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SEOEMIEHI A, YRICSVTS, RENSBEKRIRICS Y V5§ M IVlMED RN
T3ZklzkY, CD4* CD45RA #fa (Suppressor—inducer cell) MD;FEHALA 5| &E
ANBIrERELTE&S. SENDERTE, 2V YV IMLBIELUADT XXX I MEHEC
LT HEEIC CD4* CD4SRAT #BRADEMAL L HEREA AL ST L, RU IL-203EM % 5]
EE_TCAEHALL. - h5NE(EIE MHC Class IR AHET 3 (1
VBSOS BELYWTARX MgHEICL 3 ) o BEMIEIZE MHC Class 11
A s BETHY, T o BERLEIERESUESEZ AR MRS LUK
BHBMIZL-THVESZ3NBIhn, HERMEAYIEORREEALGRA. &/, K
Joa—FniTcell DiEFHALE MHC &#EHES S, ZhOEREEMICL D) /HIE
MALD R —/"—HFEE L TOIERICL 2FEE 6 EA G, (SFRE 6 4F 2 A25H#R)

Polyclonal Activation of Human Lymphocytes by Asbestos is
Dependent on MHC Class 1T

Yoshiki Watanabe

Recently, it has been reported by investigators that some kinds of cancer and
autoimmune diseases are caused by exposure to asbestos fibers. Previously, we
reported that CD4* CD45RA™* cells (suppressor-inducer cell) could be stimulated by
chrysotile fibers. In this study, we found that several kind of asbestos fibers
(chrysotile, crocidolite, anthophyllite, and amosite) stimulated suppressor-inducer
T calls, resulting in an elevated intracellular Ca** level and release of IL-2 from
human lymphocytes. However, as reported here in activation of lymphocytes was
not detected after destruction of MHC Class II. Based on these results, the author
considers that activation of lymphocytes by silicate might be dependent on MHC
Class II and that this phenomenon might be characterized by a biological reaction of
the silica-compound. Moreover, the polyclonal activation of lymphocytes and
dependence on MHC may be a superantigen like effect. (Accepted on February 25, 1994)
Kawasaki Igakkaishi 20(2) : 77—84, 1994
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AR, BIEBERYE TH BT AR MEHED
BB L SERIE (WP RE, fiE)
HESEER (SLE, PSS) OFERDEINHN
B s, AME, FRcilat @~ oREHr» R
WENTWBYD, Zhizizwl, L HREMm
SYBEEAEAIIC 7V Y 5 A VBEDOERINT 5 Z
Lk, CD4* CD45RA* DR IEEL %
BlEf@z 42k, ¥ PHA RGFMNTAZEICE
D, PHAICX %) > SBRIPELDBIFTT 5 2 &
BEBRRELTERLYY, SEIOERIE, b
70V F AN X B—EOREDS, 7V Y
¥ A NFEREORIGZ D, ThEb T AN
A MEHES RO MR O»RHITL, 51T, b
LI b —EDORIEMT AN MRHERFOFS
MThHohold, TNOHTARA ML S
) v SERIEEA OB 2T 5 Z L 2 HRY L
LTBIkK-oT:.

KERME E FE

RIS & O HELERBE | BEBEAR T ~
7 4 730 A0 5K ZEELL Ficoll-Hypaque
T CHEEMEE S BEY, =Y > 100 ug/
ml, A bVF ¥4 Y100 pg/ml ZEtekgi,
RPMI 1640+10 % FCS WS ¥ /2.

CD45RA €./ 7 u—F+ ik kU CD4 €/ 7
o —FVHRIC & 2 RE~ — 7 —OHIE X
L 7= B IZ 1 X 10%cells/ml CTHEHIZ FEE &
H, RIKEE 50 ug/ml 725 L5 IZKET AN
A MNHHEETINL, 5% CO, A F 2= —
i T 12-T2RF RS E R E L ¥R, CD45
RA*® / 7 a—+ AHifE (Coulter Electronics,
Hialeah, FL) & PEER CD4 €/ 7 u—F v
¥ifk (Orthomune, USA) O_BLEZITWL
FACStar (Becton-Dickinson) % % \» it FAC-
Sort (Becton-Dickinson) 12 &k W #IEZ B Z %
v» Consort 30, LysysII (& % & Becton -
Dickinson Immunocytometry systems) %

(B20%& %25 1994)

W 2fTo 7. ¥7zavra—LelLTT
AN MERIEZES U EROLE % 8 272
27z,

F 12 EEBREAOT AR ME#E UICC Z# 5,
A, 180°C, 1K OBEMLEEZERICH
AL7.

