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Bronchial Hyperresponsiveness in Workers
Exposed to Diisocyanates

Kyoo Sang Kim, Byung Soon Chei, Jung Keun Choi,
Kyeong Sock Choi, Se Hui Lee, Young Hahn Moon

Industrial Health Research Institute,
Korea Industrial Safety Corporation,
34-6 Kusan-dong, Pupyong-Ku, Incheon 403-120, Korea

-~ Abstract -

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 gquestionnaire and performed spirometry on
111 workers occupationally exposed to isocyanates in various industries.

About 216% 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 FEVi% were closely related with bronchial
hyperresponsiveness.

Key Words :© isocyanates, TDI, methacholine challenge test, bronchial

hyperresponsiveness



L A&

oliAloldlo|EE ¥4 o] & 4 9AME TR e A8 A g4
3 vreAAAM Zd € 93 dxAd §W =24, JRH, 1F, d4F T
= Ast, o2 d AU4FEL ST A 2 I9E€A, AwA Al
24, 7, 75 T 28 AHE-EtHZenz, 1994). ol=Aloplo|Eg FHE=
TDI{toluene diisocyanate), MDI{diphenylmethane diisocyanate),
HDI(hexamethylene diphenyl diisocyanate), NDI(naphthalene diisocyanate),
IPDI(isophorone diisocyanate) 5°] 312w, ol FolA TDI7F 714 el AL
Hi 2 ggoz MDIFF %el AH-E™HRom, 1992). TDIE toluene diamine}
carbonyl chloride(phosgen)& ¥H&-AIAAM AzZH=dl 24-TDIs 26-TDIY 5
7HA ol 4dA7L 71F @l AHEE HALR o] F 7HA ol4Ale] £7 v E
of @z} 100% 24-TDI, 80% 24-TDI : 20% 26-TDI, 6% 24-TDI @ 35%
26-TDIe] o] 8" tHRom, 1992; Zenz, 1995).

o] fAlep[e| ES] H& ¥WHEAHE FUHo2ZE FHo2 AT, 3FH7
Al 2 982 4ot §3] TDIE £4tFe] FoE2R 37| T2 24
o] 5o ALFHoE FYUFLE LAH7] Wi AP F3E o T doging
3 42A UHRom, 1992). <2 7HA A Fsl T4 AYAH A4l 73
= E: 2 =g

A4 A4 e AAEFAd dat Aelrt glon, Oyt HEEAe)
A, FHEAE, HAETA, AR @2} Aozt 2lE = o, fvEteA
71 A7} € Isocyanates] Fteole =2=He 2229 o 5%-10%71 19
oliie]l H4E doFid: &3F9 ATt UKNT(Adams, 1975 Butcher F,
1977) St M E 1978 ZAGel &l A3 ST Yy H4 8



187} 2xd ol 203 A= A4 7lwA e RusAck(AAd, 1978
A A48, 1984 HET F 1984 $4d 5, 1985 F4d F, 1986 ©]v]
7 7, 1989 Hwed A, 1992). dev fjdetelM AYEE 22AE o
oz # AFE AFd EHIIxn, £F MDY HDI F TDI <]€]g
Diisocyanates] HFZE=x 240 289 235 3 E{F71F8 dislA
© SHFcEg 42A Jen(HAL F 191 AE F 1992 fLA F,
1993), 4] R EL 7R ma} oF 214%-13%(Park &, 19920 H7%9 F,
1994)& HQlohal ZAME AT

<guate A TDIE= 270 AldAlel A 22l3 MDIE 5719 Al 44
He, 1 g2 F/RES AMEA gt AP U H(1995)e] FAFE 3
ogtd fEutateA oliAlohle|EE AzFAY HFEHe Al T
=22kl £ 505714 HAel oF 7497 eln, AHAT EAIT 2
Z2AE o =E A8=AL @ AFd g E <F 18%2] Z2AE<] e JIE
2l 0005 ppme 2= FAUFM dde FAoez YelgdHelAE F,
1992).

oliAlole]EE A= H AMEIHT v HA ZEAEY A4 A4L
dd-stz] g A71EQ #Hrs FAE AN H2F FAE 274 @3
£ #Zo] Ego] BH{Zenz, 19943 3l S vtel e TDI EFAZAGAA
H7% HA7F @] 1A & d4Feth

