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= Abstract =
Bronchial Hyperresponsiveness in Workers Exposed to Isocyanates

Kyeong Sook Choi', Kyoo Sang Kim', Byung Soon Choi’, Jung Keun Choi’,
Se Hui Lee', Young Hahn Moon'

Industrial Health Research Institute, KISCO'
Department of Preventive Medicine, College of Medicine Dongguk University’.

We studied the association of nonspecific bronchial hyperresponsiveness with general
characteristics, exposure concentration, respiratory symptoms, chest x-ray findings, past histories
and pulmonary function. We determined bronchial hyperresponsiveness by  methacholine
challenge test. And we conducted a respiratory symptom questionnaire and performed spirometry
on 111 workers occupationally exposed to isocyanates in various industries.

About 21.6% of subjects had bronchial hyperresponsiveness. No significant differences were
observed between the hyperresponsive and non-responsive group with respect to age, sex,
employment period, height, and smoking histories. Cough and breathlessness were significantly
associated with the bronchial hyperresponsiveness. The hyperresponsive group had more
experience of bronchitis and asthma in the past than the non-responsive group. The lower FEV,
and FEV,% were closely related with bronchial hyperresponsiveness.

Bronchial hyperresponsiveness seems to be associated with some of respiratory symptoms,

past histories and pulmonary function parameters in workers exposed to isocyanates.

Key Words : isocyanates, TDI, methacholine challenge test, bronchial hyperresponsiveness
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ol dAlofHolEE HEE/go]
3t e o 74 34 24
AZ 2yAe BH XA, JHA, aF, A4 %
Aiteie, ol d YAES S Fel e A 24,
DA, AEA AR, 7, R Bl diE] AR
Hth(Zenz, 1994). o|ikAlopflo]ES] Z{F=2E TDI
(toluene diisocyanate), MDI(diphenylmethane
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diisocyanate), HDI(hexamethylene diphenyl
diisocyanate), NDI(naphthalene diisocyanate), IPDI

(isophorone diisocyanate) So] o, olE o)A

TDI7} 73 %ol AHg& 3 1 222 MDI7} Bo]

AF2-EtH(Rom, 1992). TDI& toluene diamine}
carbonyl chloride(phosgen)E ¥HS-AIAAM A 25 =)
2,4-TDIgt 2,6-TDIS| = 7}4] o] 4A7} 7P Bol At
SH 1 FHA LR o] T IIA ol A 3 H| gl
w2} 100% 2,4-TDI, 80% 2,4-TDI : 20% 2,6-TD],
65% 2,4-TDI : 35% 2,6-TDI¢] o] &% t}HRom, 1992;
Zenz, 1995).

o|ZAlolo]EY] £ kAL FUA
Hog ZgstAuh, TF7|Af 2 ¥he-S Yo
o 53 TDIE BAd] ons 37) Fog ¥u
o] Zsjo] A& or QPO WAE]7] wj o 7
A E o & dozickn deA thRom, 1992).
ofg 7kx] A7 sl FolA g 2ol s dii
Zo|t},

DI} Z25e 2249 < 5%~10%7} 11d o]
o AAE doivke &5 AT AU (Adams,
1975; Butcher &, 1977) Syt = <k 2.14%~
13%(Park 5, 1992, 233 &, 1993)2] H4] FHES
BRItk AU

Feivelel A TDI= 7] ARJAAIA] 2]z MDI
T S7HO] ARRIFGelA Aadsl, 11 9o FRES A
57 gt 323 =g (1995)0] F4 8 Aol 9
3t fejuetelx olix|ohflo|EE AzEAL H
Fohe A Tkl 22Ae] = 505709 o

Aol o 7,4970]H, JQHAF FA71o] TF-she
TEAE AR A3AL & Aol ofshH o
18%2] 22a5o] 84 712 0.005 ppmS 27}
she Al dste Aoz et el E 5,
1992).

o] LAloHo| EE A% P AL T 9l gAY &
2AEe] 494 24 dpiar] 98 F71H Hy
T AR AAEl Hrls A 2o)d wdske
7o) =8o] Hrth(Zenz, 1994)3 sh} Sjv}elo A=
TDISFAZAGAA #2715 AAE 23E0 A
& A3}

