Role of Expression of Fas Antigen and bcl-2
Protein Involved in the Programmed Cell
Death(apoptosis) of Activated T Cells in
Infectious Mononucleosis
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M BEE OIEM (L THIMC KT % Fas iR,
bel-2 ZBARBE TR 75 AMIKESE (7R — o R)

SRAFEENERZHRE (EE 80 BH)
H A B —
(FRLS 5 1 H26H%A)

Epstein-Barr v 4 /L2 (Epstein-Barr virus, EBV) O#EEHIC & 2 EEM BEHE (infectious mononucleosis, IM) 12 &R
BRARTESRMEDO ) v BkEERARTH B . AETIE, EBV BICH T2 THROBEIGE L LTOEMN{L T4k
DWMAMBERREHE LTHT bR, ThbOENLTHRY [ MEREEHIE (CD45) 07 1 V7 + — 4 TH 5 CDISRO #
FTEATEDIEMbR TS, —F, BHETRRARMMASHEETSCo2>0T IM BRERCHEBLTO A, £
P& DR THIRRSBBR SR DBV b e B 2 7 = X ABEE 2 DB b Ciiicy . AR cik, E%ADORRI T
A EEAORRC L VRFELYES L vwory LT, Akl IM OXMm THKR TS Ol s 2 bh, B
RERIHERCC, DNA Bilr{b & v 5 (LS E» D T OMBRIEDOBEN 7 B — v ATHB I ERFELE. bk, 07 %
b — > Ah CD4 Bk (CD4Y), CD8 &tk (CD8*) oifi THIfRD 5 BiEM:(b THIRIC H7c 5 CD4SRO [E: (CD45RO*) THfRw
BUTCEBRHICEE IR TWH L EEHALMC L. —F, ML CD45RO IR THRBIMhBEE 2 =Y — THEKIZ 7 £
PV AR EAER BRI o7, B, Fas HUEN ) v AR 7R b~ v AR BETHMBEEEG ST L LT, Fi bel
RT R~ AOMEHCELABEFLE LTHEEIRTO A, APETREILKE IM EEETHBEO7 R+ —vAaBEIc LD
&5 7eMifed D E I DR BE T3 HNT, IM L IEE ADKRRMIM TR OV Fas FIRE & bel2 OBEFEDTH 2
bel-2 MlMAEEORBE % LE Lic. Fas fiEFEBIT M OFEHIL THRED D T EEAD A ) —THE B DA
Jo. —F, #x2 bel2 BARBOMNGEY THRL, 7a—94 b2 ) =12k 0 & THBESECHIT bel-2 BEREY
BE L7, TORE, FREGZ L IM OFEM{L THM (CDASROY) TIRF DT A b — v AHAR ZHTA L 512 bel-2 BH
RBIEDLRIch -7, Zhicw LT, EBATHF T CD4SRO K&k (CD45RO) % & 0 CDASRO* i THil & b 1c ik
W obel-2 BARBAASORIT., SHIL, YZARVIT R T4 VI LA TLRBORENMEINS. ARREMLY
VEROERHERFICIE Fas JUR CIZ72 <, bel2 BARAEBIGTH Z EARBI N, Lk, IM THHRAEMHLTH
MADEWL7 R+ — > 2%, EBV BT 2887 THROGERIEERETHE V) BRICBVTEERRY Y Ricd
LEZ LRI,
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B kA RAY 4L AE T 5 Epstein-Barr v o4 L A
(Epstein-Barr virus, EBV) i, BV v -5k & BIEE -y
BEOMIRR E LT, e MR RS, — BRI B L MR E
RE&¥T 5. EBV 0BG, ¥ & LTASRMcI LN, £
DB EMERRFITMAERCREB T D5, RRICHE, ) v
EOMERE, APRERNE, Ridkss, RMmoRB Y v o<ko MBSO
PREER & 58 & T 5 (XYM B BAE (infectious mononucleosis,
IM) %3730, AT EBV 25 —F » b U v R SRR
DRNEEOEENRBEEN TS, —F?, BEERNE EBV &
HER virus-associated hemophagocytic syndrome (VAHS) &
Wo kAL NEZEMEE 2L, SR HEAEEL human
immunodeficiency virus (HIV) BEE LD HP A RBERLTE
FHoTUL, Ky 4 LARBRTAEEZONRBB Y VB

FOENBEOAGHLBIRIN LY. EBV 1) v A BD 5 b
B et 54, IM FEGURR M BN+ 2 RA v v o5k
BTHMRTHD, 2y 7o —/£5-THl:LTOD
CD8 F&tk (CD8") THIMRE: X 5. i, IM THIDADL
fn CD8' Tty Em itk ~—-»—~& LTo
HLA-DR ¥R % %8, EBV @B¥B#lucx L ClluEsiic
BT A ENE TR EE L DN TV B, [ Bk 3k HTR
(CD45) DT A4 V7 + — £ TH%B CDISRO HFiL, BT, & b
WEFdH2+£) — (memory) THIfROERc~—»—&L LTH
EIRTWAHSM, £ENICKT 5 THROESELDIREEL L
THEAD LY THA". K4k, BEOWHIT, ML IM IEH
Tix, CD8* THIfA D& b~ 4= THIRg L LTD CD4 R
¥ (CD4") THifaas CDA5RO HUIR % 5 < $B, AE Cfl T M