H Eo]3 7]#RA] FEAEE HAG4AHe A ol&d gtou HA o
H d7oMe 2 #fE4L =& FoltHBemstein 7, 1993). 2y M9 F
A3 v el 7l#dA FEAEES ZEAM AHgstd d8hE ATeM FLax
g Folded 4% Wiclzglhs d7= 3 (Malos} Cartier, 1988), £ 7]%
delyg 2717 2L AAE deAe H$Fe ZrEe F4E g



(Cockcroft, 1983). ol ol &Alohflo|Ed] <@ H4le] ojA WEa|F g
A Fuge] 9 AFHn AT 2 BAE FHEA @k 24 TDIA =
28 ¥ #u4ge] 7lete e A THLam 5, 1979 Sheppard, 1989).

olel B A7E Ul olaAohio|EE ARAAY ALLsE A=Y
As 2248 oz 2 J18A 42 A¥L AP 7 Fu4 3
£8 goln, o] 7 HuA BAJE AAE BHE 2ud g



L B3 =3

L o4

AZd] e cleAloMlolE Alx D AL ARIF T AL, A, B5, xa
T4, Fidel e Ve SRAFARY, 49 JEFgdAZAE =g, 370
o] SAF A=xS], 419 T AZY TN e 94 =22 14E 34
<27 T7EE Ao Pt o4 AA $ TDIS AFste 447 1%,
MDIZ Fashe dA7k 1, TDIS MDI § o Fste 94071 123

ZAPZ]TEE 1994 THlA 9€7HR o 19959 59elA 10€7HA g

2. 9y

1) Zed =4

el 87184, AYTA, 2229 F{d9A 5 nHM A e=
FAste] vl NIOSH(1977)9] ol et £4 8¢ chNIOSH, 1977).

2) olaha Ak, £, 48X 24

didzEelA oAt elerd  HAlE  dAEgn, FEE  2AAD)
BMRC(British Medical Research Council, 1960,1969)8} IUAT(International
Union Against Tuberculosis)®] 4A&(Bumey %, 1987)2 ulgoz ZA§d 3
F71A e B dEAE AMdle 47 diAAES 47 ddeie] AL



e, 2AF $E£ 7H, 713, E§2¢, A9, FEchugdd #% 2 a7
dEAEs 1 71589 A AWE, Y, F98 Fol 2 Aol XEH
ok A FyEe AF djAAEA oliAchdlc|Ed HEE7] oldd g
4 718A4, A4, ddzr4 ddd disl A9 dsie A gRE AEEA
ZArt ot

3) #H7l% A4

adAE A #A7s HAabe AR J3 TEd Assd ol A
A17120 Flow-screen®(5¢, JaegerAH& Abg-3lel elAh3w)7t HH Adsigth
H71s HAE HAAE7] Aol calibration® StE, HAF diAdAelA 2835 4
= A7 718 A 28 WA 38 AE AN 5FE @ & Hd@ FF
HA 2 7] 3l 62 ol AKHEE Yt FA e ST} 5%l
Atel7t e AAlEe] 33 ol HES A F FL 97 AS5S F
. ol8§ #Hr]s A+EL BTPS(body temperature and pressure,
saturated with water)2 B3 8 x4 538 (forced vital capacity, FVC), ¥
Z%¥(forced expiratory volume in one second, FEVy)e]s] d&x= 34 223}
9 A3 = F(1994)9 £ vt d35 34 2238 «d3E2a AUy
5, 1994)2, o4 2279 A vl 224 ddes FH o S40] g
222 ECCS2 F4(Quanjer, 1983)& 9183t

4) HEEd 7184 2" 34

371F HASE A#e E Dosimeter, Devilbiss 646 Nebulizer{Devilbiss S



and M instrument company)& 20 psi &< 06 /13 FUHA 259 718
A fd AEE A48 424945, 5mgml methacholine 53, 10 mg/ml
53, 20 mg/ml 58 & SHMUE FS1A F, 12F S5E oldd #HFE 33
sttt mlerEdE 4 "Coldtell A WFERE S Alesiga, AdddEs-E g
Male ZiZte] FxE wEo] FUAFE dviEEd F9 Fd ARE 1230
A drE stz 3 Hd A Ao 71AA ¢} vwdA 209%0]4
22 dE 784 A9y F49 A2 gy A4 FeoldE 92
Zo] 20%°1d FAUE de AALE FASEG.