H| 50l 7184 FEAlge Addd4 e g
ol &3l Fout AAl ATA AoMe] 1 FEAL
o[ t(Bernstein 5, 1993). 22\ 29 ZAta
Sol3 7187 FEAIPS A et A
Aol BAPAE Bohlle o F8 ol
ATE Q31 (Malo9} Cartier, 1988), Tt 7] = 27l

PE ASe ANS derle Ao ik
2% AATHCockeroft, 1983). 0]ZA] o] AA]ohy)o]
Eol o3k Aol glojA B]So]A Z|#A] ANIAe]
da] A= JA 21 A P8siA g a2
v} TDIo 28 ¥ 71 o] Zvkshs AL glsir)
(Lam 5, 1979; Sheppard, 1989).

old ¥ AT UllA o]irlolio]lES A
Z3AY AHEShe Al2GA] 2EAE e o
B2 718 8 AR S At Jlx ARy

g goliy, o] 7= R #AYE AAS B
Maf Bazt ek,
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1.0 &

Aol Qi ol2Alohflel= Al B AME A%
F g, AW, B, 13, 29, Pl g 249 3
SAFAZY, Vhe) FEA EAZ =AY, o)
BAE A2, 4ol 71T AZY FeIA Dshe o
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A 222 349 JA 222 1TTHE tde g it
g AA F TDIE FHgshe A7t 112, MDIE
HFske dAZ} 1, TDISt MDI & o #HFske o
A7t 12] et

ZAZ1ZEE 1994d 790A 987AR] ¢ 1995 59
ol 104744 et

2.4 3

1) 2487 AL :

AAdrdel @717, A9l e, S2AE] A Al &
< 1238 AGA N8R F38] v]= NIOSH(1977)
o] Wl ulet At

2) o]&tA ZAAL, B2, AEA] AL

tdAEdA At olgkd HALE AAEIEa, E4
9 2A}Al7} BMRO(Briish Medical Research Council, 1960,
1965)9} TUAT(International Union Against Tuberculosis)e] 41
(Bumey 5, 1987y vl g2 23 TEIA S3el
W AFAE AMSEle] A7 dAES 27 Hdsiod
ZAKE sIlth 2L e R, 714, S, A,
TRl W3 A A7 ST 1 71EEe] #
A AgE, 299, §99 5ol A3 Aldlel EFE
I AR AT WIAENA olaAloplo|Ed) &2
7] olHel w3 718AG, 4, del2r|A] vlgel o
3 ek HokeA] olig ARl ZARI

3) #71% AL

WA dE #@7)5 HARe AREE A T
slo] AAskE #7)% AAIQ] Flow-screen® (5,
JaegerAhyS A-8-31] SANBHE Yy} 214 Aledslaict. g
7% AAVE AAE7] Ao calibrationg- 3531, 74
A Al 83 AES AT ZIRAA A 23]
WA 33 A= A} 35S & F AU 37 T Hul
2 3713k 6% o) A &I E ST} AL Hae
A7t 5% oo Rpol7} vhe AR Eo] 33] o]

7%

4 RS ANs] b B 715 A58 Hsic.

olg3l H7|% A|+EL BTPS(ody temperature and
pressure, saturated with waten® HAE =FHA H@dF
(forced vital capacity, FVC), <zZ%(forced expiratory
volume in one second, FEV |1 o|&3|&= B4 Z24}9]
A% W S99 Seivieh 142 W 2]
%A TAGE 5, 1992, o9 22Hl 3 92)
Uzt 22215 R 73 d5ao] glens BCCS
o] ) Quner, 1989)% 2183153k

2 lEFR )8 Y At

A7l HAE AR Dosimeter, Devibiss 646
Nebulizer(Devibiss S and M instrument company)Z- 20 psi 2]
o 062/18) LA B0] 718 4 AlBS HAI
th. AR} EE, 5 gl methacholine 55, 10 mginl 58], 20
nghl 5312 SAUE FIA17] %, 1 F SE olujol 7]
52 23t vielZa e £Col BN 2L AL
231993, AJelaldddg gXisl] Zizle] B niso] &
STk ek &9 Fof Alsldt FEVe] Aleldds
E B8l & Hol| Alsieh Aol 7149} ¥ wsied A
W% o1 AARE TE 718 TR 9 A2 WY
algict. Ak Foleke FEVel 20% o1d Z43s vl

