SIRARIEBI5|X|, RI31H RI3E(2021) ISSN 2384-132X(Print) ISSN 2289-0564(Online) Review Article
Journal of Korean Society of Occupational and Environmental Hygiene, 2021: 31(3): 213-225
https://doi.org/10.15269/JKSOEH.2021.31.3.213

3E XY QAZKI QBAUK £0| Y HF 22| YBAN LELE D

o

i

Review of the Literature on Level of Biological Exposure and Trends in Possible and
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ABSTRACT

Objectives: This study identifies the trends in possible and probable occupational disease among chromium
workers and reviews the literature on domestic and foreign chromium workers to review the industries,
biological exposure levels, and major results.

Methods: The results of the Ministry of Employment and Labor's special health-screening program for hazard
agents among workers from 2009 to 2019 were used. Also, the industries, biological exposure levels, and
major results on chromium workers were reviewed using PubMed and RISS.

Results: The average annual proportion of both possible and probable occupational disease for chromium
workers has recently increased. The average annual proportion of possible and probable occupational disease
that can occur was high for both men and women in their 60s or older by age and 10 to 14 years by work
duration. By industry, possible occupational disease showed high in manufacturing. In the literature review,
many electroplating-related chromium-workers reported high levels of exposure to blood and urine chromium,
as did dental technicians; tannery, tile factory or glass mill workers; cement workers; and sodium bichromate
workers. Furthermore, a number of main findings in recent studies have reported that chromium exposure is
related to genetic toxicity among workers.

Conclusions: In this study, the average annual rate of both possible and probable occupational disease in
domestic chromium workers is increasing, and a body of literature shows that chromium exposure is related to
genetic toxicity and associated indicators among workers, which requires more systematic study.

Key words: Chromium, worker, occupational disease, exposure level
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- Keyword
‘chromium worker” and ‘exposure level

\4

- Result
101 full-text articles found in PubMed
(No studies found in RISS)

\ 4

60 articles excluded for the following reasons:
1) Non-occupational study
2) No Cr blood and urine outcome
3) Duplicated publication
4) Review study, etc.

A\ 4

- 41 articles that fit all criteria in PubMed

Figure 1. Flow chart of the summary of the study selection
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Table 1. Average number of workers per year of special health—screening program by hazard agents over the last 11 years

Classification variables " Al *Metal Cklromium
Worker (%) Worker (%) Worker (%)
Total 3361002 100.0 656260 100.0 131900 100.0
Gender Men 2890510 860 598427 912 125693 95.3
Women 470492 14.0 57833 8.8 6207 4.7
<30 620942 18.5 111198 16.9 17893 13.6
30-39 1032257 30.7 213087 32.5 40375 30.6
(Aygeir) 40-49 889420 265 180397 275 39618 30.0
50-59 662367 19.7 127900 19.5 290438 220
60< 155934 46 23678 3.6 5066 3.8
<1 782195 23.3 142572 21.7 29882 22.7
1-4 1126679 33.5 222324 33.9 41989 31.8
\(’y\’ggf) duration 5_g 552740 164 109333 167 20382 155
10-14 296963 8.8 58962 9.0 11485 8.7
16< 602426 17.9 123069 18.8 28163 214
5 147413 44 26632 4.1 5104 3.9
Workplace 5-49 785782 234 156461 23.8 29657 225
(S,fli'riber of 50-299 1256508 374 244175 372 52075 395
workers) 300-999 406166 12.1 65887 10.0 11531 8.7
1000< 765133 22.8 163105 249 33632 254
Manufacturing 2491441 74.1 542343 82.6 111097 84.2
Construction 238576 7.1 31924 4.9 7398 5.6
Transportation 101459 3.0 16414 2.5 4519 34
fggﬁensoslg‘ya | science, 61524 18 12664 1.9 1884 14
ndusty racillty management, SUPPOTt 108454 32 10652 1.6 1552 1.2
Health, social welfare service 142404 4.2 4105 0.6 560 0.4
Association organization_repair 66718 20 20425 31 2208 17
and other personal services
Etc. 150425 4.5 17734 2.7 2682 2.0

" Number of annual workers: Aggregated based on resident registration number, date of initial health-screening, and
hazard agents

ag0] e AYH wd Bt gtk B¢ 83 9 HU(Table 3, 8% IBL ATt R AL
2% 28 B faduc 2AEe] ¥ HUSor, YA, AME A%, FATAIERS =59 A%

g5 2572 A VIRt A AGAIA w4 v oM g EaEITable 4).
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Table 2. One-year average proportion (%) of possible occupational disease and probable occupational disease by hazard agent

