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Abbreviations : ADCC, antibody dependent cell-mediated cytotoxicity ; E, effector cell;
FITC, fluorescein isothiocyanate; IFN, interferon; IL-2, interleukin-2; NK cell, natural
killer cell; PBS, phosphate buffered saline ; T, target cell.
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1. B

BRIG0ET A» 5 8 Bith I THERRBMES
mETiThbn iz, EMEREEFIRZMNEORZIIK
L BEE WEHENRE L, ZREOFHI 52~T79
& (PHER 63.8) T, BEFEERI 12~465F
(8 27.24) Thol:. BEEENER, WEKEE
{EE 0 %, ERTMEREE 44K, 1V 714 P THE
gy 2 PERIAMGEIEREE 34, BRI 1A, LA
{E¥E 12T, T N TERUADMEFETH >,
BT, BT, TRETELS O BEMITE & BERE &
4. B TED S X RERREISER T,
1865, 28114, SERVABSETH-(R
1).

%7z, WRAL LT, RAURKHCEREOARBE v
7, bLLRBAFRR2ZZLIEY CHEFER
ORVBEE2 £E, ERE Ty FSERAL,

I1. A EIGER D58

b NSRMEERIRID 5 ml & ~/¢ ) ERIME, lympho-
cyte separation medium (Bionetics, Kensington)
CEEL, 400xg T, 20 BEHEL L. BLR, BE
CABEL 72 RABIMBALER 2 B L, Hanks ¥R THEE
#%, 10%3IEENL fetal calf serum (FCS, M. A. Bio-
products, Maryland) %z 7z RPMI1640 554t (EH 7K
BUSE) i L e, Z OB %, 0.2%Trypan Blue i
T T, HiEER & UNC viability #EEL, 2 X
105/ml BB L T 7 27 ¥ —HIk & L.

Il. NK #iEE 0 RlE

NK #fE o RIEF, RO FEIC¥ U TiT-
f. BERMRE X U TiE, b MSMEEEEM: B I B SR
Ktk K562 #ifa % 5'Cr (Na *'CrO,, 1mCi/ml, £ 15
SETAY N —THER) TT L, 1 X104/ml i
AL THEAL . SEEL - BAEER, K562 HifgR < 1
ml (E:T=20:1) #//hFa—7MA, 37°C5%
CO, SAHT T 4 IFMIEABEEREL L, EERUHR
WHED CrsEREsF— b vy yFr—va
vh vy — (Aloka ft) 1 THITE Uiz, %RF R 5'1Cr
BHEE TEoR i X bk, NKilEEMEEL: L
72. % Specific 5'Cr release= { (Experimental *Cr
release —Spontaneous *'Cr release)/ (Maximum
“Cr release —Spontaneous *Cr release) b X100

Spontaneous 5'Cr release i, ZATHIIED HEEFEL
D, %72, Maximum 5'Cr release i&, 1REIAIRE
2 19% Triton X Mz EOCrREBT I VE
W7z, #IsEN, triplicate TTV>, FHERRDI,

IV. IFN-a, IL-2 RU'Z OWE (2 & 5 RKHEMEH

R0

Interferon-a (IFN-a) KU Interleukin-2 (IL-2)
W& B NKMfEniaEs4 5 HNT, 8L
2 X105/ml OBAER 1 ml iIZ IFN-a (3 KV -+F#)
100 U/100 g1, IL-2 (ENI #) 100 4l 8 X U ZDOWE %
WL, 37°C, 5% CO, KT T 2 HRsEME % in
Al Thegik, =777 —flgE LT, NK#
FEHRIE BV,

V. RkmanR, Yo REOEE

FASME MmEk#LIE, Coulter Model S-plus (Coulter
#H) 2RV THEELR, &£/, FHEMY >~/ 8B5RkE0L,
MEEAAROERZERL, AMREIELVEHL
7.

