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= Abstract =
The Assessment of Acquired Dyschromatopsia among
Organic-Solvents Exposed Workers

Mi~Jung Kangi, Su-Hee Kang'. Suk-Kwon Suh', Dong-Hoon Shin', Jong-Young Lee’

Department of Preventive Medicine, School of Medicine, Keimyung University'

Department of Preventive Medicine, School of Medicine, Kyungpook national University’

We investigated the occurrence of color vision loss in 70 organic solvent mixtures exposed
workers and in 47 controls. Color Vision was assessed with a color arrangement test designed to
identify the defective color sense, the Han Double 15-Hue Test. The results of the test were no
significant difference between exposed workers and controls in the proportion of subjects who
committed one or two errors. Quantitative analysis, using color confusion index(CCI), showed no
signicant difference between exposed workers and controls. A significant linear correlation was
present between age and CCI in both exposed workers (CCI=0.0056age + 0.94; r=0.23; p<0.05)
and controls(CCI=0.0066age + 0.86; r=0.33; p<0.05). Qualitative analysis of the patterns on the
hue circle showed that the prevalence of acquired dyschromatopsia was 21% in both and no
significant difference. Multiple regression analyses showed that age was significantly related to
color vision loss. These results did not provide evidence of a relationship between organic
solvents exposure and incidence of color vision loss. In field studies for monitor the people at
risk of the acquired color vision loss involving low-dose organic solvents exposed workers, both

quantitative and qualitative information should be considered.
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32 THA Azholdo] AN #7184 B
9 Ao UteE AFEnEo] Urh(Merglers}t
Blain, 1987; Mergler <5, 1988; Gobba &, 1991; Baird
55 1994). T340 HZto] e AR #AAGol n
dtel Azto)d A5} vhan An) kel et
v dEg Aztol e gel izl A3 Zel el A
Sapele] Mzte 3 Yehixe, dRE A9
H5a09] B 42014 el g0 gt
(Verriest, 1963; Dubois-Poulsen, 1972; Hart, 1987).

71 Aol o8 frdse Mol de AAE R
2737159 ¥ (Mergler 5, 1987;1990)2} 3 (cone)
el Ag4 Bale] WA BAY AN Awel 2
F23 A8 Fo8 Yehtu(Raitta 5, 1978; 1981),
Hztol el AR f718Ale) 54, E2gE 2 =
2713kl ofs 29I, 2710l Rgete] 417
WAol RN RE Azse) AU RYEEe
2 APdr}i(Merglers} Blain, 1987; Mergler %
1988). 12fu} ol2jdt T4 Mzo]Fd YA
o SAo|} ¥ 72 o)Al Uehb] Al 2]
A8 4 9 cH(Grant, 1980).

M2jo13e BAAS] 98 AAPIFR 1 B AT
£35S e A2Asle] WBA A2jol 4 Bt
3171 918k ke 745 B (pseudoisochromatic plate)
7 glovk olziom HB4 weel T84 AZelde
Hrteprlole B35 slcHAamisalo, 1979; Pokomy 5.,
1979). = o8 HA HF2E A% WlE AP )l
o 15709] M= FAE Famsworth D-15¢} Lanthony
D-15 desaturated panel A7} @ApzAR] 28t 2o
2 g#A SlcKLanthony, 1978; Merglers} Blain, 1987;
Gobba 55, 1991). Selvizle] A4 v AAble @4l
2(1977y] Famsworth Panel D-15 ZAS 72sle] 1
o13l o1& 1544 Wil HAP17}F 9ler, Famsworth D-
155} 716} &7} A9} H)et A A2) YA A%
£ YeRdtin Badta JQohEHA, 1977; 1980; 1985).

2z o3 AN W onE MZtoltel Bl

AFsgt 4+ Qo2 Bowman(1982)0] Famsworth
panel D-15 ZAF719] 4321 st wPi S et
2, f718A FEIZAES] Nho|E FFHo=
Hrieketl B2 A7l Aes PHE o8t A
tH(Merglers} Blain, 1987, Mergler 5, 1988; Gobba %,
1991; Baird &, 1994).

Fevelx e FHA Mztoldo] i AFEIL
AT F(1987)9] T4 o]F 1544 wid AP
o-8% i FAjol o] THd Mol el i
TF7F ot ARAR) whgo g Mztoldel AxE
AEsotA] ZolHa, AdRelM @FAE BT F
A3 Aol dE AR s W AT EIE AT
g d7olot.

o] AT AN Azto) gzt Bl g A
2 Ba5 1 e #7184 ERE e TEAEA
FAGor AT F e H4Folte T olF
15474 vl HAVE o] &atd A, BFH o2 9