BE, WEHFHLEICOWTIE, 3 ho—
WVEED Positive cell #100& L, FHZXIGd 3
BT AKX MRIEEREE L, Wilcoxon test
CTHEREREZTY, p<O0.06UTZEEE
BY LB L. E7-430HE 1L, FACStar i
X % FDA (Fluoresein diacetate) & PI
(Propidium) DZEZEEICTHRETL 7.

D > oSERHERE P EERE Ca*t OBIE © S HEEER
MR x, Ca*tt/Mg* free Hanks ¥R TR,
10 uM V3 AEHFETE (Fluo-3AM, [
{Z4b%) 37°C 30 MIRIG & &, LT,
Hanks WIZERI0SHRE, ZHhic&ET AR
A MEERRIL, BRI (147, 343, 5
53, 1043, 304%) MR A ERECat D &1L %
FACStar & % i3 FACSort iz X D HIE L,
Consort 30, LysysII Z W TR 21T -
72910 & 5124 arv—ivh 7 A (Collect
T-Cell K it, 772¥) T THED» %5
BEL, BEfROMEEB o7z,

IL-2R OHIE : 4B BET AR
MEHERRINL, 24K/ 5 9% CO, A > F 2—
gy —HICTEEER, ELUEEER PE P IL-2
RE/ 7u—F ikl , FACStar i2T
HIE %, Consort30 I THEME B 7k o 7z,
(Positive Control & LT PHA ZfHwi.)

IL-2 O|ITE © 43 B 5% A I 2 8 I v 55 3
(AIM-V, GIBCO) cFtE s ¥, BT AR
MEHEERETRIL, 5% CO, £ > F ax_—5 —th
W CRER, BRI LER LD 2L —80°C B
IR LTz, £7296)X 7V — Mz IL-2 467 T #
fagkTH % CTLL 2 »EMBFREHNCFEI ¥,
2% 108 cells/100 pl/well T/MEL, BHEHEEL
T B £100 ul/well SHEL, 4SESRIRE%T
5. BEEKT24EMETI2*H-TdR % 0.2 uCi/
well { bZ TZOWMYAHZRREL 122, £z
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T ANRA MgHEr HLA (Human leucocyte a ~ MUNOTECH S. A.) 10 xl/ml & #rE£ImE 100
ntigen) system & ORSEZFHNZ 720, SEEE  pl/ml 2HIL, 37°C 60 HRIG S ¥, FE ¥k
Mgt HLA-DR £ / 7 0 — - Vs (IM- e 7 AR MEMERTIIL, 5%CO, £ >+

Crocidolite Chrysotile
1207 1207
110 1101
1001 100+
90 90
80 1 80 1
701 70 1
60 - . ; 60 : . :
0 24 48 2 s 0 24 48 2 s
Anthophyllite Amosite
1207 1207
110 1101
1001 100+
90 1 901
80 80
701 70
60 » - . 60 . ; .
0 24 48 2 s 0 2 48 2 s

Fig. 1. Modulation of cell surface CD4 and CD45RA after incubation of PBMC with 50 xg/
ml crocidolite, chrysotile, anthophyllite and amosite asbestos fibers. [J—[1] CD4* CD45
RA* cells ; O—O CD4* cells ; @—@ CD45RA* cells. Calculation of the index was
based on the control cells incubated without asbestos fibers. Mean+SD (n=6) .
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aR—F — i CHEER, BRI EER LD
PLEBRES Y, ARoLE2{To7z. B
FERE IS Wilcoxon test IZTB I\, p<0.05
LUTOEEZHY LHEL.
#® 2
1. RE7 AXRX MRMERMNIC X 3km CD4*
CD45RA* I~ DR E
Ta—HA P A ) 4 — XX EBRAY—A—
HIEER LD, BT 7 AR MEERINE O

g B ¥ &

=k
o
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=1

B BER 2, MEEIZ 7 A XA b RRMERARINEE
(Control) DHEERFMEMAEE 2100 L, &ET
AN b FRHEGINEE O HE B RIS = £ D
SMEEX LTxRLZ (Fig. 1). V> o88k CD4t
CD45RA™ #lifa (Double possitive : DP) 137
ARA MRIBLI2EERC T, 7ay R4 b, 7
V7494, TEVA MRIMBRCBL TR
27%, 14%, 11 %DEH 2 LD L. Z20BT
ANRA D RRHEA IR 2B TIFIET AR b
GHERRIMEEOIRRE E CRIE L, —@MEORME
<~ —h—DET 23D, £z, CD4* iz