Table 1. Characteristics of pneumoconiosis

patients
Case ) Exposure | Stage by
No Age Occupation duration | by chest
’ (vears) | X-ray
1| 69 | tile maker 23 2
2 | 52 | miner 26 2
3 | 61 | iron caster 26 2
4| 61 |iron caster 46 2
5 | 79 | iron caster 22 1
6 | 59 | miner 12 1
7 | 69 | firebrick maker 23 2
8 | 65 | firebrick maker 12 2
9 | 64 | welder 24 2
10 | 64 | firebrick maker 25 3
11 | 65 | ceramist 17 4
12 | 65 | iron caster 44 4
13 | 62 | miner 25 2
14 | 76 | ceramist 25 1
15 | 64 |iron caster 41 2
16 | 65 | iron caster 42 2
17 | 64 | iron caster 17 1
18 | 63 ﬁé?lezaster lg !
19 | 54 | miner 13 3
20 | 55 | firebrick maker 22 1
A T
22 | 66 | ceramist 39 1
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VI. NK#MOE /7 0 —F Ltk & A v @R

NK#ifa & MEOE T/ 7 u—F LHE,
Leu-7 $ifF, #lLeu-lla Hitk% v T NKFEDOBHE
FEEL, ~otY VIR L 7 RAEER IR 50 ¢l %
PBS (phosphate buffered saline) T 2 fE#H ¥,
FITC {23551 Leu-7 Hifk (Becton Dickinson #£) & L
< 1331 Leu-11a itk (Becton Dickinson #) 2.5 ul %
Mz, 4°CizT 1RMRIES ¥z, PBS o Tk,
Bl7re2=oys2FEEe T 5 RMBREMEEMNA
T, bTFDPRBALLRMREERS S, v—HF—7
a—¥# 4 k A—% —O0Ortho Spectrum III (Ortho #)
T, Leu-7 L {13, Leu-11a BBHEMRED U > 88k 5
DrEERHUEL .

VIl #EEHanER

NK#ifawEt, Vo @koamekie s 2 EE,
Leu-7 & Leu-11a BBMEMRD ) v BRic 50 2 H &1
DHLTOHBERECEBLTRELLS 2AHEHL -EI
DWT, Student ttest b L <X, paired t-test %
{To7:. BIEREICH I3 NK #HilgEHED, X 8%
B CHBEEEESORENCEL Tk, ATHBL
MBI DWT, SRS EIT, £0D%, Ryan D Fik
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Fig.1. A comparison of NK cell activity between
controls and pneumoconiosis patients.
Each bar represents mean=+SEM.
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157 ##

1. @8 A0 NK #paEs

BEA 22 &0 NK MAgiEEX, 44.3217.5% (Fy
RS Thot (K1), BRI
ROBEOEEICL2E W DLTHRE LY, BaE
DD 10 &0 NK #laEHEE, 46.1+19.5% T, BiEn
LDI12ZAD42.8+16.3% & DRI EIITED s iz
ol (B2), R, BECHEZDWLWTHRET S L,
BUEE 10 B CEHBEA$R20.54/H) o NK s
iZ, 42.5+20.19 TIEBLEE 122D 45.8+15.7% LD
MR onaro7(K3), SREOEEEL
Tk, EHARET 2% 104 (CEREE 1.148 (BF
WEHRE) /H) O NK #EME 42.7£21.6% T, o
1280 45.7T214.0% L OBICERRD st
(0 4).

11, EERHE BE 0 NK #EiRENE

BENRAE B 22 %0 NK MfEM %, 43.3£13.0%
T, BEALOMEEREOERRD SR/ (B
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Fig. 2. A comparison of NK cell activity between
subjects with and without past history of
pulmonary tuberculosis.

Each bar represents mean+SEM.
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Fig.3. A comparison of NK cell activity between
smoker and non smoker.
Each bar represents mean=SEM.
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Fig.5. Relationship between NXK cell activity and
stage of pneumoconiosis classified according to
classification of chest X-ray by the Pneumoconio-
sis Law in pneumoconiosis patients.

