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Reactive Oxygen Species Production by Lymphocytes

Toshinori Ishii

Abstract  Productivity and native production of reactive oxygen species (ROS) by peripheral blood
lymphocyte subsets in healthy persons were examined with flow cytometry method. All of lympho-
cyte subsets showed productivity of ROS as they responded to stimulation with phorbor myristate
acetate (PMA). When ROS were measured in non-stimulation state to detect native ROS production
CD4+ and CD19+ lymphocytes produced relative high levels of ROS, but CD8+ ones produced
relative low level of ROS, and CD56+ ones produced lowest level or little of ROS. Antibodies to CD4
and CD19 induced ROS production in lymphocyte subsets of CD4 and CD19 respectively. But neither
antibody to CD8 nor to CD56 stimulated each lymphocyte subset. Both interleukin-lbeta and tumor
necrosis factor-alpha enhanced ROS production in lymphocytes, but interferon-gamma hadn’t stimu-
lation ability. Stimulation with antibodies through cell adhesion molecules of CD15s, CD49d and
CD62L also enhanced ROS production in lymphocytes. These studies demonstrate that state of ROS
production is different in each lymphocyte subset and that the difference is due to divergence of
response in each subset to stimulation through cell surface antigens such as cell adhesion molecules
and cytokine receptors.

The roles of ROS produced in lymphocyte are thought to be related to cell proliferation and control
of gene expression. Therefore study of ROS in lymphocyte subsets could be expected to elucidate
pathogenesis of autoimmune diseases and lymphoid malignancies.
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BRD*ZREOLSM ICER L, ZiET2,000
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Z® Cytogram iZHIE DK & & L NERHEELF I
BoBHs (M, 58) 2RBLZLDOTHAS.
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TEMERF R R OMIREEF & LT, Phorbol
12 - myristate 13 - acetate (PMA : Sigma, St.
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CD8 #i %  (Coulter) , B CD56 #t 1k
(Pharmingen, San Diego, CA, USA), #i CD19
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B 1 Comparison of Producibility of ROS
among lymphocytes (Ly), monocytes
(Mo) and granulocytes (Gr). Each leuko-
cyte fraction was incubated with PMA
(H#) or without stimulant () for 15 min-
utes at 37C. Then produced ROS were
measured by chemiluminescence method.
Vertical bars indicate Mean+SD. Aster-
isks indicate significant differences by
Student’s t-test (*p<0.05).
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B2 Comparison of producibility of ROS by
FCM  method among lymphocytes,
monocytes and granulocytes. Each sym-
bol means the same as one in Fig.l.
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B3 Influence of various stimulants on ROS
production of lymphocytes. Lymphocytes
purified by carbonyl iron method were
stimulated with anti-CD3 antibody, PHA
or PMA. ROS were measured by FCM
method.
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B4 ROS production of lymphocyte subsets.
Native lymphocytes (J) or lymphocytes
stimulated with PMA (H) were classified
into subsets with patterns of
phycoerythrin conjugated antibody stain-
ing.
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5 Age related change of ROS in lympho-
cytes. A broken line indicates correlation
line.

HEEFE L CD4/CD8 i r=0.19 LRIV EFED
MBI h o, ML & I CDA+ ) vSER
& CD56+ V) v /sskBuz R 1, CD8+ Y
VSEREE CD19+ ) U BRI R R BAT A D
T, &FMICITEEBREIHENERLEZVDD
EEROLND. ) YNRERF TRy MO EE
HEEE L DBBEE A DL, CD4+ V) ¥ 38k ECD
56+ 1) YSERASHIES & & DICTEMEEE X
L, CD8+ Y ¥ 88kTidi®d>, CD19+ 1 /%
BB Lo
4. 7y PEBINTIHMEICE S 5Bk
BOEEBEENDOLE
EUBEELRIIETOY YFEHIELTWVS
KHEL ST, FERIBEEDY v SBROFEEER
7y MlXoTRE2S., ZhIfE4DY T &Y
MR ZRBMICE o T H6ENRTWAEDLD
LEZLbND., EITEY 7y beFHITT
WABEREENLAEBICLY, 203 T b
DEBBENED & ICBLT 0%, BEHREIC