Abbreviations : bp, base pair; DP, double positive; EBV, Epstein-Barr virus; EDTA, ethylenediaminetetraa-
cetic acid ; FCS, fetal calf serum; FITC, fluorescein isothiocynate ; HIV, human immunodeficiency virus; Ig,
immunoglobulin ; IM, infectious mononucleosis ; MHC, major histocompatibility complex ; mAb, monoclonal
antibody ; NGF, nerve growth factor ; NK, natural killer ; NS, no significant ; PBMNC, peripheral blood
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DIEH{LRERLPND ZEXPELMZ LAY, IM 2EE, &
Bolcd 1, 27 A0EBTCERABRAOHMB TE 2 FHBF
) Y ARBEMERTHD, AEOCHREBL LA
CD45RO k&t (CD45ROY) THIREEOEAIEEI LS. L
p L, IM BEREDCHENT A ES(LTHRS, BEEMcE
AL DU DEFFCHIR X h B OmBAL T,
HAEIL, FREZMHWCET (necrosis) & 7 & + — v &
(apoptosis) D I KFIX N 5. BIEIVPEY, (L¥NER
PERM, MEOIFFAIC L > CHEIALZHHMBRETHED
CHLT, 78—y AMREREEERE S EEOMBEE
DRBEAHRC AN D EBPMRETH 2. RELL D
WL o, 78— AR IEER MO 5L - REE
BoOL b, RV v e 50 5 B EoficEs
TEEREEXYRIL-TZIEXELARZ IR T LB 73
b= AHREFEC LS FEML A A = X ARREBELHT
ZIEWA, VY RERDT7 R — v AEREN T MRS F
Fas fIED@EEFZ7 e —= v, ILEETRF— v 24
SR Al B Be 3 5 3B(E F ¥ (anti-apoptosis genes) (bcl-2,
ced-9, Elb %) OFHIEA THB? . KFE T, 8%H
IM i Shn % iEMA{L (CD45RO*) THIM CEBe 7 A b — v 2
ML FEI N Z LRt EE I, KEFMLTHRD
TRV AFTEOGEENERYBESLITHANT, M
YL THIR S X OVEH £ = U — (CD45RO") THBGIC 81 5,
7R b — > ABEMRIR S FO Fas BRI OWHT A+ —
YARGBEFEHELTD bel2 BHRBC S HEBRE L.

MBSV HE

. =
R, ME, EHRY v ooHER, KELORE Y v oAEKHE
E\V o BB OEERAT R EBV #IRBR Y RET 5 MG K
ERR" b IM LW IIchR23A (2 —15%) &, = v b
r— e LT IM B3 & RFERORE/NE & BERAD L D~
AU VINEIRMA R L. BRIEREOERBR D EH OB
i fael-F L 7 3 1A
I. B0 h
~2Y vingiRkimA 5 Ficoll-Hypaque # B\~ 7o L EELE:
kbR M (peripheral blood mononuclear cell,
PBMNC) # B L. BIBIMHY LB I A v v 2 v v ai@
THIMR S %8 L, 5 Ficoll-Hypaque HE .0\ CIEMI
EHRELLLOEAV. S ShcEERII10% 38t e
b g, 25mM Hepes, 5X10°M 2-x v S b =& J — 1,
0.3mg/ml L-7'2 % 3 v, 200U/ml ==V vic b0 10ug/
ml ¥ v & =4 v vikat: RPMI 1640 £ 3% ¥ (Gibco
Laboratories, Grand Island, NY, U.S.A.) 2@ L.
M. 50— 4 (monoclonal antibody, mAb) 35 LU
m5&
TNFVARELV « 4V FF 7 v (fluorescein isothiocy-
nate, FITC) BE# OKNK (#i CDI6) mAb (immunoglobulin
(IgJ M), 74 2=1Y R Y v (phycoerythrin, PE) ¥ % Of
FITC o OKT3 (¥ CD3) mAb (IgG2a) iz —7Y - £14 7

TIART 4 w7 - YAT MRS KR & v, FITC &
Leul6 (#1 CD20) mAb (IgGl), Ry =vzrzem7 4 LEH
(peridinin chlorophyll protein, Per-CP) £ & FITC E# o
Leuda (3T CD4) mAb (IgGl) 35 X Ui Leu2a (¥i CD8) mAb
(IgGl) ¥ Becton Dickinson Immunocytometry Systems (San
Jose, CA, US.A) X b ThEhEA L1z Fas fIFUWZ T 5 H
Fas mAb (IgM) KR EL (BA 2 N aEEERLHERE
BEDTZERT, BRIR) X v &5 Ihik. e b bel2 BHEHTHH
bel-2 mAb (IgGl) & PE 88 X 8 FITC £3# o UCHLL (¥
CD45RO) mAb (IgG2) 12 &' =2 + ¥+ RV BR L (FH) L v g
ALt Zwkinfd & LCHER L FITC B0y v i< v 2
IgGl #Hi{k i Zymed Laboratories (San Francisco, CA,
USA) kb, PEEF#Hoe vy PHi~v 2 IgM #Hf ki
Southern Biotechnology Associates, Inc. (Birmingham, AL,
USA) T b AF LK.

V. HiZlaoigs

BRI IM % X OFER QBB R X D185 iz PBMNC %
1x10°/ml DREETI0%FEMIL & + MFE % & s RPMI 1640 B3
WIZEEL, BN FE~1 72214 %2 —7 L —} (No.25860;
Corning Glass Works, Corning, NY,U.S.A.) & 200 ¥ 04>
I, RERA ARSI B7C, 5% CO2) Uik L. BB
TR £ TITV, £RFR0.16% + Y o2 74— (trypan
blue) (MYHMETLEHRRNEHE, KK) » 8L HBEHK
(phosphate buffered saline, PBS) (PH 7.4) TI MR > FEZR L,
ZOEIE»HAEMBRLY B L. ¥R FER LS
BOY1 P ACVERRE AL - FAFECTHRA, Fre<sF
v ORMEEE LUHREOA L Vo eI L L b 7R
=Y ARHERY, FEORT T0EOREMRh E» D T
B =Y ADEISERHE LK.