Each bar represents mean®SEM.
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Fig. 4. A comparison of NK cell activity between
subjects with and without habit of alcohol
drinking.

Each bar represents mean=SEM.
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Fig.6. Relationship between NK cell activity and
duration of engaging in dust yielding work in
pneumoconiosis patients.

Each bar represents mean+SEM * p<0.05 sug
p<0.l.
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L), X SR 8RN NK HifniEE 25 L, 18T
1£46.5+11.6%, 2BITid 43.84+15.1%, 3EIKZ U4
BTIH36.929.8% T, AEOEZERTZD L7
YOO, RBOERCHEY, NK MIEEOET T 518
MRS Shiz (FH5). PEEEERFO NK #ifE
T, MEEEEK 10 E0 5 19 £ Tt 45.5+8.9%,
206 5 294 T2 48.8+13.1%, 30 E L £ T
33.7211.1% TH o 7o 45, I EFEREEHH 30 EL LD
BETO NK HIlEEM IR, 20 06 29 E0 FRICHA
THERZET (p<0.05) 2RLTWwE (F6),
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Fig. 7. Effect of interferon-a and interleukin-2 on
NK cell activity in controls treatment 1, with
IFN-« 100 U/10041; 2, with IL-2 100 &1 ; 3, with
IFN-2 100 U/100 1 and IL-2 100 xl.

Each bar represents mean+SEM *** p<0.001.

M. IFN-a RO IL-2 (2 & 5 k480 B iEEkniE g
NK #iES o R+ %

BEA, EFERELID, IFN-« 2 Wi IL-2 o
B2 & o T, NKMIREEO B ELEESED s e,
iz, ZOMERFEFICAGCTARLZESIE, B
DB OBEMIIE L IFE I N, BES NK #ilaE
HEOHEHRD &4, ZOEMOEEIZEINNL L0
EEzenl (K7, K8).

IV. REMBMERE, Yo BRERUE/20-F
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Fig. 8. Effect of interferon-a and interleukin-2 on
NK cell activity in pneumoconiosis patients.
Treatment 1, with IFN-« 100 U/100.1; 2, with
IL-2 100 p1; 3, with IFN-« 100 U/100 4] and IL-2
100 pl.

Each bar represents mean+SEM * p<0.05 ***
p<0.001.

Table 2. Immunological findings on controls and pneumoconiosis patients

W.B.C lymphocytes Leu-7* cells Leu-lla' cells
(/mm?) (/mm?) (%) (/mm?) (%) (/mm?) (%)
control 6013 = 2706 <* 4.9 461 16.5 617 - 22.4
(n=22) +£1204 +803 +9.9 +310 +7.8 +393 +11.2
patients | 4933 2148 43.9 375 18.6 424 J 20.2
(n=22) +1121 +583 +7.9 +199 +9.5 +205 +9.4

Each value represents mean=S.D.




NK cell activity (%)

NK cell activity (%)

EEAfE - 1313 5 NK {EfEE

60 [

40

20 [

10 r

0 10 20 30 40 50
Percentage of Leu-7"% cell (%)

Fig.9. Correlation between NK cell activity and percentage of Leu-7 cell in controls.
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Fig. 10.Correlation between NK cell activity and percentage of Leu-1l1a cell in controls.
** p<0.01.
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Fig.11. Correlation between NK cell activity and percentage of Leu-7 cell in pneumoconio-

sis patients.
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Fig. 12. Cerrelation between NK cell activity and percentage of Leu-11a cell in pneumo-
coniosis patients.

* p<0.05.




