cunmrgidd 9155 o .95 0
SOUG L ol 09,5 9 Olylaw 15 (HLA-B7)TPR 9 (HLA-A2 )
EO 10 Cudo 4ol 7 CD8” (Slo_fob e pd 4Tl daisi 8 .S dug lio
MBS oo O [ dilo (A L g Cuwl 3,8

CD8" 5 CD4" slaca—wgidd sl d Saron -0
.CLL Loy ,5CMV _olazs|

= Lacawsiid 5log, S g0 o i dlan azgi b
2 CMV _ola 3! CD8" sla Jsbuw s CD4™ sl Jslo
S CMV  olas| CDAT slacu g g3 ool lom
o155 CD8” (sla sk Jlgl8 b S5 ol Sy 2 ol
(F ) 0 aunlie cote

\YAY Jle o o led V 0y 9

Qw)éﬁﬁ.r}l&o@.ﬁ\b@


https://dor.isc.ac/dor/20.1001.1.17353165.1387.7.4.4.9
https://journal.rums.ac.ir/article-1-516-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.17353165.1387.7.4.4.9 ]

Y

b b e edy g s

Samgid 5l i Sl Ghlen ol adlae o
S wiols olas wals 65,5 4 Cuns CMV ol CDS'
ol Y] sl o oS g Kater AP aslllas b 38lgs 5o
lacawsad Yiais! ey ol a5 aas oo oplas azil
aslllas 40 .05, CMV cogie J,uS ¢l SIS CD8”
CMV ola51CD8" sla Jow L Sen g Mackus
c—os] gl aiilen VAL wlazils S gigian cuigid
CMV asy Coms Gy 5l b (i CD4” sla Jsbs
Lol (g3 Olhlem 55 2 4y 0al (B)IF ly (n YL

3 =S Dlmesd o aS ol LiS masg 4y axlllas
CLL gl ;9 CMV (539090 9 T sl Jsho sloog S 15
o 1y oo 5l gomas die) dslllas (pl o )ls 8429 bl )|
rob e L3Sl 55 1, SVl 5 9525 B-CLL
Ol )3 Gdon JHB Slegdge 5l Wil oo asmme (193 50
el s cdBs a asg L o ed il aie)
Ollost 5 002t S (Sys555 50 5 Semdhlsail 1o Gusns
L oo 5 ol Ligw oyl Jlais! VY] oot wigy
B sloaria; 5l a5 wil olyen llon ;0 5% (5 be
oW sy

T slacawsad 51 oYU o 8L pla s L]
oz sl el (g )0 (LAE Geg s S 4SS g
g sohlem olasi g axlllas yloj Cudgase ol Sl jley
S S Jlo (pl b dgei o0 (st | (29090 iz
slaasie a Ml g augl slaplb w4 Dl e g
D51 sie CMV ] Lless 51 oo olye a0
o oL3sS g CDA/CD8" (Lo Johos oyl posSins
JoB il aslllas ol ,o [¥V-YY] ol ssg yoe Job
wj_i.l.n ‘_u o‘)—o.b CMV Gol..w‘ T 6&%9&.’ djaD')'La
CLL )l ,5 CD47/CD8" (sl Jolw oo o
A Mol o ccwl S 45 ol S8l Sdie (6589

ol asls i hles cpl 0 Jgene puf slaigac

CMV  olais! CD4A" slacawsad slhe sloass a5 00,5
2,08 Gl aals 09 5 4 Caond (glalaxdle LB jsbo 4y s
Glae aolidlas sl ol by conl (San g9.850 0y