e SRS,

rir

5) FAR 704}

A BRAZA FRIAR BDE Bof Wy
A ARele) BEAT ol Sete] B4 &
o] BEAAE B ol4o] Yckn B,

6) A2 A
g 2EA e veEd 7iwA] T AE 23 4
FUHAE FAES 25§l HAo] e H
@3 Qle HYoE UrolA F 7 Aleld] 5371 &
g, HAEE, FEHAK AL #7158 Fol Aol
| EHelat =8 o8] WaE T 718A 2
WA Aol P 8918 2] 98] HA univanate
logistic regression¥-41-& 3} vt} p-valuer} 0.250]3}
7} g W4T Hesx] chHEk logistic regression®:
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1. TAIHALR}S] 7|2ER| ThEIA

Z 1r3e] iR 7184 g PYEL vk
A &Y AR 5 mgmiolA] 18%, 10 mgmiolA] 135%, 20
ng/mio|A] 63%% VER) AAH o8 216%024%) LEAE
o] 7]3A] ZRIAe] = A o2 FANEICHTble 1).

Table 1. The results of methacholine challenge test

Results Methacholine Concent No(%)

Positive 5 mg/ml 2( 1.8)
10 mg/ml 15( 13.5)
20 mg/ml 7( 6.3)

Negative 87( 78.4)

Total 111(100.0)

()%
2. im0l S

3 <
A ARG 8439 Ade 2 1roix] Lukao) EX)S 1)
e vje]] oS, HedFE- 7]A] R el Ak
o] 3724774, 8739 o] 345+87HZ ¥

A ot frolslA] ko (p>005), A1 718 2Rl
A okl Aeto] 1627+ 1.1cm, 2921 Hwho] 1692+12cm
2 frofg 2Pt iAckp>005). FAHL 71| Ry
PR ol 57794, 57391 o] 50+604, ZHIIZR

oA FAFICHTable 2).

Table 2. General characteristics of study subjects
(Mean = SD)

Bronchial hyperresponsiveness

Positive Negative
(N=24) (N=g7y vale
Age(yrs) 372477 345+87 0117
Sex
Male 13(54.2)  63(724)  0.089
Female 11(45.8) 24(27.6)
Height(cn) - 1627+ 1.1 1692+ 1.2 0.107
Smoking
Smoker 11(47.8)  54(62.1) 0217
Nonsmoker 12(52.2) 33(37.9)
Employment period(yrs) 5.4+ 4.9 53+ 46 0927
():%
IR

A EE A873E 2H A3 7 AR o=
& Agolek= f2luzle] DI 814 =) 0.005ppm
& 293 ARIge ol ARPgeIRE 2 9 AR
MDIZ #F3he AldAL 7184 wlRlol AL A&
asich. 22l 27 9iXe A9 Mg 34 ANE
ABAAN 22AL olanlohilolEd] T E2 Fw
g 333 A3 34 % 0005 ppm 0|4 E2HE &
2} 25902 25%r). o] FAT E2 FrE 2

| 2 st 7194 el g 79 gl Tl A8 5

©8 27k 2R 48 vims B 4% R 2
7} S1%4tHp> 0.05)Table 3).

4. 57| B4 BFUAM, HoIs % 24 &
B2
(=T |

MEAE Folol 248 7H, 714, 53, 99, F
a7 557 299 548% 718 3
WA P Push 49 AeoE el ks
Hoke W, 7185 $3e A9 Fug P P
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Table 3. Bronchial hyperresponsiveness by the
exposure leve! of the subjects

Bronchial hyperresponsiveness

Concent 5
(ppm) Positive Negative X (p-value)
(N=24) (N=87)
> 0.005ppm  3(12.5)  22(25.2)  1.763(0.184)
< 0.005ppm  21(87.5)  65(74.7)
()%

oA FoJstA % (p<0.05), i, A9y, F7 ot
= 7182 A Q) JADolA A4 et v
Frol gk 25 HolA] eksk.

3F7) ool g 4F 2Al AHE Brooks *
(1982)7} AHE-3F 24 2] 9] A olol] RIEahe Alghg 32
o] & AR F-Ha BT u 718X AN &Y

ol oA 44.4%E L4
B34tHp <0.05)

TR AR A B F49E s B4
ok7e] aH=

9| 18.8%Rr}t o5t
e
Sl A7ISHAL A Y280

nRko] Aut o 4] tjH] =2 H &eFo] 80% Pt

AFS Bl Adelgtn g o 1A FHdol
ZollA 2 vt HIEE Beloy feldhA|
2ttH(Table 4).