V. SEEMIE O MR i E O g

IM B & ORE/NED, HERFTE KRB TMME O PBMNC
o, FITC E3$1 CD3, #1 CD20, #i CD16 mAb Iz TH
Yufak, PE Bk CD45RO mAb & FITC ##kdi CD4 # 7=
1351 CD8 mAb %Ml A8 C T EEMERMNLREBLHITL,
BARICBITHE Y v BRGBEOE S5 B L. /kskisig
@D PBMNC 1z 2\ T3¢ — =2 — v (Percoll) (Sigma Chemical
Co., St. Louis, MO, USA) # i\ 7o LB E.O8E TR A R -
LRz, B2 4 C, 2050T, %823 %@k v
M (fetal calf serum, FCS) (Flow Laboratories, Mclean,
VA USA)BIU0.1%7 2{b + U v s % & PBS (Ji4&E
EWE) T1T - 7o, fEETIZIE Cytoron Absolute 7 @ — 4 b 4 —
A= (h=Y FATITIRAT 4 v 2« VAT LRASH) %
v, BROMBICETHE) v RSEOEADEDRERL
%, Student's t BREZX .

VI, THARREES)E D H i

DB E EPICS-C 7 v —%4 } 2 — % — (Coulter
Electronics Inc., Hialeath, FL, US.A) # Ay —5 4 v
Z¥EC X b{8/. PBMNC % FITC #&Z##l CD3 mAb & PE
BREPT CD45RO mAb T_EE#MBEMNRAE L, Ko E
CD3 Bt (CD3*) T#iME, CD45RO* T#EM%s X O° CD45RO &

mononuclear cell; phosphate buffered saline ; PE, phycoerythrin ; Pgr-CP, peridinin chlorophyll protein; SDS,
sodium dodecyl sulfate; TCR, T-cell receptor; TNF, tumor necrosis factor; VAHS, virus-associated

hemophagocytic syndrome
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# (CD45RO™) THEAED 3 SEOME S, Iz T PE B
#i CD45RO mAb & FITC E#ft CD4 mAb /i FITC &
i CD8 mAb % v, CD4* THifaE Lo CD8* THilg%x X
51z CD45RO* 725 0N CD4SRO™ T HERIS-EEW 8 Lz,

VI. DNA OBE KB

MY — 7 4 v Z R X h B &S E O TRkE 18R RRR
1%, Smith HOFEIH - T DNA &l L. Tiebb, &
OIZ X EFERBRELCHRESIC 404 OFrF A F—EK
(proteinase K) (FIXME TEKA L) v A LEEHE (10mM
ethylenediaminetetraacetic acid [(EDTAJ] , 50mM Tris-HCI
(PH 8.0] , 0.5% sodium lauryl sarkosynate, 0.5mg/ml
proteinase K) %% 50T, 604 MG, & 5w 0.5mg/ml #E
» RNA 4-f#E¢% (RNase) (Sigma Chemical Co.) 104l fi%,
50C, 609 BEIRIGEE 1. =D DNA v 7%, 10C, 54
BIpNE, 7 ® £7 = / — /v 7 ) — (bromophenol blue) &
Ligfiwe (10mM EDTA (PHS8.0) , 1 ¥EMA7 e -4
A [(low melting agarose gel]l [FDEMBETEHKRN &) ,
0.25% bromophenol blue, 40%HERE (sucrose] ) % 104l fn
%, 0.lpg/ml D=FF 29 A7 m <4 | (ethidium bromide)
®EL 2% 7 H v — RS (agarose gel) (REEHAEH, W
B) L BRKBEE K (40mM Tris-acetate [(PH 7.8 ImM
EDTA) ¥ FWCELKE 0V, 3R 21TV, #E/AXKKT
Lh DNA Sy FxEELx.

VI. e ttkc LD Fas HIRRRORIA

THIBE S EIC 31T 5 Fas FIRORB & 2 D0, ZEEH
fEdEErBGie. IM BIUOREBOBRBRNNE LI VEDR
7z PBMNC 12 #{ Fas mAb # 0% 4 'C, 204 BIRS & 2 Al
%, PE Biie v o~ v = [gM Hith% 4 C, 207G &
#-. Eiz FITC =i CD45RO mAb & Per-CP it CD4
mAb ¥ 7212 Per-CP £3##7 CD8 mAb ## A AR THERML
2. 7mr—%4 + A FY—EIZLH CD4Y, CD8* THEIW BT
% CD45RO & Fas #iROMEEREGRT A7z,

K. 7A—H4 b A MY —KICES bcl-2 ZBAXKRORIH

1. BEiRoanE

bel-2 BEZHRENCRET 5 0n®, REMARERTS
Fc LA Fo i PBMNC RALBE L7c. BRI 4 %57 7 »
AT F e ¥ (paraformaldehyde) i PBS % i C204 MK
&, MlavEE, E510.1% bV by X100 CRIEMEE T35k
Aef), 0.1% v v IfE 7 7 ¢ v (bovine serum albumin)
(Sigma Chemical Co.) # & 1:PBS %R T 5 MR €, #
TR O FRE L ED .