Possible occupational disease

Probable occupational disease

Classification variables All Metal Chromium All Metal Chromium
MeanzSD, % MeantSD, % MeantSD, % MeantSD, % MeantSD, % MeanzSD, %
Total 0.278:0.011  0.020£0.005 0.011+0.002 4.51141.324 0.651+0.076 0.623+0.108
Men 0.308t0.009 0.021#0.005 0.012+0.003 4.903%1.334 0.654:0.070 0.628+0.109
Gender  Women 0.079:0.010  0.002+0.002 - 1.88740.807 0.628:0.178 0.516£0.133
p-value’ {0.001 (0.001 - (0.001 0.659 0.044
(30 0.007+0.004°  0.008+0.006° - 0.778t0.330° 0.613#0.133° 0.5700.189°
30-39 0.021+0.007° 0.006£0.004° 0.001+0.001° 1.998+0.972°° 0.495+0.066° 0.462+0.100°
Age 40-49 0.134+0.038° 0.015£0.010°° 0.011+0.008" 5.399+2.117° 0.567+0.045° 0.547+0.079°
(year) 50-59 0.783+0.182° 0.039+0.013° 0.021+0.006° 9.830+2.917° 0.915:0.124° 0.876+0.164
60< 2.568+0.722° 0.1530.052° 0.091+0.056° 13.14745.10° 1.688+0.241° 1.574%0.456°
p-value® {0.001 (0.001 {0.001 (0.001 {0.001 (0.001
¢ 0.243+0.023%¢ 0.023t0.009* 0.010+0.007° 3.812+0.801° 0.547+0.111° 0.470+0.139°
1-4 0.216+0.020° 0.019+0.006*° 0.010+0.004° 3.654+1.109° 0.713+0.113° 0.679+0.186°
\é\tfﬁgl;on 5-9 0.235+0.010°° 0.022+0.006* 0.016+0.009*" 4.073+1.443° 0.615:0.112*° 0.591+0.117%°
(year) ~ 10-14 0.268£0.050° 0.024+0.005" 0.019+0.009" 4.948+1.909° 0.671#0.126*° 0.703+0.197°
15< 0.481+0.065° 0.0120.004° 0.008+0.006° 7.201#2.007* 0.671+0.146*° 0.693+0.163°
p-value® {0.001 (0.001 0.003 {0.001 0.027 0.007
5 0.4010.034° 0.041#0.027° 0.030+0.040° 5.594+1.661*° 0.785+0.285° (0.848+0.437%°
Workplace 5~49 0.489+0.058° 0.048:0.010° 0.028t0.009° 6.509+1.668° 1.116+0.248° 1.161£0.425°
scale 50~299 0.197+0.025° 0.015£0.005° 0.009+0.003*° 4.215+1.108°¢ 0.536+0.120° 0.417£0.120°
scg:ESg of 300~999 0.162+0.033° 0.0050.003° 0.003+0.005° 3.831+1.508° 0.438+0.095° 0.465+0.147°
1000< 0.230+0.101° 0.0020.003° 0.001+0.002°  3.148+1.249° 0.465:0.171° 0.515+0.186"°
p-value® <0.001 £0.001 <0.001 £0.001 <0.001 €0.001
Manufacturing 0.290+0.009° 0.020£0.005*° 0.012+0.003° 4.709+1.183*° 0.673+0.087° 0.615+0.128°
Construction 0.425+0.060° 0.011£0.015*° 0.003+0.008° 6.407+0.963° 0.457+0.143°¢ 0.349+0.178°
Transportation 0.126+0.045°¢ 0.004+0.008° 0.003+0.011* 3.728+2.102°¢ 1.113£0.652° 1.499+0.714°
fg{fﬁf\%ﬁé‘;@a'szg‘fc”ece’ 0.073£0.025% 0.019+0.051°° 0.005:0.011° 2.018£0.881°¢ 0.416+0.288°° 0.53140.376"
Feciity management, 15840 076°  0.01940.035°° 0.004+0.014° 3.243+2.229°° 0.618+0.276" 0.505+0.351°
Industry support service
feelth, social 0.01540.013° - - 0.486:0.387° 0.2140.125° 0.237+0.349°
Association organization
repair and other personal 0.1710.047°  0.004+0.006° ~ 3.311+1.328%¢ 0.484+0.229°° 0.726+0.295
services
Etc. 0.384#0.071%  0.045+0.053* 0.011£0.021° 4.429+2.284°° 0.434+0.111°° 0.459+0.271°
p-value® {0.001 0.016 0.064 {0.001 {0.001 {0.001