BefdifE s s 1 a2 NK gy s

SRS MEREIE, % AT 6013+1204/mm®, B
EEETI8112/mm L, EFERE THELR
B (p<0.01) 2ER@ Sifz., Ffz, RMRMY >/ SERE
b, fE AT 2706803/ mm?, EEFHIEBF T 2148k
583/mm® L, EHERE CHEERID (p<0.02) 7R
Lz, Lo, Uy SBkopmikic 5o 28813, #
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Wiz, Leu-7 B U Leu-1la BB HEREREEC D V> THRES
L7:. Leulla BiEHiiatud @ AT 617£393/mm?,
BN B T 424 205/mm® & EEIAE R E 1S H B AR
B (p<0.05) H3F8 S sz, Leu7 BptERifESnz o
Tb, ¥ AT461£310/mm?, EHERSE T 375%
199/mm*TH Y, EMERETEETE RV LDOOR
PEAER LR, Lol, REBMY >/ BRick0 5%
HARB IO EIEE, Leu-ll BBMEMIRTE, BEA
T92.4+11.2%, BEMMERE T 20.2+9.4%, Leu7 /5
M T B A T16.517.8%, EfiERET
18.6+9.5% L BELERRED N> (E2).

V. NK #Ba:E 1 & Leu-7 & U Leu-1la BB #A AT

& DBk

BEABWT, NK#IEY & Leu7 XU Len-
lla BB Y > s3Ric S 2 E& L OBERIE DV
THRE L7z, NK#IE%E & Leu-7 MR OEIE &
O, r=0.41 Lt EEAMHEBRRRBD>ONLE
oo, Leu-llaBGiEMEOE & L OMICE r=
0.69 & EE 2 FEMEE (p<0.01) 55 5z (B9,
10). —7F, BESEZICBWTY, NKHEREKE:
Leu-7 MMM OEE £ OBk r=0.35 L EEXAHE
MRMZIZEED S s 27208, Leu-lla BIEMREDE
HLOMIZIE, r=0.43 L EE 2 MHEBAR (p<0.05) 28
Boshie (F1L, 12).

% =

NK #ifa & 1, BEEfiE clT 5 BERImEoaiE
ZBWT, HREBELLE L€ 7B HEE
HERT Y VBRROMBESTEET 5 2 Lo s
, COBROFERED—ATH S Kiessling?®i2 & » T
WHRENTHBETH 2. ZOBOFROERIZE - T,
NK B, EERICE 1T 2, BB 7 1 L ARREII
TAHRBERBBIIBLWTEERBE 2L TVWD LE
BN, Z O AEL S, HE, FICEHE ATV,

—7, BEFETI, BXOREREECHOREER
DEHT B Z LS N T 279 & fz, SR E
DT 2y MIREHET I L6, ITFEOREF
DRFELER L L b2, ZOBEIZOLTOREFH
T7AO—F0EHELFrbhATE TS, 8512, AR