2. REYUNHEIZ LD bel-2 BAMITE

THIFR X 0% QELEIIC I 5 bel-2 ZEADREBR YA S
D, —F, ZEESSEEEREEYREV. AEYRI
PBMNC 1z 4pg/ml EEDH bel-2 mAb & iz 4 C, 204
BIE, bk e LT FITC EHovyFHi~v A
[gGl b & 4 C, 200 BRIG & 1. ZRIEOHIEIERG A
METmy2735HNT, WXBRECER~YAMETLT,
100 HBISH, —EESaERtga s LT PE £ CD3
mAb %, ZEEFBAEMNLE L LT FITC E## CD45RO
mAb & Per-CP #3541 CD4 mAb » %\ ~34i CD8 mAb %4l
fEThEhingizc.

X. 9TRRL709 T4 LHERICELD bel-2 ZROHH

IM, #E/Eo PBMNC Sig#ilsL b, Mgy —7 4 v

FETHB LR AN S E O BEMkc oW, 10° BB h
10 DEE THRESER (10mM Tris-HCI, 150mM NaCl, ImM
EDTA, 2M phenylmethylsulfonyl fluoride) #fnx 4 T, 204
HMEL, 10000g TIOOMELTAZEICEL Y LEREE.

ZOrERYRABAEEK (125mM Tris-HCl, 20% 7V &Y
v, A%V F 4 v A FFUARE (sodium dodecyl sulfate,
SDS), 0.005% 7 = E7 =/ — N7 — [bromophenol
blue] ) THR, 2-5MMmEAE LEAME Lic. ERKEZ
SDS-HEY T2 VAT I FFFL= vy (10—20%) (Bt
FREHEXSHE, R 2HVTTY, PERREEAERE
SRBEFER (RS54 X7 2y }) (7 KRS, K%
HEL, =tetie—RAVT VYT 42— (REREEK
&M, ER) KEELE. ZO=trera—RAA VYT LY
TarE—FTr v ISHBEHE (BB AF A IAZM
PBS) w I BffIEE L, 0.1% Tween 20 (Sigma Chemical
Co.) %47 PBS T 4pug/ml DEEWZFHLI-H bel-2 mAb %
I RRRIG &, FIIS00fEF] LIz bt v & — VEE
D v o<y A lg Hfi{d (Amersham International plc.,
Amersham, UK) % | BHRGE &€/, ECL v=xx v 7
a7 4 v 78y A7 & (Amersham International plc.) 12T

PUREHRH L.
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Fig. 1. Induction by incubation of viability loss (A) and
apoptosis (B) in PBMNCS from acute IM patients (@) and
age-matched normal controls (). This illustrates the
kinetics of cell viabiity and appearance of apoptotic cells in
the cultures with the culture medium alone for various
times. The percentages of viable cells were determined
by trypan blue dye exclusion, and the percentage of
apoptosis was evaluated on May-Grunewald-Giemsa-stained
cytocentrifuge preparations. The results are expressed as
the means®SD from experiments for 15 IM patients and
10 normals in duplicates.
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Table 1.
before and after Incubation®

Lymphocyte Subpopulations and CD45RO-Positive Cells in CD4* and CD8* T Cells

IM Patients (n=86)

Normal Controls (n=8)

Cells Before After Before After

- % % » % % »
cD3* 85.34£4.0° 53.543.0  <0.001  71.6%5.6  72.346.4 NS
CDe* 14.048.4  29.6+14.2  <0.01 A7.848.2  44.849.9 NS
CDs* 70.8+£12.8  26.045.1  <0.001  21.845.6  22.8£7.8 NS
CD20* 3.842.0  8.4+4.3  <0.005  13.6+5.5  13.7£5.8 NS
CDIg* 10.6+3.1  34.3£5.2  <0.001  14.4+3.6  14.545.1 NS
CDLERO 62.5+8.9  21.243.0  <0.001  21.2412.2 22.345.8 NS
S\Dé%%? 84.146.5 7.440.6  <0.001  16.245.5  17.249.8 NS

1) PBMNC from IM patients and age-matched normal controls were incubated at 37C in the

culture medium alone.
days.

Viable cells were collected on Percoll cushion after incubation for 3
Surface markers of freshly isolated and cultured viable cells were evaluated by the

immunofluorescence method using a Cytoron Absolute flow cytometer.

2) Mean+SD of experiments.

Probability (p) values for the difference between before and

after incubation are shown where significant (p<0.05).

3) NS, not significant.

B B

[. EEICED IM KHOEZHIED 7K F—2 AFEOHFE
AN IM 3 XL UMBE/NE X b BE L7z PBMNC 2 IERIB T
THEEE, AHIJAER L EESEANC T A b — v AR BT A0
EREENCEE L. Rl ACEMERY, K1 BR7 #
v AMROEAE R L. BFNED PBMNC 285572
BRI BT B CEMRENOSRIEERL, 7R - ARR
THIRIED TAhTeh oo, Zhiew L IM © PBMNC 25538
BRI TAEMIIEE A 020% F TREWCET L, 51T 6K
HEA 227 & LTHORDOMIRCE 2 v v 5 v OBRESE R
IUHIRBOM KL E Vo e 7 8 b — v AR RTHRBEL A E
HI3h (T, K32R), £LoMEA7 R —vAEAH LT
MIAERBE IR TWBLDEEL LR,

0. EHEARCETS IM )L BROREREOLE(L
IMIZBWTED I A REHD Y v BATHE L — v 2L
DRIfAZEX R L TV DOh R i+ 5 BT, FFENTE EEE
T2RERBTO Y v REREHFEAB LB M L @ENET
L GR D). BRDETEWTRD ) VoRBRABEICEWT
LEBROFE T LG HEELBLIRD LRI I 1.
IM DiEZFTx, IM ICEEIATR.E Ehs CD8Y THIKIDH
& CD4A* THIMDE A+ 7cios CDA/CD8 Lo ifims 24T
Db, REROREENEL L L CD4* LU CD8* 45 E
i n CDASROY THEROEIENRE b lo. IHIT, BHE
T, CD8* THIfaNW A Lifiz CD4* THiw, B
(CD20 BBM:), + = I /4% 5 — (natural killer, NK) (CD16 B
M) OB NAA B RN, BREWZ ik CD4Y,
CD8* i THifawz 35\~ T CD45RO" #ilfy, T BiEMLT
MlaoERLE O REDB R, ULEoER»5, IM ©
PBMNC Tix3Ez CD45RO* EMAL TR TT R b — v A 335H
HINTHWBHDEEZ BRI, .