Cdie 5909y L CLL ,Lews ;0 CD4" slacawgi

CD4" sl Liglidl Lol Sl aBly .5 CMV

(S

ous ooy lis calisre Glallae ;o CLL ;0 B slacwgadd
3 e o La sl ol Gae GYsb sl o8, Je ol
A aS oyl 0>y alse oy Sl yo aS cul pl Sl
Olgme a0 TFN-y g IL-2 .0uS oSS by Jolo o) cbblas
CLL ,0 B lo Jolw (s095u0s5 el onins ials Jolge
aS sas e lis Lol Slllas [TV Wlowss 3,158
o S (b B T Joboo 5l oud 5 (6la (S g
o=l amen [¥] 05 B la ko s,B0ls ;o B sla ok
o Sl o0l r:l.?u‘ oS ot Lgl.&bu)ﬁ.uuo )‘ oolawl Lv Oladlas
CMV Le) CD4+ 6LQJ5LJ t-s_«otap‘ GAAJL' ] 00 o
313l 55 CMV oS canl ol oadie .cewl THI el Lol
55,50 CLL o )la ,0 oocd Jlsd cnl LT IYAl s o
JLd iz a8 o)l Jlaisl cans aseie il oo 5las]
Ohlew yo polazzl slacawgad gulidl 4 e Sau
CLL ;5 o 0l lacS st (ial38l Jalse | o 5 005
S S g3 g CDA" Lo Jolw 0L CMV ola 5]
slogol 5l jgas> 0 Les LS ool Ll ailesgs 904!
alS Sl oad S sl Jokuw 5l oolawl b JUslS g
aalllas ol 53 Crsdn 6ol S5, adel lalllae [YA] ol
eolaiB CDA™ 095 15 T sla Jghu 5 san a5 ols oLis
6)_54_>p...> LS‘)—.’ Laosls Jl:- Q..{‘ b o Code CMV

VWAV Jl of o,led ¥ 0,95

ow)u{aﬁr,m@u@


https://dor.isc.ac/dor/20.1001.1.17353165.1387.7.4.4.9
https://journal.rums.ac.ir/article-1-516-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.17353165.1387.7.4.4.9 ]

e GG 3l polais ] sl C“'b <YL C“"‘ YEY

ok a8l pled coigid Caon 4 Shlew iz 0,
el 3lae cpl jo Cdste ol L ol o 45T G20 g
gs.;‘é)d.s 9 ’&MH y

L oS cul camass gliSs 7ub 5l e dlie oyl
3 St el g oleys il &l Jle cole>
41.3.....‘9 R aS Sl odds ‘nl:u‘ ul...w.lS.: il lal.e:iu.a/’" 3o oKty

Db g0 (2,98 3gb il 3 |

=

OB (el e 9 Sl ol g g S CMV

25 b Jlad S oo (3l gy eSS S 50 (oot
Slessbe shas oz o T sl Jshow S 25 155 el
ol (e Sn ys Jlad ool 085 0 T solasl gl Jokus
Ol il il 65,58 ek 4 (el s o)l il o
Crow a1y (ol Gl Wi oo ol JUb ) S (sl 90
olad 45 aas Gouw CMV olais T gl Jshos iyl
ol A sasys ol aalllas ylas o 45 ol Sl

References

[1] 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.

[2] Podhorecka M, Dmoszynska A, Rolinski J. Intracellular IFN-
gamma expression by CD3+/CD8+ cell subset in B-CLL
patients correlates with stage of the disease. Eur J Haematol,
2004; 73(1): 29-35.

[3] Christian BA, Lin TS. Antibody therapy for chronic
lymphocytic leukemia. Semin Hematol, 2008; 45(2): 95-103.

[4] Hillmen P, Skotnicki AB, Robak T, Jaksic B, Dmoszynska A,
Wu J, et al. Alemtuzumab compared with chlorambucil as
first-line therapy for chronic lymphocytic leukemia. J Clin
Oncol, 2007; 25(35): 5616-23.

[S] Laros-van Gorkom BA, Huisman CA, Wijermans PW,
Schipperus MR. Experience with alemtuzumab in treatment
of chronic lymphocytic leukaemia in the Netherlands. Neth J
Med, 2007; 65(9): 333-8.

[6] O'Brien SM, Keating MJ, Mocarski ES. Updated guidelines
on the management of cytomegalovirus reactivation in
patients with chronic lymphocytic leukemia treated with
alemtuzumab. Clin Lymphoma Myeloma, 2006 ; 7(2): 125-30.

[7] Church J, Goyal S, Tyagi AK, Scott RA, Stavrou P.
Cytomegalovirus retinitis in chronic lymphocytic leukaemia.