a ot g ®

o3 BPik o TRET L7z, Bidke ) vosER%E
3TCT10431 ~ % 2X— % DCFHDA % T X)L
LT, FCM THETEZ L) Y 3Ky T v
bR L CIEMBRERELL. R6icabh
51917, CD4+ Y 38k & CD19+ 1) » /38K
TIXERBREOAEOBIA A S izhs, CD8+
1) VsEkE CD56+ V Y /SERTIEmiEA S
ofe. F7/2CD2+ Y v/8Ek% CD3+ ') 732k
ENL-RBLEERELHO TS, CD2+
1) I8EkE CD3+ ) s R ZE 1L CD5S6+ 1)
NREBEEIFNTHEILErDELRbNAS,
CD4+ v >332k, CD19+ 1) »/83k & CD8+ Y
VISER, CD56+ J Y NEKDE WL, BIE D
MHC ClassI M- L7=zRKISICES L TWwWB DI
LT, ##id MHC Class I AHREEICHHICH
ELTwaarBRLTw b LHRShS,
5. ML) v 3RO BB

MHC ClassII #i/Rix, T MO 4 G
BICRBET 20T, ) USBROEMAL & EEEE
EDBRIIOVWTRARTHL. THRROEE /LD
v —A—LLTIECD2 (IL-2Ra ) %, B
HHEbD<w—H—& LTIECD80 (B7-1) #Hw

250
200

150

ROS (MFI)

1007

50 H

CD2*CD3*CD4* CD8*CD56+CD19+
Lymphocyte subsets

6 Comparison of ROS production between
in lymphocytes stimulated with antibodies
against lymphocyte subset antigens ()
and in native lymphocytes (0).
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A5111.1+3. 32 L ¢, IL-13 Ti%130.1£0.9,
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7 ROS production in activated T cells and
activated B cells. CD25+ lymphocytes ()
are regarded as activated T cells. CD80+
lymphocytes () are regarded as activated
B cells.
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L BHET NK MR OESBRESBET T LW
9 #&R &, Brune 5 DEIRERDFEMEEFE X NK
MREORENMBEBELHIET 2 L I HRED 2
2EbELE, CD56 2 A L7-RIEE, SiEEE
EELZIRIT 2 Z LIk ) NK HIEDIE O #
EDHBZ L, EEXBRINITEUBREIAD
PTFNTHHILERELTVS. CD56 & 7%

S5U'NK fifg~<—» —TdH 5 CD16 22T,
CD3¢ BIULekFuryrvr¥r—¥LE&4LT
EHEALRE L IR EET 25 FTH S L O
HOWHBHDT, SHRIEHERELOBMREZRET
LUENH L.

CD25 DHEBIZWEHIEIZL S TCR # 4T 5 —
KA B & FURRR AL A & BE4E S h B ZRFIBAS
DETHD. £0 CD25+ Mg TIHEEBREIE
Ly FERIE, TCR LBEAEZTHT 5 CD3 2
HTHPEB LR EICE ST 5 CD2 (X
TAHVECIRUBREEEVTTETAREREELE
besd, ALY TFVHCDAB OFH L HEE
HEAXDLLTILERLTNAS,

CD80 (B7-1) »EBEIZBMBEHEL Sy —
(BCR) % MHC classI®»Z @21 » %, CD40
L CDAL DEAICL o THESINSL, BCR %
AL 725813 protein kinase C(PKC) % protein
tyrosine kinase(PTK) % &M b+ 2™,
F/-PKC OFEHILIC L D IEHBREEEVTTET
AHZLIINADPH-F b7 u—LRTLLHON
Twb. L7zd> CBH#ifanR4, B URELT
CD80 DEHLIEHBRKEELEL /26 L, CD8O
+HifE TIEEREIE ERE %5 L) HERDS
B Y Lo,