. DNA BRABICLD 7K b—2 X0

7R b= ADE{LEANEE & LT DNA 1218020045 25t

Fig. 2.

DNA fragmentation in CD45RO~ and CD45RO*
T-cell populations. CD3* T cells from a normal control
(lanes 1 through 3) and an acute IM patient (lane 4
through 6) were separated into two populations of
CD45R0O™ and CD45RO* cells by cell sorting, incubated for
18 hr in culture medium alone, and analyssed for DNA
fragmentation. Lane 1 and 4, unfractionated T cells; lane ~
2 and 5, CD45RO~ T cells; lane 3 and 6, CD45RO* T
cells.
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(base pair, bp) DEHFETAH Y TR 7 LA+ Y — 4 (oligonucle-
osome) BT D LR 5 2 EAHbA T 54", IM &
ETHREALNDT7 A —>A%, DNA OBEKKEIC L )
HIBHEHLE., Zokdil, BB IM Lavir—EL
CREEE/NR X b RSE TR, CD45RO™ THiK, CD45RO™ T

A

Mfaz B, 18RMEEE, ThEfhofliad DNA 2T
BRAKB T BEER 2R L. BEDMETRVWTHD
MiasEcd DNA OMA{ERBE TH > s, IM D
CD45RO* THila T DNA Wi (kxR $T 7 # — (ladder)
RE—URZ bR, TDL 57 DNA EXKKEIOBII»DH L

Fig.3. Morphology of PBMNCs from acute IM patients before (A-D) and after (E-H) incubation. May-Gruenwald-Giemsa stained
preparations photographed at a microscope magnification of %1000. CD45RO™ (A, C, E, G) and CD45RO* (B, D, F, H)
population of CD4* (A, B, E, F) and CD8" (C, D, G, H) T cell from an acute IM patient were isolated by the sorting using a
flow cytometer, and incubated at 37°C for 6 hr in culture medium alone.
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CD45RO" DML THIIECRIRMIC T A b — v 2ANHE 1
TWBZ LRI,

V. IM EMHETHIBICE T2 7R > AFHOBENE

=

IM EMETHECETS 7 H b — o ABEL BRI
MHBERT, YV—TFT 4 VvIERLID IM &0 CDI,
CD8* THila&#la% Blt, X512 CD4SRO MUERBEOHFET
H4E (CD4SRO* 35 L 08 CDASRO) w4rmh, BIREA S IF
B, A4 FAFREZTHRAE, ThThoflROHEOE#MY
BELL. R3wibhs ks, CDAY, CD8* THIAD 5 &
CD45RO* #ifiE, \wFhd, BHICIIRM Y v RO MR
2L (K3B, D), FRICIH TR — v 2AOF{LEETZ
EHRER (K3 TF, H).IM B CDISRO™ THIM Tl
WL 7R b= AeRTMIED Cloh ot

V. IM ZEHE THREBICETS Fas URERRE

BT, & b Fas URBEFVHEBEX N, SOFERY v %
DT A~ ALY A F 4 == T HMRESFTHEZ
ERHBM™IEIRLT. ki, M EBEEILTHEATCIT S
CD45RO ¥R & Fas W L DMBEBR%E, i Fas mAb 2 A
EEEBREENEC TR LE (K4). BREh3ZE
<, IM B#T (CD4* % L% CD8") #lifa-Cit CD45RO Bt:mD
EMLTHERS Fas HEXBRTHZ LABOh iz i
75, IM E3 CD45RO itk T #IIC 2 Fas BIIT R Shich »
7o, BBz L1, CD4SROFIFWCEEL T, IM (L THM L
MEARULSTAERE2AEY) —THIZH > TLH\ Fas #
RREAN LN ZZLTHS.

Normal M

CD4* Cells

(o11d) odsyao

cD8* Celis

Fas (PE)

Fig.4. Three-color - immunofluorescence analysis of Fas
antigen and CD45RO expressed on CD4* T cells and
CD8" T cells. PBMCs from an acute IM patient and an
age-matched control were stained with anti-Fas mAb
(IgM) in the indirect method using PE-labeled goat
anti-mouse IgM antibody, further treated with FITC-labe-
led anti-CD4A5RO mAb and Per-CP-labeled anti-CD4 or
anti-CD8 mAb, and analyed on a Cytoron Absolute flow
cytometer. Two-color profiles for CD45RO (FITC) and Fas
(PE) expressed on each T cell subpopulation were obtained
by gating on red fluorescence and forward light angle
scatter to identify correspnding T cells. Dashed lines
indicate the negative controls.