5) §3uAA Ak

A S2AEANA FRFAE 9L dte] ALY AR @5
Aol S Y 270 FEHUL G F olde] Adn wEs

6) Ay &4

dd 2249 teEd 7184 fd AE A 4 FYUdAdE F4Ase
E% §@ate #Auie] gl Fed gt 9oz YoM T F Alolg 2§
71 4, FAEY, FR9AE FAL J7153A ol Aelrl e A B489
o B¢ o] §iSE F 718X fuys gl e 898 7] 5 A
univariate logistic regression®4-2 & & p-value?} 0250|3171 =+ gt
MAd#A 8 logistic regression® A2 A&



m. 23

1. 71§ #9lAo] A= diAFALe] &

2 11199 digatse] 718 04 A& vegZd F3 SAE= 5
mg/miel A 1.8%, 10 mg/miolA 135%, 20 mg/mldlA 63%= el AX e
2 216%(247%) 2= 24E] 7184 Mo e Hez ZAEUHTable 1).

Table 1. No. of positve hyperresponsive subjects by methacholine inhalation
levels

Concent Bronchial hyperrespomsiveness
5 mg/ml 2(1.8)
10mg/ml 15(13.5)
20mg/ml 7(6.3)
No response 87(78.4)
( ):%
2 dvtEgl 84

A A S2AES 7184 F94 F49 JDF 718A J94 S49



Aoz UirelA dvtEe 5L vug uld oj3H, Hadde sgA 3
A4 A4 Aol 372774, 2490 JAdo] 3M5E8TAR F4A F2elAM
o Fo3A 4hen(p>005), VA& Z|8A FH9yg F4Y FHAde] 162.7
+1lem, £4¢1 FAwe] 1602£12cme 2 {2 27} YAFp>0.05). Fdde
71EA Ha4gd FAY Fol 57799, 49 el 5.0+6.0d, 2F7IHL 7]
BA A4 FA4Q FoAM 54499, 49 FelA 53t46dHe = e F

A8y =773t 5% dFdA FAItH Table 2).

Table 2. General characteristics of study subjects

(Mean=SD)
Bronchial hyperresponsiveness
Positive Negative Bl
(N = 24) (N = 87)
Agelyrs) 372 = 77 345 = 87 0.117
Sex
Male 13(54.2) 63(72.4)
0.029
Female 11(45.8) 24(27.6)
Height{em) 1627 = 11 1692 = 12 0.107
Smoking
Smoker 11(47.8) 54(62.1) o
Nonsmoker 12(52.2) 33(37.9) '
Employment period(yrs) 54 = 49 53 *+ 45 0.927

():%
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3 FHAE7H

AQAANRE APEAE AT 28 Z AR P o= F Agelzt: ¢
uvzte] TDIS &€ ¥%¢ 0005ppme 2343 ARIFe 87 ARl o
9 Ad#AE MDIZ FHFde AdZ e 7183 sgelAY Ha=HA gt
=248 27 fzg A9 Age 4 AAE AFANAM ZEAY o]iAo}
dlelEd] dig F2 FEE +3F dd sE FE 0005 ppmelide E2He
27} BEe R 225% HGoh ©] FAF F2 F=F AR i 7|8A F
WAe]l e 23 gl TAM HE TES s 2EAY & vz B
A3 {2 % A7t A2 Hp>0.05)(Table 3).

Table 3. Distribution of the subjects by concentration of isocyanates and

bronchial responsiveness

Bronchial hyperresponsiveness

2
C?ncel;t Positive Negative L (p-value)
o (N = 24) (N = 87)
>0.005 ppm 3(12.5) 22(25.2)
1.763(0.184)
<0.005 ppm 21(875) Ba(74.7)

{):9%
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4 TF7] 4, #5904, drlE, A 2EF

AEAE Fate =AM 7H, 713 €3 39, 99y 57hA 287
F49 T4E€ 718A 304 F49 FSTG S48 AL el v
Egke o, 733 £ 718X 94 FA49 FDAAN #AsA =gn
(p<0.05), 7+, A9, 5 derztx 7laA A4 %449 FdedA =A e
SA R f2 AS BolA] @Skt

TF7] 4l dg AFE =A A9E "Brooks(1982)7} AHE§ H4e] e
o TEFE AMEE H4e] e FHoeE EHH HgE u A FuA F4
ol FellA 444%= 49 F9 188% Bk fejaal Bthp<0.09).