IL-18 w3 5Lt 7% — (IL-1R) iZidtype
I ttypell @ 2 f@isHdH 545, MBA~NDT 7 F IV
{EEIXEDS type I AE->TWwWA. T, BEBICH
FATEBRIALT 5%, THEE typeI 0
BHROFD% L, BHMIIE type I DRBDF 4
S, IL-1ICX 2 EEREEENH I, V7
FIEEDEA Y FAvEY TV r—E LTHSL
T3 PKC & PKA PR LTWAEY b oL
#Wehs, INF-al2f95L+E7%—% TNF-R
55& TNF-R750 2 48 H ), ROSMSILLK 9Ai§
HD1ZR L, RTSIIEHALT R BMifIcsH < BH
LTw3., TNF-q 2 & 5 iEM BR324 0 8,
IPIVF)TEFEEROEMLICLZ O
LvbhTwa, IFN-y L+ 7% — (IFN-7R)
IIBHIFBICEI L T2, THRICIIRELT
Wi, FFFROSE, IFN-7 & 5 iEH
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LR EORRSLEL SR, RifR
T U8B E VD EWIZH B A0S & v ) il
BEEMIET A TEREND S .

CD49,/CD29 (VLAEH) A 77V 77
IY—-ICEBL, IRV =Ry AL
R ICRERDEEALICEETHL L ENTV A,
T B4 % HLCD49d,/ CD29¥u /& Tl # 3 5 & 105kd
DFa T VIEBILEEHIE L H?. CD49,/CD29
AL TCTHRIPER®RILIAIEER
CD49,/CD29 M FBH* memory CD4 Hif TE \»
ZEML, in vivo lZBWT, RUMEETDH
memory CD4 ffgAS & D FEH LI he T &
ERBELTWVwS., SEAOKADERTIER
CD49d #ifhk & 1 CD29 itk TIEHALICHLEATA
SN DiE, CD49d, CD29 (VLA-4) 2V # ¥
RASEEA L7-354, CD49d (4) #BLTHEM
16> 7 FVHHBBAIEZ GN AT EEMEZ AR L
TWw3,

CDlla (LFA-l1a ) #FENBEHIZV T TN
FEICESTHFXFF—E AL U R HIBRER
SRRV, T REDTIFVHEEE
HiALCHlREELESL, ¥ 7 (THE
&ML second signal 2 &) F{EEL TV AP,
%7 LFA-1 1@ % 3 Er 4 #/- 9", CD28
2 PDGF # M- L7-F0y v ¥+ — ¥ OiEHkIz
YoT, FrENA LB CGEHENMNL
PI3 ¥ F—EDFEHIL DR LFA-1 25EHR &
7 ) MR TREL 2 2%, L7zd%o THiEH
Rl LFA-1 2tk (FEHE LFA-L IS A L%
V) FREASETHEL THESREELIZEL
ZWITEEMAH 5. S EOH CD1la Hifk TiHH
BEEEENTELRVWE VI BRI ZRHL
Twa, 772U LAK fifg (IL-212 & EH L S
Nn7- NK #if8) TiZ LFA-1R 881213y ¥+ viE
#EYE (PLC-y, PB¥F+—¥, GAP %2 &) #°
£8LTWAHBDT, PKC DiFHALIZ & 1 iGHhER
FAHEMT A REEYH 5.

CD15s& {EHEBER CB L Tid, &M b/ MR K
LoP-EVL 7 F > (CD62P) & iFrhik< Bk
oy TYUNMN A4 AXFESH (SLe*;CD15s) & D

BECLD O BEEEMEMT 2P L) HE
Wb, Lizdo THEPFRDO L) IHEICLS
CDIss DZ BR Y ¥ 7 %5) Y NEROEHBREE
EREo 7y irsl biz+aoEz6N5,
LAL CDI5s LD L ) B iEHRBICE N o T
WEODPEIRHETH 5.

L-selectin (CD62L) (22w TiZ, Brenner 5%
A% Jurkat cell MM >/ 3R%E HLFHIE T 5
EERFRTCD62L M LAREIEF oy V¥4 —
¥ p56' <+ ZIEMALL, & 5IC Ras &K% G
L, Oy DEAICELILEZHELTVS, filE
EHEEHO, & H,0, DEVIZHZH0OD, T
DFERIIAFFRL—BETHIDTHA.

DAEfE 4 OARIRIBIC X ) Vo SBRIEEBREE
ERFIIONVTEEL TALD, RICEE SN
TEHBREDOKEIZOVWTELTHS.