VI, IM EHE{E THBRICET S bel-2 BERHRBE ORI

l. 7o—=%4 b2 Y=L 5B bel-2 RBEOMH

bel-2 BRI MHe F BHRY v EREKMEL L+ v =
S VEEZBRTWRERETY VAREROT £ — v AR

i
&
Normal 2
(]
; g :
; 3 0
o 7o 9 10 0 T g 8
= —_— -~
: = 3
; 3 : =
: g 10 i
M ' g | i
T 5 75 TS oG n:o 0 G
Bcl-2 (FITC) Bcl-2 (FITC)

Fig.5. Single-color (A) and two-color (B) immunofluoresce-
nce anlysis of bcl-2 expression. PBMNCs from an acute IM
patient and an age-matched control were fixed in 4%
paraformaldehyde, and permeabilized with 0.1% Triton
X-100. These cells were treated with anti-bcl-2 mAb
(IgGl), followed by an incubation with FITC-labeled
anti-mouse IgGl antibody, futher treated with PE-labeled
anti-CD3 mAb. Stained cells were analysed on a Cytoron
Absolute flow cytometer. The dashed lines indicate the
negative controls containing irrelevant antibodies.

Normal M

CD4t Cells

(3d) odsvyao
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Fig. 6. Three-color immunofluorescence analysis of bcl-2
and CD45RO expressed on CD4* T cells and CD8* T
cells. PBMNCs from an acute IM patient and an
age-matched control were stained with anti-bcl-2 mAb as
described in the legend of Fig 5, further terated with
PE-labeled anti-CD45RO mAb and Per-CP-labeled anti-CD4
or anti-CD8 mAb, and analyzed on a Cytoron Absolute flow
cytometer. Two-color profiles for CD45RO (PE) and bcl-2
(FITC) expressed on each T cell subpopulation were
obtained by gating on red fluorescence and forward light
angle scatter to identify correspnding T cells. The dashed
lines indicate the negative controls containing irrelevant
antibodies.
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THEVIEROBEAPLMCINEEREDTBY. IM
EHETRRO 7 £t —v AL OMBEYRA T2 HH TR
bel-2 mAb 2BV THIlRS EW BT 5 bel-2 EARBE L 7
p—%4 bA MY —WIOBFT L. IM EREEENED
PBMNC T bel-2 BARHL LB T LR ALRLAEL I
R NRDIBRLLED Y VBT bel-2 BHDERNBED bR
fo. ZRKK LT IM Tk bel-2 BAERE TSV v ER3d
BT, £ DY VAREETRETORELRD LT 2 4%
DEFAZ—VERTEA 7S a0 Bohk. —EERGRE
WNIETHNT 5 &, IM T CD3* THiIK D AH 4 2340k i
wobel2 BHRHEE LW EXHE LR L7 (K5 B). fit
5, BENETIITHME, ETMRVC-TRALERR b2 EH
RENADRI. DI, ZEESEERGEC LY, IMOF
#{b (CD45RO*) THIfRIZ 31+ 5 bel-2 EROXKMA, CD8* T
mpmoRicsH$ CD4T THIRTALIA Z RS hiz (K
6).

VI. 9TRELT 0y T4 L5 ERICED bel2 ZARBROMR

B

Tr—HA b A=k B R AL & DIk
BT HERT, MESLTRRICRTS b2 ZBRRRY v =
ARERVTE YT 4 VIBRCL VERE L., SMlasEE, BE
DX Y —F 4 v 7B X B L. REEREWH
iz L h, BET, BEEOCEECRET S CDIBHEORX
i AaA bel2 EEARMT O LT, #HED
CD3 BBt DB L - IR HEIA T bel-2 RBAA DN D Z L1 4
BRTWA®, Z22C, avie—akLlT, BEMBRD
CD3 %M BB+ 5 0@ & CD3 BEESEC ST, #1
bel2 mAb VY =R & VT o T4 v IS L.
R 7T1ZRT 28 <, Kolg CD3' M cix 26kDa o bel-2 BHH O
BoniREAR SR, Kol CD3™ s h T hre S v
FRABRBICTE e ote, 7R —H4 b ALY —ORERY
TETA L5, BENETHE T, CD4SROY, CD4SRO™ W
ThoMMiEsE b BECRAKED bel-2 BEEHOA Y FvELA

o Thymus Normal 1M
2 T 5
S 8w 8
5 888 85 o 8§ 9
Q > o T X s & &
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Fig.7. Western blot analysis of bcl-2 in various cell
population.  Thymocyte subpopulations based on CD3
expression and CD45RO* and CD45RO~ population of
CD3* T cells from an acute IM patient or an age-matched
control were isolated by an electronic sorting using by
Epics-C flow-cytometer. The cells were pelleted, and
lysates were separated on SDS-polyacrylsmide gel, and
electroblotted onto nitrocellulose filters. Blots were
sequentially soaked with anti-bcl-2 mAb and peroxidase
conjugated anti-mouse antibody, followed by the ECL
developing system.