F5 b AL 85 F9E AT BAEE o oFe] As glsia #H7)
FAA A3 128&0] 70% vigke]l ALt HFA| iy =5 g gFe] 802% vkl
AFEE v Aol #E o 7|HA FHPHe] = FelM E& HHAAAY W
E=E ngo} 3= 2HTable 4).

* Brooks(1982)7t M el@ H: wAHY AR, 714, 7Hd, #3, F4 UF F o6 d5ee
o 714 ALY 4% 283 ¥4 F3E9E30 w344 w6E 2ol €3 49 28 &=
o =4

— 2 —



Table 4. Distribution of the subjects by respiratory symptoms, chest x-ray
finding and pulmonary function test

Bronchial hyperresponsiveness 12
No .
Positive Negative (p-value)
Respiratory symptom
3.202
Phlegm 110 11(45.8) 23(26.7) (0.074)
9.407
Cough 109 B(34.8) 2(9.3) (0.002)
4,008
Breathlessness 109 7(30.4) 11(12.8) (0.043)
. 1.525
Wheezing 109 7(30.4) 16(18.6) 0217)
. 1.308
Chest tightness 109 8(35.3) 18(20.00 (0.253)
4520
Asthma 109 10(44.4) 16(18.6) (0.034)
Ab | Chest X-Ra 107 3(13.00 12(14.3) i
norma 5 ¥ X B (0.879)
1.283
Abnormal PFT 111 3(12.5) 5(5.75) (0.257)
)%

- 13 =



==22e] #A FYWHG Z18AYE, A4, dH=27] vge] HNEE oA
Hw§ 23, 7|@AF #A4o] 7]FA HARlAe] gle FaA #sA =ud
{(p<0.06)(Table 5.

Table 5. Distribution of the subjects by past history and bronchial
hyperresponsiveness

Bronchial hyperresponsiveness xE

Positive Negative (p-value)
Bronchitis 8(33.3) 6(6.9) tl‘; jjzf’
Asthma 4(16.7) 1(1.2) (l{? Dﬁ
Allergic rhinitis 1(4.17) 5(5.8) .:E%}.

( ):2%

5. #HZ7lF FAA

H7ls AAE3 71#A FGRlge] e 23 gle T 3R g 1=
F3 =84 A8F 25 100%S gl A W £9d degEd 184 #
W AE-E E7] Ael AAE #M7lF FA 23E Z1ERA U4 4 Jes
249 Aes vmgs o 12F5 1280 Z|RA Fuge] Ude AdelM &
2]5lA 2skoH(p<0.05)(Table 6).



Table 6. Pulmonary function test in subjects

(Mean=SD)
Bronchial hyperresponsiveness
p-value
Positive Negative
FVC (liter) 40 = 09 44 = 10 0.068
(% pred) 1079 £ 123 107.7 = 164 0.930
FEV, (liter) 32 £ 07 37 £ 08 0.01
(% pred) 1053 £ 140 1101 = 17.0 0.202
FEV/FVC (%) 79.7 £ 66 83.3 £ 66 0.016
(%6 pred) 986 = 78 1014 = 79 0.316

FVC : Forced vital capacity

FEV: @ Forced expiratory volume in 1 second
% pred . Percent of predicted mean

6. 7184 AN #A A 8 £y

Zl#A B4 #A gl 8dES A 29 1289 o] FHE48 7
o=

A Ay AgdE 7l e A
CHp>0.05)(Table 7).

S

Yehgou feolg AsE Molx ek



.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: 2% -0.071 0.039 0.071

— 5 =



Iv. 3

TDI= fd4de] i =3 F2F 447 04 ppml 2 FHEFEHG ofjf =
2 Edo|tH(Zenz, 1994). w2t HEFX olddMe WS 2 + 81, &
7t v dx A2 A" = 7] diEd 44 HEwx oldd
F271 dojgd + 5o