Eye. 2007; 21(9): 1230-3.

[8] Lin TS, Flinn IW, Lucas MS, Porcu P, Sickler J, Moran ME,
et al. Filgrastim and alemtuzumab (Campath-1H) for
refractory chronic lymphocytic leukemia. Leukemia, 2005;
19(7): 1207-10.

[9] Laurenti L, Piccioni P, Cattani P, Cingolani A, Efremov D,
Chiusolo P, et al. Cytomegalovirus reactivation during
alemtuzumab therapy for chronic lymphocytic leukemia:
incidence and treatment with oral ganciclovir.
Haematologica, 2004; 89(10): 1248-52.

[10] Mainou-Fowler T, Miller S, Proctor SJ, Dickinson AM. The
levels of TNF alpha, IL4 and IL10 production by T-cells in
B-cell chronic lymphocytic leukaemia (B-CLL). Leuk Res,
20015 25(2): 157-63.

[11] 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.

[12] Scrivener S, Goddard RV, Kaminski ER, Prentice AG.
Abnormal T-cell function in B-cell chronic lymphocytic
leukaemia. Leuk Lymphoma, 2003; 44(3): 383-9.

[13] Mauro FR, Foa R, Cerretti R, Giannarelli D, Coluzzi S,
Mandelli F, et al. Autoimmune hemolytic anemia in chronic
lymphocytic leukemia: clinical, therapeutic, and prognostic
features. Blood. 2000; 95(9): 2786-92.

[14] Beyer M, Kochanek M, Darabi K, Popov A, Jensen M, Endl

E, et al. Reduced frequencies and suppressive function of

\YAY Jle o o led V 0y 9

ow)u{aﬁr,m@\mqu


https://dor.isc.ac/dor/20.1001.1.17353165.1387.7.4.4.9
https://journal.rums.ac.ir/article-1-516-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.17353165.1387.7.4.4.9 ]

YYY

b b e edy g s

CD4+CD25hi regulatory T cells in patients with chronic
lymphocytic leukemia after therapy with fludarabine. Blood.
2005; 106(6): 2018-25.

[15] Rezvany MR, Jeddi-Tehrani M, Osterborg A, Kimby E,
Wigzell H, Mellstedt H. Oligoclonal TCRBYV gene usage in B-
cell chronic lymphocytic leukemia: major perturbations are
preferentially seen within the CD4 T-cell subset. Blood. 1999;
94(3): 1063-9.

[16] Serrano D, Monteiro J, Allen SL, Kolitz J, Schulman P,
Lichtman SM, et al. Clonal expansion within the
CD4+CD57+ and CD8+CD57+ T cell subsets in chronic

lymphocytic leukemia. J Immunol, 1997; 158(3): 1482-9.

[17] van Leeuwen EM, Remmerswaal EB, Vossen MT, Rowshani
AT, Wertheim-van Dillen PM, van Lier RA, et al.
Emergence of a CD4+ CD28- Granzyme B+
Cytomegalovirus-specific T cell Subset after Recovery of
primary Cytomegalovirus Infection. J Immunol,, 2004; 173:

1834-41.

[18] Mackus WJ, Frakking FN, Grummels A, Gamadia LE, De
Bree GJ, Hamann D, et al. Expansion of CMV-specific
CD8+CD45RA+ CD27-T cells in B-cell chronic lymphocytic
leukemia. Blood. 2003; 102(3): 1057-63.

[19] 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; 121(1-3): 187-201.

[20] 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; 37(2-3): 445-53.

[21] 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;
90(2): 213-9.

[22] 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.

[23] Altman JD, Moss PA, Goulder PJ, Barouch DH, McHeyzer-
Williams MG, Bell JI, et al. Phenotypic analysis of antigen-
specific T lymphocytes. Science, 1996; 274(5284): 94-6.

[24] Kroger N, Zabelina T, Kruger W, Renges H, Stute N,
Schrum J, et al. Patient cytomegalovirus seropositivity with
or without reactivation is the most important prognostic
factor for survival and treatment-related mortality in stem
cell transplantation from unrelated donors using
pretransplant in vivo T-cell depletion with anti-thymocyte
globulin. Br J Haematol, 2001; 113(4): 1060-71.