fohy, IM B35 THIlE T CD45RO BB oE#b T
bel-2 REHEDHTHIETHD Z LR Ehic,

£ =

MRSEIREEIEE 7R L — v AD 2EER KX 5. BRI
HEHE LI OEEHERCED, MEOERCL > TESEZA
—BOMRIADh 2 ZFHMMRETHS. ZhICHLT &
b= RTEBIC & 5 TRBER 7o - 7oA BER & h BRI
FHEHIhAEBEHPRIECHY, Kra~F VORE, BBk
OCRIREORM, Wikt CORBENEZSL, DNA K
180-200bp DEKfETAH Y TR 7 LAV — ABMNOM AL S
B Lo oA LR BB E KIS, gy
RIEBNTUET R~V ARBT 2L ORI &N, £
DIEFEMRICT A Y — v APRBEERREE R T L0380
hTwa. ThbbTHlarst, BT 8BCEVWTBED
DO FEMHEBLE B A E (major histocompatibility complex,
MHC) # @&+ 282 BE LRA TR~ T28, I
e s THBRIR G4 R+ TRk 2 CD4* CD8* o &
F AR LT 4+ 7 (double positive, DP) DB THERR (4 F 4
TRV Y g V) BBTBEELATWA™, KR st
EEEIB I IATaLFaL PR THMBY LT E —
(T-cell receptor, TCR) I+ 54k (1 CD3 #HitE, i
TCR B $ifith) * KIEX €% &, DP Ol Bk 7
RPF—VARBETELZ LML, GEARERIGHETH
Mz TCR 0 LRBIRI D 7R b= ARFEHIh I m—
VBREERFITHLOLELLR TS, R, KTk
THMEEFERD 7 v — VREAET STV 52 White b
IX= Y AORKMm THBEY 2 — =R MHC 2 5 2 1 5F
FAET T, MHC M cEED TCR 2#F 75 THRRET
PEELTAHE) ©O—&TH 5 Staphylococcal enterotoxin
B CHI#MTS &, HED TCR #EHT5 THRO—HI 7
P ARBEINDZEEBRELTVWAY. BARPIRIK
BOTAKEL IM © PBMNC 244 TiEETAE CDA' k&
T OCD8* OEMLTHIBW 7 Kb — v ANFEINIZ %
RLEA, ZOL3 KM THEOT B —vA0EHICD
W, PR CRREICEEM L) 5 CIIALEI L 5 e
THIBAMN T b — v A&hLTEREIh, EHRINCHRERILH
AHERDPOTRERDEEL DI ENTE DL L.
Tiehh IM KBTI EBV B3 B U GRENC RIS
Li=THIBONREOFERE L LI 7K — v ATHREI A Z
Lk ) THBOHERIEAFHEMEh TV LI Zh S,

—HVVREDOT RV AFEDOA A=A L% EZLH LT
BB WO ORBRERARE S LT 5. KRl Tidi
TCR LM, MlHOH Vv 2 v ARER LR 22 51F
xRNy a v b4t/ 7 7 —E WS PETAETS &
FTEFN~VANRBEINR, R T vFF—4C (protein
kinase C) OFEM{LIER D7 + V== 27 /v (phorbol
ester) TIET R —vARMHEII B Z b, THEF—-V A
DFECHI VY 27 s A X vRT T vEF—ECOEEN
REINTLE®, FEASK, m-RNA BEOHEFRYE
B4 ra~FFA Y, 725/ 4V VDTHET R —
VARHEIENBZ ENnD TR b~ AFED S v ATV
LAOEANBELELTWED TRV EEL DR TW
B0 EEEE TR VADA I =R A B HRTHETT
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A b — v ABHEES A FOMRERS TL LT FasfiRkE, 7
AF— v AMECE S BEFELT bel2 REEZEDTY
%

v} Fas IERFESK LI H 7 rn—=v 7 TR0 T
IS AMBERERTH . TOBEIMREYRAT
MRaNES & MBS X DR S h, MRy AT A
VEBRECELHEEYELTVWS. X LTEDY AT A VEIEL
B EESEERF (tumor necrosis factor, TNF) O v+
- % — R EHERT (nerve growth factor, NGF) @ V&7
2L EDLND I BEIRLHELETH D, Fas HIRES
NGE/INF vt 4 —7 5 s V—icBTH5HREBEATD
BILibdeTnDY, Hhik<y AOMKIC e + Fas i
D c-DNA ##A L Fas fiREHR €, B toMigeit
Fas Hithe L HWEERETHLETA -V ARBDOLIBZ &
%, Fas HiERRET5 e F OMIakkE 4l Fas Pilb & L LIcKE
BTHLMRESASETES L0, Fas fURBEHENT A
b= ABEERETETASTTHAH I EERE LAY,

bel-2 1A BIC & h A hlLE, 8BOGREXHTLH L b
DOBY v AEMROREBENNS LV RREhLEEFTDH
O~ ZDEMHTHS bel2 BEIXMEADOI b= FY 7T
CRETAHLELDNTVA?, %F) bel-2 1ZBY v EDHE
EREETA Y ao—vTHBE EEL BRI, LTI
FTRENSEED Y v BRD7 8 b — v ATe4 Il
CHSIT A BEFBA LI hERYEDTWS. Tichbd
BEDHA b A VREEAREERIET YA P A A VDl
WIRBTEET AL TR YA I VHIRFECE LN,
bel2 @ c-DNA #BEBAZETTHE P~V ARHAHIND &\
584 x4 bel-2 D c-DNA *EAZIhi=wv 2 (FF VA
Sx=y 7w A) TIRBMEAOCHEMOEEL™, KR
FLCD3mAb R /L a2 ad FEORBICK L TRZMES
BEBFL7AN—vAYBILELK A2 LBML5R T,
B9 %y Pizella Hite b OREBRIRT S bel-2 ZEHD
B aEARReEr ACTRITLTV 22, S ORATY
SR VBRI Y v ERICIEB B2y bel-2 BAD
RENBEDBNRLA, EERATT K-> AR@H LIS KR
FEMEe &Y oo RS.OBMEE bel-2 EH%E RN
LTu5hZ & RS L THDEHH,