Wb ERROFEEIRD S

Table 1. LDH activity in culture su%)ernzitant of PBMC 25, TEHA FTR, TA
 Asbestos fiber o Ton Incubazt;(;ln time o Tday N MRIRLI2EE I CE R
None 154 176 120 117 125 EEHONEPo T RIBEE
Anthophyllite 154 172 140 121 136 # ) > 8Bk LT LDH ¥
Amosite 154 156 130 100 136 137 AR M IRHEA IR 2405
Crocidolite 144 164 130 125 136 S - CHENE %2 8 75

A lactate dehydrogenase assay was performed using a modified
method of Hill. The number indicates the International Unit of
PBMC were incubated with asbestos fibers at a

the Enzyme.
final concentration of 50 ug/ml.

a) PBMC
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Fig.
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-7-(Tablel). F7-FDA &
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b) T cell
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Fluorescence intensity

Intracellular Ca** level analysed flowcytometorically. PBMC were incubated with

a) chrysotile fiber (50 xg/ml), or fractionated T cells incubated with, b) crocidolite

fiber (50 ug/ml) for 5 to 30 min.
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LHL, BEEDY Y88k 71 v b DEKIC X
2HbDTREVIENEZLNT:.
2. BEF7 AN MEHERMICL B3RP Y 8
IRAMBEAERE Catt ~DHE

Za—H%A4 XY 4 —TOHERREZRL
7o, REEZHEDEEE (Fluorescence) %, #HitHh
(e )k SN WA - ==X 73 A D A R A
BAERINER 1 5 X D EAREOEMERD, &
& 3 43 TZ DRKECEL . DEWCHA
Oy —)vA T AT T M2 B R BREY
(MEEE 99 %LLE) L, 70y Fo4 MR IR

Table 2. Effect of Chrysotile or
Crocidolite on intracellular Ca**

a)
Incubated time Positive cell (%)
0 min 5.6
1 min 41.1
3 min 52.2
5 min 39.6
10 min 32.1
30 min 46.2
b)
Incubated time Positive cell (%)
0 min 0.9
1 min 17.2
3 min 21.0
5 min 25.0
10 min 12.5
30 min 19.5

Percentages of PBMC (a) or fractionated
T cells (b) with elevated intracellular Ca**
level. Cells were incubated with asbestos
fibers for 1 to 30min and analysed
flowcytometorically.

Table 3. Effect of Chrysotile on IL-2R
expression
Asbestos Positive cells (%)
Control 8.4
PHA10 xg/ml 25.2
Chrysotile 50 xg/ml 12.0
Chrysotile 100 xg/ml 17.6

IL-2 receptor expression analysed flow-
cytometorically after co-culture of PBMC
with chrysotile fiber (50 xg/ml, 100 ug/
ml) or PHA (10 £g/ml) for 24 hrs

miize 2%, @i 14 & 0 8OEHERE O
B, WIN%S SR TZEORKEIEL T
(Fig. 2).

HOEIERE 185 DL 0w G MR E , &M
=100 L7zt HEE LTRTE, 2V VY8
A VARESHIEE TIXHOEB ML 5.6 % TH 5
B, 77UV I A NVEIE 35T 52.2 % TH
nl7z. &7: T Mila % SR BRI U 1286l
B 195 DL EoREG M ias y , Mk
& 100 & LIAEEE LicRT L, 7oy R
Z 4 N ARINEE T B ML 0.9 % ThH
50, 7uvFI4 MRS M2 T25.0 %%
THHNL 72 (Table 2a, b).