[25] Herne KL, Talpur R, Breuer-McHam J, Champlin R, Duvic
M. Cytomegalovirus seropositivity is significantly associated
with mycosis fungoides and Sezary syndrome. Blood, 2003;
102(7): 2706-7.

[26] Zaki M, Douglas R, Patten N, Bachinsky M, Lamb R, Nowell
P, et al. Disruption of the IFN-gamma cytokine network in
chronic lymphocytic leukemia contributes to resistance of
leukemic B cells to apoptosis. Leuk Res, 2000; 24(7):611-21.

[27] Scrivener S, Goddard RV, Kaminski ER, Prentice AG.
Abnormal T-cell function in B-cell chronic lymphocytic
leukaemia. Leuk Lymphoma, 2003; 44(3): 383-9.

[28] Toro Al, Ossa J. PCR activity of CMV in healthy CMV-
seropositive individuals: dose latency need redefinition. Res
Virol, 1996; 147(4): 233-8.

[29] Porakishvili N, Kardava L, Jewell AP, Yong K, Glennie MJ,
Akbar A, et al. Cytotoxic CD4+ T cells in patients with B cell
chronic lymphocytic leukemia kill via a perforin-mediated
pathway. Haematologica, 2004; 89(4): 435-43.

[30] Kater AP, Remmerswaal EB, Nolte MA, Eldering E, van
Oers MH, van Lier RA. Autologous cytomegalovirus-specific
T cells as effector cells in immunotherapy of B cell chronic
lymphocytic leukaemia. Br J Haematol, 2004; 126(4): 512-6.

[31] Randolph-Habecker J, Iwata M, Torok-Storb B.
Cytomegalovirus mediated myelosuppression. J Clin Virol,
2002; 25 Suppl 2: 51-6.

[32] 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;

90(2): 213-9.

VWAV Jl of o,led ¥ 0,95

ow)u{aﬁr,m@\mqu


https://dor.isc.ac/dor/20.1001.1.17353165.1387.7.4.4.9
https://journal.rums.ac.ir/article-1-516-fa.html

[ Downloaded from journal.rums.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.17353165.1387.7.4.4.9 ]

e GG 3l polais ] sl C“'b <YL C“"‘ YEF

High level of CMV-specific CD4" and CD8" Cells Immune Response
and Correlation Between them in B-cell Chronic Lymphocytic

Leukemia Patients
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Background and Objective: Chronic lymphocytic leukemia (CLL) is characterized by a monoclonal proliferation of
lymphocytes mainly B cells (B-CLL) in the blood and bone marrow. Morphological and functional abnormalities of T
cells and monoclonality of them have been documented in CLL. Such expanded cells may be specific for recognition of
pathogens. Cytomegalovirus (CMV) is most likely involved in this phenomenon in CLL. CMV infection causes a high
level of immune response in immunodeficient patients. In this study, the association between expanded T cells and the
immune responses of CMV-specific CD4" and CD8" cells in B-CLL was investigated.

Matherials and Methods: This was a cross sectional study and the study group were 41 CMV seropositive B-CLL
patients and 35 CMV seropositive healthy donors (control group). The level of CMV-specific CD4" and CDS8" cells
immune responses were detected by intracellular cytokine response to antigenic activation and CMV tetramer
respectively.

Results: The level of CMV-specific CD4" cells responses was significantly higher in patients with a median of 10.99%
and 11% for IFN-y and TNF-a producing CD4+T cells respectively than age-matched controls with a median of 4.3%
and 4.6 (p= 0.0001 for IFN-y and p= 0.003 for TNF-a). The level of CMV-specific CD8" cells immune responses was
also higher in patients compared to control group (p=0.03 for NLV). There was a positive correlation between the level
of CD4" and CD8" cells immune responses (p=0.009).

Conclusions: These results show the deep influence of CMV infection and the immune response to it in T-cell
alteration in CLL patients. The increased level of CMV-specific T cells may be the cause of increased level of absolute
T cells in these patients.
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