TDIs i3 Fareld dif-Ee] AlEEC] clEse FE oldtelA TDI o
§ TEF7] G%e Uz Ae Aot T THZenz, 1994). TEE A
A s 42 e, vl BEE 3%, 3% 5 vUshdis A
4z 2o, § ZEE AFE2 0001 ppmel sl E F4E JERn, o3
Aol d4E FHd o 22X 2L AFeE HEor T 4 fiHCarroll
E 1976). YAz ZT2E FAdd dig d7d &E I vEL 4-5%=2
el o Adams, 1975 Carroll &, 1976), :

1940} vl Heold rl@A] e digh HATE =08 oF o] HAE ¢
dz74 2&7] d89 448 kg 474 olE=Ho g 718 Fyge
gdg A 84 FEH = S2AFY A 3EEAe] Z2d diFd v
T= . F YA A4e] AFFHIY NS 4 F %, 2 ¥ 5
TEE 23 AEa9Y £ 3lcHHendrick &, 1983).

TDId| U{Fd Sc=2A= 25 deggd FE2AI8d 539 (Butcher 7,
1979), TDIel A< FE= <= Z5 vieSdd dis vi-gAde] Srh§ic. Mg
Agdo] ZoAAY AG Fe= AL F2g F AN A7 2Fe
735 3869 EEtde ME ARG S2AS4] diF 59 39 A7
A, vle}Z2de] digh Z1gA e y3Ae] fFHEo] 2549 F 647F(25.2%)0014
4 71 E%%(Jones &, 1992).

e IF -



=gyl e HAaelalzle] Hu=z veltm, HH FasA 20-30d HASH
£ 7Issid7t oA 4% F7h g2t St g 71A Hqrles EAE
Fole 98 Z7}d w2} F71¥HBernstein F, 1993). F9d sleid= F4
Al A Zl=FRige] Fvtgvhs A3t F7EA gede F 7HA g3e] =@
Zo|tHBemstein 5, 1993).

EEF71IA 243 FI=dudaes] @AM vegSdes S ¥ 53 7
A #Ag14gel F7h= B 713e]l Aol UK Sparrow F, 1987 |
HEusl A9 &3] d@A4de] thEnarson F, 1987)= E1 Fo| UM

A 7184 A4 4842 veSdE /9 A HYel gl ¢
2714 dige] e 271 7184 JARld 49 He Aol HAE f¥el
oj¢- ECHBraman 5, 1987)3 393, lEH7} sl AldedA 2 FHES
B9 tHBemstein 5, 1993)3 F}, :

H| So]d 7]#A A9 dF AR 71 43 AL HrsY 714X 9]
tHWelty 5, 1984; Tager 5, 1986; Sparrow 5, 1987; Rijcken ¥, 1988). 7]%
A BR43 HrlEe FAE 47F 252 =855 EW d2Fe T
P84 (Cockeroft &, 1977: Ramsdell ¥, 1982 Malo ¥, 1983 O'Connor ¥,
1987), ¥& dx &7 FAH(Welty 5, 1984), ¥& Jdz7#Fe 234
‘(Laitinen, 1975), ¥ =84 7] /%33 #¥84(Sparow F, 1987)9]
b1 L=l 5 =

B agdA slEgugel sl Alge] 216%02 EMFI A7 daz
Eo| MDIE A3 AMIAE EHT & ope} TDIE A=, Eg¢ade 2
E, 7lel =33te Al o] AT AF FFE B ohvs dFH
2 B2 dEye] §17] dEo] et oliAlCME FHF S2AEY 78
Z #Ag ek Folatn #7)de Tt ok



AT WAAEE 7|EFHNY EA F7d ot 24§ 23] 2std Haa
o, Hd22 Nx Fo 4yl 549 Aole g B2 Tk AT A9
g A 238 7|@A Hrige] gle FddM HE Fx 2= T
Jd FZEHe <=2A7 gt ol#E g AAst U AL Z2A EEHLE o
LAlepdlo]Ed Qi F2E A Z3la AY ARE 53 22AY =
FEE FHF7] dEd & 22AC g F2E TS A FEE 7 ®
g, 222 FAde oliAohdlolEq g A Z2E FEIA =AM
gl Wi EzA 247 d&elztn AzEd