TaAe] TA A V18R, A, G201 Y
do| RIxg rollx vt Az, 7|3 g5 H o] 7]
A #Age] e TollM FelshAl Ekekp<005)
(Table 5).
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Table 4. Distribution of the subjects by respiratory symptoms, chest x-ray finding and pulmonary funtion test

Bronchial hyperresponsiveness P
No
Positive Negative (p-value)
Respiatory symptom

Phlegm 110 1(45.8) 23(26.7) 3.202
(0.074)

Cough 109 8(34.8) 8( 9.3) 9.407
(0.002)

Breathlessness 109 7(30.4) 11(12.8) 4.098
(0.043)

Wheezing 109 7(30.4) 16(18.6) 1.525
0.217)

Chest tightness - 109 8(35.3) 18(20.0) 1.308
(0.253)

Asthma 109 10(44.4) 16(18.6) 4.520
(0.034)

Abnormal chest x-ray 107 3(13.0) 12(14.3) 0.023
(0.879)

Abnormal PFT 111 3(12.5) 5( 5.75) 1.283
(0.257)

():%

* Brooks(1982)7} o]t W4 (A A, 713, 7, &

%55 9 B A

g BRAA T Gl s 1
Zolq W wajo} ozt
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Table 5. Distribution of the subjects by past history
and bronchial hyperresponsiveness

Bronchial hyperresponsiveness re

Positive Negative  (p-value)

Bronchitis 8(33.3) 6(69)  11.928

(0.001)
Asthma 4(16.7) 1(12) 10529
(0.001)
Allergic rhinitis 1(4.17) 5(5.8) 0.092
(0.762)

()%

#H7)%s AAES 7184 IR0l e 23 gl
T dEAe] tig FEV, % x4 AgY BE
100%< do] 73 B9l &3t vlek2d 71344 &
T AEE A7) Aol AAE A7l AL Ang )
A Fug @4 e Y AUL vnde o

A ZZHFEV, )7 2 &(FEV/FVC)l] 7122 1A
o] & HeolA )5t Eohp <0.05)(Table 6).

Table 6. Pulmonary function test in subjects

(Mean+SD)
Bronchial hyperresponsiveness
p-value
Positive Negative
FVC (liter) 40+ 09 44+ 1.0 0.068

(% pred) 107.9 = 123 107.7 % 164 0.950
FEV, (liter) 3.7+ 0.8 001

(% pred) 105.3 + 14.0 110.1 + 17.0 0.202
FEV/FVC (%) 797+ 6.6 833+ 6.6 0.016

(% pred) 986+ 78 1014+ 79 0316

32+ 07

FVC : Forced vital capacity
FEV, : Forced expiratory volume in 1 second
% pred : Percent of predicted mean

6. 72X nialda} 2 U= 22l 24

7182 A3 B4 sle 8JES B4 AR

22g9 gho] HE45 7194 AN} AL 7
A Aoz Jelou fold A Holx) ggltt
(p<0.05)(Table 7).

Table 7. Logistic regression for the relationship of
pulmonary function parameters and
bronchial hyperresponsiveness

Parameter estimate  Standard error p-value

FEV, 0.238 0.499 0.634
FEV,/FVC -0.071 0.039 0.071

&

TDIE A%4o] 91 3 52 9407 04 ppme.
2 3 &Feho vfg 2 Z‘alO]D}(ZenZ 1994). uw}
e B 8%E olstlE WAE B & €I, HE
7} WSt A WA 94T & §] el
A7 5185 = )99 F2t ol 5 ook,

DI G Bele el el ol

ZAakdolgta LecH(Zenz, 1994). 7H2HE Aleholja] b
YeE e 2ol ke B, WY, 52 52
Jehle nasel #4072 aul 2w A
0.001 ppm ©|3lo M= F3-E vFERH, o]2igl 33
o] WA Hol 1 2RAE L& AYRe2 5%}
2 = QItH(Carroll 5, 1976). AGA oz T2y o
of the Qo] olshel A WEe 4-s%z VERY
th(Adams, 1975; Carroll 5, 1976).