" T-test, T : One-way ANOVA [Proc—hoc test; Tukey's studentized range test (Show results: Displays the same character when
the means of two populations are the same and different characteristics when the means of two populations are different)]
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Table 3. A review of studies on the exposure status to blood chromium
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Blood exposure levels

Reference Study subjects Statistic, unit
Exposed Control
Hu et al. . 6.42 1.29 o
2021 China, 455 workers and 545 control (6.08-6.79) (1.22°1.36) GM (95% CI), ug/L
Jia et al. China, 66 electroplating workers and 7.81 2.54 Median
2020 66 control (4.69-16.66)" (0.40-4.95)" (Q1-Q3), ppb
Berniyanti et al.  Indonesia, 40 dental technicians and 346.36 0.06 o
2020 30 control (30378-388.94)  (0.03-0.0g) Mean (95%CD. w/L
Bai et al. China, 171 exposure group and 120 Female:5.75(2.06) Female:4.50(-)
2019 control Male:5.65(2.86)  Male:d.76(1.90) Mean (€D /L
Xia et al. China, 162 electroplating workers and 6.37 3.25 Median (range),
2019 84 control (0.04-58.92)* (0.04-25.94)* ug/L
Hu et al. China, chromate production plant, 25 4.837 1.160 Median (range),
2017 workers and 16 control (0.682-16.414)" (0.300-2.392)" ug/L
%qu et al. Pakistan, worker and control 16.30 5.48 Mean, ug/L
Yang et al. g:’!g?éricszrs m2€9 Fc)al?;i’:rso;)Tatﬁ\éng) exposed 14.015 4.552 median(range)
2016 cases and 29 control (2.080-41.970) (0.240-27.980) ug/L
Li et al. China, chromium-producing (2006, 2008, 2011): (20086, 2008, Median, ug/L
2016 factories, 262 workers and 115 control 156, 7.2, 6.6 2011): 3.3, 1.8, 34 » H
Li et al. China, chromate production plant, 87 . *
2014 workers and 30 control 14.5 (33) 4.4 (1.9) Mean (SD). ug/L
Wang et al. China, 115 chromate production § 5
2014 workers and 60 control 12.45 (20.23) 2.81 (0.48) Mean(SD). uo/L
Ambreen et al. India, 100 tannery workers and 100
2014 control 167.58 (23.44) 22.09 (3.78) Mean(SD), ug/L
Khan et al. Pakistan, 120 tannery workers and 120 569 318 (inter L,Yla?tdillgnran o)
2013 control (377-726) (245-397) e . ge,
Halasova et al. 73 welders exposed to chromium and
2012 71 control 0.07 (0.04) 0.03 (0.007)  Mean (SD), umol/L
Zhang et al. China, 20 electroplating factories, 157 4.41 1.54 Mean (range), ug/L
2011 electroplating workers and 93 control (0.93-14.98)% (0.14-4.58)% 9e). ug
Wang et al. Chronic occupational exposure worker
2011 and control 2349 3.32 Mean, ug/L
India, tannery industries DE subjects:

Balachandar et al. 72 exposed subjects [36 directly exposed 4.21 (3.21-10.98) 3.01 Mean (range), ua/L
2010 (DE) subjects and 36 indirectly exposed IE subjects: (2.68-9.40)* 9e/). Hg

(IE) subjects] and 36 control

3.98 (2.98-11.27N)°

Goldoni et al.
2010

Chrome-plating plant, 14 male workers

-the end of the Tuesday working shift
(EST)

—-the beginning of the Monday working
shift (at least 36 h after the last Cr(vi)
exposure (BS)

ES1: 3.4 (1.2-5.8)°
BS: 1.5 (0.1-5.1)¢

Median (range),
ug/L

“Cr(vh), T (), T peripheral blood Cr, § @ RBC-Cr

Journal of Korean Society of Occupational and Environmental Hygiene, 2021: 31(3): 213-225

www.kiha.kr



220 ey -2

LF.