3. JUVIANBHERMIC L BRMF Y /38R

IL-2R ~DO&E

HOEEE 60 DL L% L3 EiEMmiasor, &M
fa%z 100 & L7-FFOMEE LTho5b LT
FK(Table 3) TH2. 7V V¥ A NVERHERE
£ (Control) 13 8.4 %, 7V V¥ ANERHE 50 ug/
ml, 100 ug/ml 13&% 12.0%, 17.6 % ThH -
7z.

4. BIET7 AN MEMERIICL 3RMAFY 23

BIL-2 EE~OHE

BRET AR MEERIMNZ & 2K Y > o9
BROIL-2EE~DFEER CTLL-2 2w
Biological assay i THIEL/z. Zuy RI4
NERMEARIER 72, 96 BFFHIOREE BB T, £7-
70V F A NAFHETR NG 96 REFE DREE 3FI12C
IL-2 E&0EMEED 7z (Table 4). %74
HLA-DR %/ 7 g —F VPRI HEEINTE ik
BET) BHRMULEZ, 79V 54 VEEER
Mz L 2D 2SR IL-2 NOFELED Lo T2
(Table 5) .

% =

BRI HBHEN &1 & 0 O7 ) AN Sk A%
faizizwl, 79V 54 VEERRINT 5 2 &
12 & 9, CD4* CD45RA i@ (Suppressorin-
ducer T cell) 25BRENCHRE S 41, FER
CD4* il 81 % IL-2R DR LFET 3 2
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Table 4. Biological assay of IL-2

((E20% HF2+5 1994)

RIS T ARA MEHESED

hrs Control

Chrysotile 100 xg/ml | Crocidolite 100 xg/ml

FEcThsrzolE, 2ho7

24 898.8+£275.7 1091.6£209.8

1021.0=130.9

AR MEHEIC X B ) voSER

48 | 814.3+107.4 892.7+193.5 870.7+142.2 .

wHE{eD B9 52 &
72 | 780.0+158.8 592.0+ 50.8 1156.6+139.5* HIEALORT 2 TS 5
9% | 501.2+ 36.9 668.8+100.1* 730.2+ 30.5* ZHEE LT

(% <0.05)

PBMC were incubated with chrysotile fiber (100 xg/ml) or

&E, 7VV Y4 NVEHD
TARA MR L Tor7oy

crocidolite fiber (100 xg/ml) for 24 to 96 hrs, and culture super-

natant was harvested and store at —80°C. IL-2 dependent mouse
cytotoxic T cell line CTLL-2 (2X10%/well) were cultured in

K4 b, 7L b, 7¥
V7474 MR T

microplate with the culture supernate for 48 hrs. *H-TdR (0.2

Ci/well) was added 16 hrs before cell harvest and incorporation
of *H-TdR was counted using a scintillation counter (Aloka LSC
Statistical significance was analysed by the Wilcoxon

-900) .
test. (Mean=SD, n=5)

Table 5. Bioassay of IL-2 released in
response to chrysotile fiber stimu-
lation.

Culture supernate from | Incorporation of 3 H-TdR (DPM)
PBMC 6424 +2036*
PBMC+chrysotile 10108 +4205*
PBMC+anti-HLA DR/DP 31961482
+complement
PBMC+anti-HLA DR/DP 9317+ 1557
+complement
Cell free culture medium 4532 +2257
Cell free culture. medium 42661185
+chrysotile
(% <0.05)

Peripheral blood mononuclear cells
(PBMC) were incubated with or without
chrysotile (100 xg/ml) for 48h. Some
PBMC were pretreated with ant-HLA
DP/DR mAb and fresh human plasma as
the source of complement for 1h, washed
with PBS and incubated with or without
chrysotile (100 xg/ml) for 48 h. The cul-
ture supernate was centrifuged at 3000
rpm for 5 min and used for the bioassay.
IL-2 dependent CTLL-2 (2X10%/well)
were incubated with the culture supernate
of PBMC (diluted 1:1with RPMI 1640
medium supplemented with 15 % FCS) for
48h. 3H-TdR (1xCi/well) was added to
each well 16 h before cell harvest. Statis-
tical significance was analysed by the
Wilcoxon test. (Mean+SD, n=15)