1940t B 50}A 7]8A] FRlAdo] tiek HAP} =
Q8 olF o] AAke Lel2rld 5] Adel 4
A B7h} A7) o] g5o] skck. V) BA] Fude o
e AF Bl Z25x 22459 A et
o Zzo B WY FE Stk 5 AQ4 B4
ATF ot $UFIY + A1, FL Arlse) 2
AS 2AN7)= 9F _3_01?_,_1_ 2 cH(Hendrick %,
1985).

\&‘rlom
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TDIo| RIZHE 22xke 25 WEerzd f2Agd
u}-2-5}0 (Butcher 5, 1979), TDIo| A& Z 25| &=
¥ WERE Y| g wAdo] FUHeTh He %
2R AY g Tz AL F2dE A

%
29l Zdk
o} $ g
Ao] A7Itt o] S 386780 Lol Wy A}
A ZEAEC gk sdzte] A A AA, He}
ol Uit 71@Ae] wEgAe] fHEo] 2549 F
64 (25.2%)0 A ¥H2 2718 B tt(Jones &, 1992).

=R AMolaZld Hng ehta, M
) 20~300) HAXE V1St oAl /% F
ol wke} Zvlgich 2Ry J)A Ho1ee HgE §
e 99 Z7ll wet Z7+gch(Bernstein 5, 1993).
ol dAXE FAA A ZI=HARIGo] FrRIt}
€ R Tk dethe F 7HA 93] =gl
TH(Bernstein 5, 1993).

ZEA F37 N=ARE e BA NN e
do Z3E H| 5oy 71#A Hge vk A9
#} 7]13 o] A o] glk(Sparrow F, 1987)= AT B
e A F3o] dade] Urk(Enarson 5, 1987)
£ 21 5ol I

W 2

AARY 7B ARl AuAe veEd §
g AR A4lo] gl el=oly el e B

7 F1BA TR e A HAlol B Aol
o % =UH(Braman 5, 1987)1 591, olEd7} UE
Aol F FHEES BTh(Bemstein 5, 1993)1
3},

B 502 7194 HRgel ol AR A1 Fad
A& #7159 7)1AA]o|th(Welty &, 1984; Tager 5,
1986; Sparrow %, 1987; Rijcken %, 1988). 7134#] 3}
137 H715He] BAE AT AT =S BH
dzgko] zhhole]l ##HA(Cockeroft 5, 1977;
Ramsdell &, 1982; Malo &, 1983; O'Connor %,
1987), ¥ FEV,/FVC%32] H&A (Welty 5, 1984),
e Hulav)fgzke] #A4 (Laitinen, 1975), R
=84 57 FEate] B84 (Sparrow T, 1987)
o] rtx 3kt

B A =3g0] e AFRe] 21.6%2.8

2459l A7 WA Ee) MDIE Azshe A9
2 TP 2 e} TDIZ AZ, Eel 2w 2E, 7}
Fol Bk AlIgo] EgEo] AT AF 22
® ol Y3ue BRe gEAe] gl wzel ¢
2u} ol arlohE A7 2EAE 718 Hey
Fggoletn sl Tzt ok,

A7 AT S 7 =Ry 24 450 e}
2 ATjo) oo A, FAAe] WE 5o U

3 549 Aol glelh E2 B 2% Ajol2

e

]
T X

oo Mr B
_\>'
e
iih3
ik
fo
ol
n)
N
uc)
9
i)
rg
ox,
e
=
rir
=]
£
T2
e

olgiglt Ay}l e AL 22A /fHAH0Z o]rAlo}
JolEdl] i 225 SASHA Fatn A AlgE
B8l 22Ake £2 528 5] Wi 7 2=
Aol et 22 28 g 48 + iz, <
24 Jde] ol&Aoplo| B e A £ 4
B3 A 4= glolA] WEd =R X371 wiiol 2t
Aztect.

TEA 4T BA BXCAM e 7133 3] 7]
A Aol e ToAA FsHA EA g vt
#, A%, 7 F9EE 2bel7t ATt E AFeM e
Brooks(1982)7F 23t A9 71FES V&
& AXog ERale] BAg A 7|#x] Ao
JE Tl FelsHl ¥ A E 2ok 28y
Aol e T 7| BAE S FEske] BAsH] %3
o} oo} A9 duk A JdE dAdeR 3183
#33 eA)RAd S Aoz ol F Ao §H
& 2AK A7) sl (Woolcock 5, 1983),

S}

prk

& o

Q3

Kol W 54l e 22A ABES ew
AAe) 35k 719 WA AHE DA 48F
2A1E As ARAZY G 2ol Hal 20
Aee 29 92 4 glodld Adud aeht 2
AT 7184 B4l The WS Aol B4
a3 glol oz HAF WA ek Bz | A
A A7 Bag Rojek.