Qtor

4 H2Y - 75k - 0184 - L8

Table 4. A review of studies on the exposure status of urinary chromium

Urinary exposure levels

Reference Study subjects Statistic, unit
Exposed Control
Jia et al. China, electroplating workers, 66 6.87 0.36 Median
2020 exposure group and 66 control (2.33-14.47)" (0.21-0.47)" (Q1-Q3), ppb
Tsuchiyama et al. Bangladesh, 100 male tannery + _ Mean (SD), ug/g
2.89 (4.2) e
2020 workers creatinine
Su et al. Taiwan, shipyard, 121 welders and 53 GM (GSD), ug/g
2019 office workers 2.06(1.64) 0.74 (1.80) creatinine
Xia et al. China, 162 electroplating workers and 1.66 0.73 Median (range) /L
2019 84 control (0.42-94.27) (0.42-40.91) g9e). 19
. lIran, 15 tile factories and 6 pottery Pre-shift glazer: 44.18
Kargar Shouroki (23.39)
workshops as glazers, iy : 13.51 (8.67) mean (SD), ug/L
et al. 2018 49 workers and 55 control Post—shift glazer:
68.32 (73.44)
Cr (VI) Workers: 4.7
Leese et al Workers (35)[platers, jiggers and Non—gr-(l/_l)glt/-\}();rkers' Median (range)
: blenders], Non-Cr(VI) Workers(12), ~ 27 04 (LOQ-1.4) ge).
2017 Other Workers(11) and 22 control 2.1 (0.6-37.1) umol/mol creatinine
Other Workers: 1.5
(0.8-6.0)
Srigboh et al Ghana, 58 male e-waste workers and
9 : 11 females who service the site by 0.9 (0.5) - mean (SD), ug/L
2016 .
selling food and water
Beattie et al. Great Britain, electroplating industry, All workers: 2.7 (2.7) 13 (2.1) GM (GSD), umol/mol
2017 506 workers Electroplaters: 3.4 (2.8) R creatinine
%?Z'd et al. Pakistan, worker and control 58.15 4.47 mean, ug/L
Wang et al. China, coke oven plant, 1333 healthy 0.08 0.07 median(range),
2015 male workers (0.02-0.30) (0.02-0.26) ug/mmol creatinine
high—exposure: 37.8
Chou et al. . (25.2-73.9) _ .
2016 Taiwan, cement workers low-exposure: 14.5 Median (range), ug/L
(3.0-24.9)
Khan et al. Pakistan, 120 tannery workers and 131 13 Median (interquartile
2013 120 control (46-313) (3-26) range), nmol/L
Wang et al. China, 86 exposed to sodium Mean (SD),
2012 dichromate, 45 controls 18.68 (14.60) 183 (2.09) ug/g creatinine
Wang et al. Chronic occupational exposure worker mean,
17.41 1.52 .
2011 and control ug/g creatinine
Chrome—plating plant, 14 male workers
—-the end of the Tuesday working shift
Goldoni et al. (ES1) ES1: 2.8 (1.3-5.5) B Median (range),
2010 ~the beginning of the Monday working BS: 1.9 (0.6-5.8) ug/g creatinine

shift (at least 36 h after the last Cr
(vi) exposure (BS)

oervn, e
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EFA3AEE ZAGAo|A fofaclel &= &
2AE9 AYPHS 27T Aol AL HEHO
2 JIH(MoEL, 2019). ¥ A+9] EA73KdE 23t
(2009~20199)0l4 ZE2] AP [F2AA ABHF
&2 0.011% A=Y=, Kim & Kim(2020)2]
ArdTel A EaE $H(Qd), 7tew 9 1 3RHEe] A
I AR AW HE(@Z 0.094%, 0.085%) H
Oh= @A Yeisth ol 33 7lE52 A9 14
Ax 9 93AR}o] Fol= Adhe FFE HYOS