4@, IM OEMLTHROT R b — v AFHEN, Lokl
WM&t TEEIR TV SO REH T2 BT, Fas filE
LU bel-2 DRBWOWTHRE L1c. TORE, IM EERNDE
O T CD45RO* THIJGIC Fas HEORBELBD BRI, L
A L7ess s IM @ CD45ROY THIRKE (FHME(L T HilR) 23440
HERTAEBE TR - vARBEITOIHL, BENED
CD45RO* THIf (# &V — THEF) 2GS THELTH TR
PevRREI LIRS W ESL, IM ofFE(ET#lao 7 8
b — v AFHHET Fas R ORFALT CRAR SN T, hoMlie
SENLETH D Z LR HERI XA, —F bel-2 BRORH Y
s Tt 5 & EE/NE T CD4SROY (2 = U — THIK) &
X O CDA5RO™ i THIRAEC S WTIREA EOMER
bel-2 BHAHRB L TWwWizoew L, IM © CD4SROT THIK
(EMILTHM) TIREDT # b — v AEREYIHTE IS5
bel2 BHEROE LWVETARD AL, UEOKR,DL,
IM OEMALTHBRO 7 R b — AFEZIT bel-2 EH O R
BECEELTWAHZ EAREE R, IM EEL T O

Bi7e7 A b —> AL, ¥ Fas HARMOEI L WARETH
D, ZOZ LIXARETHENAEENTT T Fas HURD ) ¥V
FCHIRZE~ND > 7 FARFTTnB I ERRTOMS LAl
V. BRSO R LT RRSIM TR 7 A b — v AHFER
NHEET, bel2 BEHNEORICBRFX ML TCT7 R —Y A
PHIEIT 50O, HH\E Fas iR & bel-2 EEHEOBFRR
EORICHIEI STV 5 ONIERIC BRI h S .

5 B

ZH IM ORI CTHEMARD bh AIEEL TR O
TR L, UTofkiRzEt.

1. A% IM © PBMNC % &6 CHET 5 L FEMELTH
Mo 244 % CD4* CD45SRO*, CD8* CD45RO* d THIfAIZ 7 &
F—vrRR@ED LR, Zhick LERE /RO PBMNC T
CD45RO" (& Y — THAka), CD45RO™ - ho T RIS B¢
L7 AR P = ARTEAERD LR

2. IM & B/ D PBMNC T Fas HEORELY 7 7 —+
AP A MY =IO THE, TRF—VRAERBILRSTW
IM DFEM:(L THIKE (CD45ROY) T Fas IR DOREHAI ED L
. Ly LABADOEZETT B — v AR EAERD bR
Mo P REENRD 2 E ) — THIK (CD4SRO™) I8\ T d Fas
HEARE L, Fas EOHKBOFEGF T IM OFER(LT
HMlan7 £ b=y ARREBEINLNZ EdbhoT.

3. IM BIUERENED PBMNC @ bel2 EARER%X 7
Bt b A MY —ICEOERTTHE, THRE—VARREIL
& WMEERE/NE O CDASRO* (£ £ U — THIKA), CD45RO™ O
TH#ifa s, IM & CD45RO™ THERI T bel-2 BEFETLED b
o, —HF7 RV ARRBILLPTWEVWIWHEARTHETA L
5 M OFEM(L THIKD (CDASRO*) TR FORBRAD LR
Vi R

4. RABAHED bel-2 BADRBEX VAL VYT Ry T4
VIBETHHR LN T e =% b2 b Y — &L —F L
FRERAB O,

& &

BEikzpehich, HEELARMYE Y L BRIS D S&EIC
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Role of Expression of Fas Antigen and bcl-2 Protein Involved in the Programmed Cell Death (apoptosis) of
Activated T Cells in Infectious Mononucleosis Yoichi Tamaru, Department of Pediatrics, School of Medicine,
Kanazawa University, Kanazawa 920—J. Juzen Med Soc., 102, 143 —153 (1993)
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Abstract

Acute infectious mononucleosis (IM) is a benign and usually selflimited lymphoproliferative disease, following the pri-
mary infection of Epstein-Barr virus (EBV). IM is hematologically characterized by the appearance of activated T lympho-
cytes in the peripheral blood. Activated T cells in acute IM patients have been shown to express CD45RO antigen, one iso-
form of the leukocyte-common antigen (CD45), reflecting their in vivo activated status. However, the fate of these activated
T cells in this disease is not clearly understood. In this study, we demonstrated that, in simple culture, a large proportion of T
cells from acute IM patients died rapidly, but only a few T cells from normal donors did. Morphological observations and
DNA fragmentation analysis showed that loss of viability of IM T cells after incubation was mediated by apoptosis. IM T
cells undergoing apoptosis resided exclusively in CD45RO* populations of both CD4* and CD8* T cells. In contrast to IM
activated T cells, memory T cell populations with the same (CD45RO*) phenotypes in normals did not show any significant
apoptotic changes after incubation. It has recently been reported that human Fas antigen may serve as a cell-surface
molecule mediating apoptosis in lymphoid cells. In addition, the bcl-2 gene has been accepted as playing an inhibitory role
in the process of apoptotic cell death. Thus, we further examined the expression of Fas antigen and intracellular bcl-2 protein
in IM and normal T cells to clarify the different cellular conditions of both T cells with respect to susceptibility to apoptosis.
It was found that Fas antigen was coexpressed not only on activated T cells in IM, but also on memory T cells in normal T
cells. We here devised flowcytometric analysis of bcl-2 expression in individual cells using an anti-bcl-2 antibody. The
striking finding was that bcl-2 expression was absent for activated (CD45RO™) T cells in IM patients, whereas normal T
cells, whether CD45RO™ or CD45RO™, appreciably expressed bcl-2 protein. This was confirmed by Western blotting analy-
sis. The results suggested that expression of bcl-2, but not of Fas antigen, was an important determinant for survival of T
lymphoid cells. Taken together, apoptosis of most activated T cells in IM might play a beneficial role for termination of
exaggerated T-cell immune responses against primary infection of EBV.