2 Aol 243 Lel 2714 vige] 1A B
Rl sl 2ol frojatAl Fobd 71Ee) A7
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Ux|shs ATE Bgoy} i da 471 Aol 34
Aol glom, olEv]e] tig AN AAEA %
o} Ao FHA) ek
2 gEldo] sl PoA Foh B 248 )
% Aole}. ol @ ATfe Hrl5o] 71TA FA
7} A Yths AL Aateitts & 4 9
%53 7184 Aignle) ARAe BN
ge digol y|8A I B gle
Mgl ot ofnle gl
Ak QoA FlEkx] B4 o) thE om] s
ey A A okch. vjekzdol) tigt e /1HA A8
e ZdA A2l walo] 208 g0z AZETG
(Chan-Yeung 5, 1987). H]5o|# 7|¥x] #4 & &
Fohe 2 AHE FAL FH D Qe AR Zohy
£ o) Azt 712 & A=) (Enarson &, 1987) H| &
o] 718 Huldo] Hale] EAolgtn ArtE &
#2714 vldeltt B4 Te 9 7|BAY =3 o)
A WA Ya, 2o Mot BEF #AQl 7
< ¥Eold 7|gA] Hldo| 1tehtA &S 4 Ut
a2 ojZe] AL MR AR R ks
7Wd3h 9] &) 717 HRlge) ok

-
L Qxym A28 7B

=
=

)

—

32

7t
gol gl A 71BN FNYL Bol AAE B
Hore AL AP W) 249 IS AT 3

2 Wl stz 275w Ytk

£ A7oIN AT e olzAlohlolE AF 22
AN 718, $% 59 587 349 A7) SFEV,,
FEV,%), 84, 7189 59 Addte] 71514
o] 9l ATolA olv] g7 BA Uskeh v o]l
22150] olanlohilelE 1 AAY Fgoleta Bl
g AT ol E 8AFE UehiE 2RAA
718 FRgo] e $8& E0hn & 5 g 3
olt}.

A2 22 Yol 7192 F049) 23 e o)A
o] AYPA H4AE FHsh=wl o4& /A7t ke
doll 2 £840] 31 Aolmz o v 5olF 7]
&2 Ao} HE Mddlet] o] 857 axe
o 22 A7t dag etk

=

ol zAlohllo|Ed) E2ET Yk 2RAEe AB

WERZY 718A FL HALE ABE ol 9
ol e 20E B Ade oS 2t

1 714l Hlg] 123F0] 20% Ao s e 7R
A HEiAo] gle Aoz ge o HA 224 F 2L
6%7} 71 Fgo] g Aoz Ueiyttt.

2. A%, 2FAZ, FAEL 7184 Aol e
=7 gl T Atoldl Fol @ 27t gt

3.7k, 713, 3, A%, 7ks Jed 5 oA vt
A 24 F 1A% 3L ahde et 18A &
E TR} JE oM fefstA w5

4. $ARY F 71BAGH AL 3hde W=}
#H040] gle TEG e TAAM FolstAl w3t

T AFE FolMe 2% dxgo) 7|1#

q14o]

Yepgor elnje gigict.

AeHoz ojaropolE HF ZzAEY e
ol olg FlEAEY AAbE 2eAEe) 587 3
2 7153 9% Bo] Yenz ol sAloplolE
a 2eael BB 287 24 AEA % 9]
AME 7102 ANEA olAdes AEe 2
2R dEFR 7184 $2 FALE Asehd 2]
4 24 2 718 557) Ade] 2] WD 5 222
A7 Belo) Ego] 1 Aol

off il ox M

&

Mo
o

e A2, Ade 5. 20 = G 2229 H
GF o Z1]. 32k 2] 8131 %] 1994;6(2):175-186

oM E, o9, ol7}&: =. TDIER EA7lt ZEAte)
5E715783 #7159 W) o] ljielst 1992
31(3):87-97
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