& L~V D iEEERFEAS DNA OEEH#IZEbh o
TWBHILERBRTI2HENHS. DNA»H
RNA 26T 2 EEBEICIZ, BEEE RNA
RY 27 —ELDHCEERT L IFTh 3 BB E AT
BEEORSHICES LTS, fES/OT) VB
#H (Ige) BEFOEBEREFELLTRR SN
NF- ¢ B it TNF-a 2 & ) ML S N B DT,
Schreck 5™ | X id, EHEEEFE I TNF- o B
BOEI Y Ay Iy —FEHO—DL SR,
PKC # /& Wik T NF- « B 0 igHbIcE 5
LTw3. Z 7 Goldstone 5™ i&, iEMHERED
BEERF NF-«B & AP-1 285 F & L7z cell
cycle entry DHIEZIToTWVBEREL TS,

Fus ) YEME, B B Om bR
]mR) v ER R E AL, HhE, SMEicsw
TEELRRE2HE TV, EHLH® TBILHX
FMLADFT Y ) YEBENDOHEEB Y H,0, &
BEe MRETHRZE TRE LT, H.0, i
HREKEEICsrc7 73 —Fudr¥r—¥
Lek D) YEBLEEMITTELRFIEEZTIE, B
L) YEALHEICIMEAERER VY
FAVBREEINBEVATA VRED-SHED
B BEELRREERLTWALEHELTHS.

HEHBREZ MRS FORBEIICIES L TY
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5. Yoshida 5 i3EEEZ - BBREI/LICL 54
HRERAEIEE RS IC O WTHRET L, mMENELD
EEEINS H, 0, BEEFHRZHEELT S
BB X UM O m/MUEHEILEF (PAF)
EEENTHRBICLY, HFPREOBEEST
CD11b/CD18 DRI & 5§ 5 LHE L TV 5.
F 7213 H, O, BAEMBICERLTP-2L 7 F
VERBEELILIHEY ST,

Y4 b4 U BREERBREOBMLETIE, IL-8
MWEBENTWA, IL-8 3 Z Dy HlEkEL
ISR F D720, BBk MR I H O
HEl % B2 LT3, Horiguchib® 12k 5 &,
ARITAIRE PRMIMEIRIC IL-8 EA & EH
BEELEZFIEREI T, BEEBREHZEAR NAC
W& ) IL-8 EAHH, EHEBREELMHICML
TIL-8mRNA DEBRL I SNE. F/loe b &
Mo LPS #ill#ic X AIL-8 A 1X DMSO %k I
uUXI VI THNVERFICL hEE S, L8
mRNA OERIEEL NV THGlI e, £L
TZ# O TNF, IL-6, IL-18 3B EhT,
[L-8 mRNA 28R TH 2™ .

PED X ) ICEEBREZSFEICO o THilE
ARSI RboTWB EEZONSED, TR
REBLEV. SHREUBEOELR, BEBIV
A=N—FF I FTVALY—F (SOD) % &ED
EUBEAERESOLBEVHESLELEZ
bha.

Bbh)IC

ERBREIHBEEOES Y FAv Yy Uy —
ELTHERATA I LR, BRIEFRAOHMEICHS
THIEDFBRERELNZRYDDOHB, ) INEK
W THIRS, BHEfa L dICHEMBELELL TS
DT, HHEBREZOHEBHEOREFECRERE
R UNRRBEBEOREICEB LTV ATEEMIZT
FHbH. SBREERETTRL, SOD, 7V
YFE AN AFYT—¥ (GPx), H¥5—F
% EOMBRICBERED S0 L EEBREOMINE
REHLPIZTAZIEIZLY, ThHLDEBRDOR

TERFF O % O IIEREOREIC OB ST
NI NG.

I

REHZBICHih, HEEBREOWECHIL
TWizZWRBEH WA S A, EEAHERLSA, H
OAWw& S A, BHEESA, 2oUCKREER
HLTWRWLHE, FEOESAIRHEL
Y.

GO —ERIXTF R 8 FF AR ER ER W
B (HBHF7EC : REES 08672645) DIRBY
EXIFTIThbhik.
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