TEA S48 g4 EddMe 713 w30] 71#€A Ayl e P
A FsA =A vk vh, A%, ks 99 Aelrh it E |74
A= Brooks(1982)7} 42§ 49 7IEEs UFde A€ HHL2E £73H
45 Ax 7|gA g94e] e A FHEA =& £AE B a8
U E dFedMes v Z18AYE9E sl BAEA REG. d=9 He 4
gk A7 AeS ddez TEAH #33 7= 4S ANz el F A
2] FHEE =AY 4771 AsiEdl(Woolcock 5, 1983), M 4e] BAE 715
Aol sle 224 JASES R 342 43 718 AUdE FFEFF A
Ao FHE 2AE A¥sE 4EAE0 9% Al vE 20 A AF(S
4dE + ezt AZdd, a2y B d7e Z|8A fuyd 48 dsEe
ApolghE EA3AL 3lo] o= AEE H42 JAdE EdE o AAHFE ATt
Hag Aol

2 d7dAe d4a gzl vide] 718 fnige] e FeA #9
A =obA 7129 475t dX e AFs BPoy gzt #7F o FHd
Aol lan, olEdd g A= JAISA ol Ao XA sl
d2Fn d2 &L 718A B4l dE FdM FSA FA EHE A%

M
r-||:



Asolth. ol ATE H7Iwol 71BA N BA Aks A AR
gn @ 4 At 2y HrsE J1eA Sugse dRHe BN 3T
2E ge Yzgol 714 FRAT B e Ao FAso vt ¢
it

A AFAM 718A FNA B e $AS A YA G wE
g0 Ug B 184 FR4e A4 B4 WA Fag 8o 427
HTHChan-Yeung 5, 1987). WS04 7|8x Hu4e Sz 1 HAE A
42 Az UE AR Zohhe © APY 7HANE AUEd(Enarson 5,
1987) M| Bold slgA sHelge] A Exolzdn ¥ AaAx Y214 Hg
o} FA4 Fe vy Z1BAY B oA B A, T Aol HE
g A4 A WEF J¥A FuAol Yetx &€ & Utk Y ol
ol AL WANAANABO T Hrhe /ML W49 2ol ABA FUAl
dolvthe 7hdel Qe 2T 1A AVAHL Mok APE FHAE AL
499 87 249 d%e A7 AT PHe 2 e g,

E AT A7 gal olaAchioE AF 22AA 713, &3 59
5&7] 243 #97)15(FEV, FEV.%), 34, 71829 S sd@e] 7lgxag
Hol 3l AedA 9v] A BA U WS ol8E aglEe] olaAoh)
o= 1 A9 Ggolatn Bl ¥ £t AU odF 2ASE UshjE
2AA 78R Fu4e] Yehe FEL 9T T 4 YL Rolg. 2R 2=
A AeelA 71BA FAAY ZRL oA A HAL FREE=Y o8
427 Utke Hol 2 Fa4ol U AolmE o= wEola 7¥A FHuy
ol Aalg d¥sted o457 JAME © BE 977 Waw Au.



V. 4&

oldAlold|o|Ed] FRET gt ZRASS /@A HuiAe] Axsel ofe
- GEE v 89S PotR7] HE AF 1379 AP 2=A 1119 o
3 derZd ZlaA fE FAAE ALFE F oold g mAE 490E B4
A= o33 &

L 71724 "8l 12Fe] 20% F2PT dF 7184 FuYo] e A=
& u JAA 223 F 216%71 7I= HRl4e] e A= deEyd.

2. 9%, 2F71%, F982 718A A94e] e 23 g F Abeldl #
g% A7t g

3. 7Hl, 713, 3, A%, 7te 99¥ §9 oA 7k 8 F 139 &%
T Eade iEr 718A A94e] e FEG de TAdA fEA =%
.

4 3AEH F ZlaAGt FAE TasE dEs Ju4] gl FRY
SlE TellA frelatAl =gt

5. #7l5 AFE FAME d2F7 d2d§o] 7184 A9y FYA FeAA
frefstAl Rk, Z19A et #57)F Asde] 4RSS BAE Aol
E Re dixdo] 718A Fu4ds 4ol e Aoz dEgoy due U
o}

AEHO R oliAletHo|E HF Z2AEe vegFdd 9 Z=auy 3

AHe 22AEY 2F7] 34 2 #H715d 9% #¥c] flen2 o iAoyl
E #3 2229 17 #elAN 287 34 484D U % HAE 3o

i 1 [



AAlEA olZH oz MEE Z2AA deEd 718A 8 AE AFEE
A A4 9 el 257 AP 27 AG F 2249 d7Ed =g
g FAolq.
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