(Kim & Kim, 2020) &9 A% 20164 o|F g
S7Fote AR Holil Qa1 HEARE 9 224 £
7 fodArE EREESED) § 7MY Uk 2 3
5ol e BARA AAHEIA | o5tH FEhE
Aol 57, 87 4 AxFo] 5 Fristal i, 3t
A WIS - EA Rl g SHEAE I
A A7 35 2 1 IRMEY AW BilEs2 2009
| 7138.4kgollAl 2018 20667.8kg & 2Hl o)A &
7kstdom, &3] 201540l LAIHQI FHAolE 2016~
2017d0] ZHzF 21034.7kg, 28574.5kg 2 HjEEO]
A F7FFAtHMoE, 2019). ol& HFEEAH] FY
4, BoaRgoli 9 RISt 22 iE 2
JAe] EAT A AEH 2B AR STl
2 =239 HIlE Ay 4R E 3R]
S7tolole JFE FUE ACR Helrk. g &/
g A 9 Q3R dE HE2 J BF
AFEE 60t o4, &Y 7|7k 10~149olA =A|
Uepgom, AR e Ags AR HS- 5
Q1 |gkel Aol =A Ut tiTable 1). ol &
HAFEEARS S 59 "9 AP ARGl A 60T
o, T EIEA A G FAAA A Y
Bl 9SS AARRIY AHddEE AxPoA FY
W FAAAS] AEytr]Eo] Folst] w%=T Jeong
& Ha(2018)= 2017¢ ZASESH AT olA A
T 257FAIE AXJCIA € 7 AL, 717171
AZXAEEAEY 714 7H8), BguAIRYGoA 2
E3 I FUsREEE4 671 B84 67D &7
< 2I3IH7E QA SEREE 9 SIAIEAIRY, AFs
A 4 Efdy Az, 7HAIZRY, ZIEHAIEAIR A

e =271E 1/2 23R 3leS Basilth 2
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e 22X Y2 LEFE IF 221

= AgY TR e &5AolA K5t E=A4
Yelt=t] g oA - 2 dt 2599 AdE
A5 AFnEEY AR Adue2 AA, WL 5
71344, =9} 5 sHAIgH]|, &4 - Ad, Bl 43
T e 2R AR, R AE 232 89
=9 &4, dd, 121d oA EATTHRoh et
al., 2007). o, 2,92 AU 8RS ABAt
Hl&2 =2 vho] gy fAaAAe] AB+ HlE&
dHoE BA TEEI Qo] AF k&0 FE EA
Sk AFAEEA SolA E2AEC] A9 44t
9] 712 UEA] g o= HQlt

37 9 1 =9 542 &t et &Y
2 o]l w2t thFstA Yehue, HI7HA] B2 RAL
7} o|FolA gt} 3 F =2 £ ZEB37Dl o
g =22 e A=, AR A9 v $HY SSH
D= oI = Uk AdF 0w GF Fo THFHe
2 L3H ZEAAAN Uedes 38s5E9Y 7k
Hof| 35 ARt S¥E0 . B EQ A (Roh et al,
2007), =rHollA] Hote R M= XdtEo] gt At
T 93 B 39E AA AGH TAAA F3 Y
2 #/d B7oIA possible oo 2 H7HE &S
LTEEZo] 389 AHE thEo|H(Kim et al., 2005),
AAE 3E3067D =&°] 257 A A¥=Z 2A St
Al71= Ao &2 eIt Proctor et al., 2014; Urbano
et al., 2012).

Li et al.2010) AASTAAY EF A& L&357F
< 20 pg/LE2 AASIAT £ Ao EHAENA A
=9 23X R @5 A7 dF 7IeHE 20dk=
AoE Ued 9452 7 ARAEFE AR
(167.58ug/L)]F X3} 71€2H346.368/1) S°lH, &
% A5 Bdoly fE AR, AHEY S84 F
T SEAIA =4 #EEUHChou et al, 2016;
Kargar Shouroki et al., 2018; Wang et al., 2012).
o, ojgist Az 29| AR FEdLe 74
A2 RS ol U3 Fagon 22 a8
HEZ2AY] S 3715 s=o d7=olH,
AETH =E3XH(FEFoIH 8F A7)0l izt 2=
A=A &kt $HH 20108 o]H Y AFolA
Lee & Shin(2001)2 A& T84 <249 AE ¢
8% Bkt 7247 838ug/L, 11.9/L2 B35t
11, Cha(1988)= A7 JAl 48582 tHYo = g A+
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oM A 9 8F IF 5T+ 22 25.1ug/L, 16.381g
/LR BEagh} Qlot. ool A= T2 dFoldt:
AFA7] & Ao &84 ol wE FEE=
ko] =EapFo] uX= PRI dsHA A4
o Qlo] T vlwok=t] SHAI7E ok 3 ARE S
72 TLV-TWA® 3f 7|5 2E7199A 2=
1+ 67he AT JFSEAIFNAY A¥F A
F9 5k = IF 3 WHHE A¥S I8 3t
AtoloflA] YEh= Adel 71&stal glof ek, 4
ARl A% 7|59 W3l = gFy 359 A= 2
o] MR AGBIE AEcHA] Eetotal HuEHE
JATHRoh et al., 2007).