WE TR AR E e E s E OB EES S
HT 22 EDEMANT VLB, BEEI BV TLIE
#F, ROEHSEL EORENA SR, Ik
GERE OBV TERENZ LIATH D,
L9, AMESRS O NK g Ek v ADCC
(antibody dependent cell-mediated cytotoxicity)
DEE AR TEEERL L E#HEL, Ginns 529
bERIEREO NK MREEDET 2®REL T
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WL n L, KFRIZOBHOLOTHY, TOE
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S EEICB LT NKIRREE s BEE R T
LOWEVLHD I EHS, FFETE, FOOHE
KX BHBIZOVTYL, EEACBVTRAILE L
ML, BE, R, BEOBEOERC &> T, NKH#l
JYEME T 212 ERD & 1Ll b - 7z, Ferson 53250, Ginns
520, BUEIC & 5 NKMlEEEOBET2®REL T
238, SEOWEICI, —B 0 FRULED S T RRS
LI REBEEENVL Mok, &85, AXL
B NIOBEELBEL TWE 2L LIC L D iER
Bhozb0rBbihs, £, EROERBIIOVT
1, MER—BL THLRLMOL Y, KRFETE, Fi
FTvF I TRNLE, EMEcBY 2 NKiild
EEI, BRITEOSRE L IEELD, BEALOM
CEELERED Mo, L L, K X RE
BB ETo7e L 25, ZOERE & HIETER
mERL, ¥, BEFEEHIICAD L, 30 FLUE
DT, 2005 29 FEDOFHICLRTERCEEL2SRL
Tz, BRI, EERE L THEL OREF
FIRE %17\, RE7 o7 ) v OB, FUiEoR
HERCEDSNL Z R, THEROHIROBD
L, FEEHR U XHEFR e OMCBEEROH S Z &
2RLTWS, SEOEEZEDRE, S b, NK HkgEsE
LEREERE VX BFRLOMICEERODH S Z &
Mg AR, £77, IFN £ IL-213, NK #iflaEtE%
W2 2 L SRS TV A, ERfEICE T
1, BH ¥ [FN-o O 512 & > T b NK HIFEE
MDA SN o J EEAREL, & 5 WHER
5, L2 BE5DOBICHEROALShRn b D%
WIEERELTWS, SH, EHE, EIFESEC
BLTEABORN EITE - 720, AMIEOSE LR
70, IFN % [L-2 25 5 RIGHOETIRED T, &
FALREIL & D NK IREEOEESRD o,
D% 0, BEHREOTHE, MEERECET LV
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IO&I, SE, FEE, EMECSIT2 NKE
FEE DV THE2 OIED» 5B Lins, BEfET
i3, GRITE THRE SN k32 NK BIESOET
BEHsNT, £/, IFN- R IL-2 DH/’EIZ X 2 NK
MREEOMBYPROETIRDONE Lo, Lk
U, NK#ifaoMs#srR®y 2+ Ebn s Leu-1la
BHMEORI®, X BFROERB I, 27, B
BRI 30 L ORI, NK MBS I BT
REFED SNz, EMETE, FE, FWEoais
BZLEDRENASN, £z, ZORENES , B
DEFEEFIELIOBIEBEVWTLEBRETE 2
5, BBFHEIZ 80, NK B0 B Ic oW TSR 2
iR, EBThBLELONT,

&

BENE R 22 &, @B A 22 L2122\ T, NK s
HORERVE . 7 0—F+ VEiA%E A 72 NK il
DEEN %170y, UTOME 2B,

1. BEACBWT, BE, K, SE0OBE0E
Izt >, NKMESIcEIas bl oilz,

2. EEFREREDO NK MRS, BEA L O
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Abstract

The present study was pursued to clarify the immunological characteristics of the natural killer
(NK) cell in the pneumoconiosis patients, except the asbestosis. The subjects used in this study
were as follows: 1) twenty-two men involved in the pneumoconiosis (mean age of 63.8 years
old) who had engaged in the dust yielding work for 12 to 46 years (mean; 27.0 years), 2) twenty-
two medically healthy men who had not engaged in the dust yielding work were indicated as the
healthy controls. The pneuimoconiosis patients were classified into four stages according to the
findings of chest X-ray defined by the Pneumoconiosis Law, stage 1 (six men), stage 2 (eleven
men), stage 3&4 (five men). The control subjects were selected so that the age would be matched
the same as the patients. The NK cell activity was not significantly different in the penumo-
coniosis patients compared with the healthy controls. Enhancement of NK cell activities indused
by IFN-a and IL-2 on NK cell activities were almost the same levels as observed in the healthy
controls. Subsequently, the NK cell activity was significantly lower in the subjects who had
engaged in the dust yielding work over 30 years than the subjects engaged for 20 to 29 years.
Besides, the white blood cells number and the number of lymphocytés in the pneumoconiosis
patients were significantly lower than that of the healthy control.‘The number of Leu-11a* cellsin
the patients were significantly lower than that of the healthy controls. And the number of
Leu-7* cells in the patients were lower than that of the healthy controls. On the other hands,
the percentage of Leu-11a*t cells in lymphocytes and that of Leu-7* cells were not significantly
different between these two groups. The correlation between the percentage of Leu-11at cells
and NK activity was statistically significant. Thus these results indicate that the systematic survey
of the NK cell is very important in the pneumoconiosis patients, to investigate the immunological
aspects.