EORRESNTEY, SHEHOERIINS Y
VI ANVRHEC X B—BDORIGN 7 ) Y F AV
EHEBRE ORIGR D, 7 ANR MEEEED
BEMazOo»r2HEHEL, S5kbLIhs—ED

FITC-CD45RA €./ 7 1
—F ViR RO PE-CD4 €/
7a—FNPHRIC & B ZER
BORRE» 513, FET AR
A MEHEDOTINZ LD, 7V YV F A VERHEDY
G X, Bim12RE O CD4T #ifE &
CD4* CD45RA* Ml >—FERY 2 AME ] & 2 D
BOEEER 2R, ZhoDE{ixz Y Vs
A NAGHERE DL TR, 7T AR M
SEROFHTHL EEZ SN,

Weyand 5392 ki CD4* #fED—E
DB, CDA™ Mg 0 —Bry e AL 2 R
T5HDTHY, %72 CD4* CD4SRAT HIfEDE
E oML, REIHEISREEFEET LS
N, 7AXRZ MUMERIMZ L 2 o —HEDOR
G137 AR MRMERE I L 2 S ERSEESH
CHREERBROFREMFELESBHLbDLEZ
sz,

V) o SERHERA YRR Catt DBEIEDRER TIXT
ANRA MEERINE 1 5 TZOENERD, i
%3N THERAEL -, £SO
XV HEROBEREREL T HEOATOREE D
Fotz. FDFRERT AR MEMERINE 3 5T
ZDWIMERD, BIE 5 T TRARELERD,
T AR MEERIIZ X 5 ) Vo oSBRIEE(LIE T
WHDOATHHRETH YD, HEROFEIXZ DR
HERFERY DB ZENfEHlan. £7:2h
5 1) > oSERHI AL B Catt OBEINIE KB
A9k se, BEETHERCEDONTED,
INS—EDT ANA MR L B NG
HEALIET AR MEEREObOTR RS, ©
L 2ERLEYOREB TH S LEZoNT:.
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DEW, U UNBEREREI X% IL-2R OFE
&, 7ANRR MEERIIER24RR I TERICZ
DOFRHHEMLTBY, IL-2 DELEIXT AR
M RHETRINERT2RERT L D BEWCEIL Tz,

INS—EDY) »SERIEHLH 7 AR MR
MORBEICLY, TORENRERL I LIZDV
TiX, ZOHBLEMEINI2ERBICLS S
DTERW EHEEE .

EEXD, 7AXZ MEHETY > BRIEMEAL
EHEHKTLIEFHSLTHY, TARA b~
YABED LS IEEMITERICT, U 2 o8Ek
EHELEFEFKT 2R % b OB, KE, &
ERerFEHTI—RHERZIDEEZ 5N,

T MR OIEEICIZ 2 DORERIH > h,
T cell receptor & CD3 s MHC L HiIEREE L
Ty 7 NMERET 3 FRAFIEIRE RSOMIC,
MHC & HiFE#E &5 T cellr eceptor DFFED
VB R & K6 5 A——HiEIC L 2iEE ke
BHISN T2 Fi- DIETL D BRI
CEA%DH B HLA ClassI, » % iz HLA
Class I £ 7 ARA b —¥ R L OBFEPKRE S
TWw320-20  LSaEh; HLA-DR €./ 7 u—7)L

X

Hidk L FrenyE 2 < b 2, MHC Class I 275
MR ZHEE L, ZhiCk D, 7AXX MR
&2 BRI PERE Catt o3I IL-2 ©
BEERED LS CETInEBE L. 20D
R, 7ARX MEERME D V > EREAN
HEHE Catt R IL-2 O 5 g, VX
HIEHASE SR I AR TRV I ERED S
Niz. ZOZE XD, 7TARR MEERINC X
2 ) v ERIEMAEOBRE 1 MHC Class I145%
ASILDFEZBLIIZEL TWE I EWREBEN
72. 2D L XD Teell DRY 7 —F iy
P b & MHC s o, BEBILEWI A —3
—PRE L@ AR E L o,

WEEZ2ICHIY, BEERIEE, JwEE2E- )
ERKEEEFBAE ERETFRRICEEL2HEY
RTredbic, FBRIZOWTIHE, THHhvkRwnie
FHEROERS, EBY Yy —DERACELSB
L iy,

BE, FFRO—EFNFERKRE 0y 7 Mgk
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