SHH HZ AAolA 2B e 8 544
o] QA (Bai et al., 2019; Xia et al., 2019), ¥
$29] HJF 2o DNASARS fdshe Aoz
ByEAtHZhang et al., 2011). Hu et al.(2018)2
FE(67DH9 &o] I ESHhypermethylation)oll <
sto] DNA B A4 HdS AT 4= AT sk
1, Pan et al.(2018)Z 7| =g 3]Atol|lA FE(67h
L35 10599 3 2EARE 2 E DNA &4 4
A A TAESEe] WRSAREQl MDA(malondialdehyde)]
22 Frhelded 28067 =& ¢ 83 I4F 5
< 8% MDASE =2 AHA7E %, 8% IFol
108 37kt 8% MDAZF 1.45HF S7lol= Zo=
el 38(67h =% 57171 DNA &43 189 4
3= 9sA7]= oz Hskth FUoAe =
LEo] o3 oF Aol 27dA WEl A= W 54
=4 9 AR EAE Briek 350 =E2EH
9] ALY oARE WSl f8 F 7HA Ax
[8-OHdG(8-hydroxydeoxyguanosine) % A2 I}AF
3}ko] BRSAMER] MDAJC] tigt 54 A olA A
ATAESLe] HESAREQl MDA &30] o §-84J0] qict
3 #astgil(Maeng et al., 2001), Kim et al
(2000)2 ZE9 =37 Hlgde] =& S7HA
7= W, HeyQl 333t thAfell oisk= SAHHase
9} cystathione-B8-synthase?] E+= [HZo=
AT #Ho| Q= F&F°] Hey7t Met2 A=
= ol YFE vIA L Yokl TSIt hE 92
et 107 38339 EaddE=24 518
Fo = FAF0 ot FAFAES B RASEAE
o} A Za=F 9 Yy Z27F0] 4] 52 A+
ot AgoA= TEE Aol NIEe} B H=

www. kiha.kr

WA v=2 €% AgsketY S TR o
ottty B st tiMaeng et al., 1999). o]#st Ax}
ot oA < 109 oJHe] 37 =&28d A4
ARtA o g 2RI Qi o]d AFE FTEAY A+
4 AR FAEA] B AE JAYS E FSEE
Ao ozt §44 54 4 IH A#B-OHIG ¥
MDA 5)°l gt dA++7F B esirial dete

2 AoA E8EH ZEA AR AA A= A
Al 22T S5 JAE 4 = 5 A=Y ARt
o] 93(Kim & Kim, 2020), EIHE A=wE
=Y Aol gigt =S E3eHA| H5o] o]% Lo
Al A dEjEofof Tt} o]et AEQ ARMHA=
20169 ol | &7 AW FaAA D aykAt
H1 &9 S7H T A7 F8ATIA IE6
7HE 44 547 DNA B4 A|lA"EE e 5= 9l
= Aoz HIEI 9loj(Brooks et al, 2008;
Browning et al., 2016; Xia et al., 2019; Zhang et
al., 2012), & FHFZLEAC] W HFHE =&
= 2 308 A74% A9 fFadA @ R £
& &Rlstk= A2 A9 o Heet s i o

g Aysied] Bt @ 4 Uek

[¢]

v =

A3 T 38 AF2EAY Y K404 2 8
VA Zolg RySgiom, T 2F AF2EA
of g3t BHS FEste] BAYF L 2aA AT 4
Bo12] o] ofe 5%, A4GF] et 72 2
32 rshlrt.

3% #AF2EAY FYY 4497 L 2BEA
AT vl e AL F7He L Hath AW 7
A7 9 AT AR UL W BE AgER
60TH o1, 9l 717k 10~14014 A Lheko
o, A9 FEE Ay fade] B9 59 g,
4 AWEA] A9 5~498Ql B9l BA ek
o AERE HYY K44 39 A2, AU
T A9 AN ¥ ek

oleig ArH FelA] 20169 ol Al A8
o w5 Z7let WA 28 AYYRADA 2 aud
A} F71%ol 52 TEE o A Yot 24 5
BAYF 2 FFLEA] oA L el
41 o wesor Fiek. E T 104 ol
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