Fbeka F44 Aol del JBE PIE 89S 2k

R e e

~daz ssink

II. el o ey

FodAE 19959 99 7E 12970K) Al it
W 7ol AEEH E f718A
A7 A AAGE AN ARIE F 4
o AKE Aoz MFstd FEA 2 J$Ad Az
33 =R, SAF AT F1ES) 54
TAEA, A FuTFe] =R € nfAE
Az2ZAe JPFAMANA {7184 Z251 e
o222t 759 ¢ Z2Fo s Ag3ignt. gxie 2
T3 FLI ARG AN 2EAES gl &
71840 E29 Ho] glu IHAARS Yo
wsty AR gl 1AFN AR 224
41822 St A7udREe] Y, Ay, Ay
AAY, 28rE, S7EH §99 2 FEHEYS
AEAE B3l ZARIY. A7 5 A4
Azto) gz}, n¥SY, B, HEDBAA, J2EL
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2}, g o] 6/100151R1 A}, kb AgkAH (AW,
F B)E 7NN ALATle 7IEeE AR e
Zad 5 9w 23, 18 28, FREYE ¢
HAYHAL 182 oA AJAIA F27L 70
< BNURe R siem tzae A7AIR FE A
A 7120l sidehe e 2FAI71A &siot.
APV PL 4 AR ZEF 5 ¥ EE
39E& o= sl F 108elAM 71l 3] ARl
719)| charcoal B+ silicagel tube & H&shed 647 E<b
AN (S A RE oA E DEE
o2 AMg-sled g2bA)7) 31 NIOSH(National Institute for
Occupational Safety and Health)e] Z8A|3 (NIOSH,
1989) w2t B3 o] 23} HEV18 PR 7haaze}
ETHE o] &3l EAEAT AdESP A o}
AE, MEdLZE, dEHALAE, tdo|AREAE, o]
AZZIYTE, B, A Ejpzoz Zrgn
glem z+ 528 ACGIH(American Conference of
Governmental Industrial Hygienist)2] A]71715 73] &
$5=(ACGIHH, 1992)Et} we =& veton 7|
7hQle] EFE wE3ATE 18 27311 BUTHFE ).

o rfo

Table 1. Resuits of the environmental monitoring in
organic-solvents exposed workers(8-
hour time weighted average, ppm. N=10)

Mean +SD Range ACGH TLV *

Aceton 2545 + 33.68 1.06 —113.84 750
Methanol 27.84 &+ 3479 2.97 - 93.37 200

MEK ** 3.69+ 4.06 0.88- 13.58 200
IPA ** 1.61+ 0.80 0.67- 261 400
MIBK ** 077+ 050 0.21- 1.50 50
Toluene  23.56 + 21.54 1.65 - 48.20 50
Xylene 359+ 297 0.67- 8.82 100

= American Conference on Governmental Industrial
Hygienists, Threshold Limit Value

** MEK : methyl ethyl ketone, IPA: isopropyl alcohol,
MIBK: methyl isobutyl Ketone.

Hztolge) AR B4 ol 1584 Wil AN

o3t U (1977)e] HEE o] gt HAIFA
ot AAE S B AW S ALgsle] WHos EAE
YA E FARTL FER F2o] HA T
AR g veiA 1470 A FolA 71 vk
A eog g AR AlAbls SAWde R 157 A
& 4719 e ugsiA & ok AS%E A
E3HA sled EYU Xo] glod $ME nAA e
o, AARAZEE] A oFe T2 e} HALE A A
A A @7 ARo} A3 o] 43l J
Aoy Mg 5-& T3lglom 2T E 500 Luxo)
gl HEE a9 2t skt

AZto] ¢ AT FA A ke 34 (1977)9)
wgrbgel wet Asje] wid MR 7158R9 £
AERE o2 AFsl vide] gAsAY QI
Asfizte] Ze 2o wE g 7Y Ao e kMol &
M A AL AR BFala, giio] o A 9L
o B2 ZANA 9 Hahshd alg AztolAte.
2 273l 4%, 4%, 29n BPPoe TR
ot AzZtol o] E£FE 4t F ol FFolBE Y

€ 25E g9 A e gz BRei.

BB Hrhs 2z QAT Ao AajAjolg BT
g3l o]2 F MARA} H4(Total Color Difference
Scores, TCDS)Z 3}od, ulebA] (1994)0] 73t =21
WG o] &lo] 2R, 157) Ma)S SAEA u)
g A7 78 AL At "ok Ahpe) & Ak
A Hee F- 1] F AAA A4 G A
2 3t} o]Z2A A2 /e & A A4S
157) W& A g3 Ao 2 WA F4
(53.47)= o] A Eekx]43(Color Confusion Index,
CCHE T3l AZoldel A= A¢3lsiict. A
TEASF 19] g2 1570 Aoj g ehAsA) v 73
o] AFoln, 10139] ghe Hzto)ato] Zlele A
oju] g}
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WA F94g Fohus] Aste] A%, 8F, I
0% 7184 B2H5E SRASE S OF e

2Xg 2l
. M

ke AREXE Q2T 294 olskr} 154
(31.9%), Z2FL 30~-3947} 31 (@45.6%)0& 7+3
B F Fe QREEY Aol e, HE
AL 2T 37.044, E2F 342742 H|sEHA U
eyt A BYE F F 25 FA AET 76.6%,
Z2F 82.9%= Bgton, T F3te) ¢ X9 2o
Lot 284EL 2T 1187, T2F 115943

Table 2. Demographic characteristics of sample

2 NE

B4 8 AL 1delA 37902 2 HHE BA
o Hit 7270 ATHFE2).

1549°% WBHALE A’ B At Zheglel
g g vl-&o] AA tFRH117H)S] 59%(68%)H 2H,
RZFL 68.1%, T2TFL 514%2 thzio] A7t =
go, 9 T V) o] Aulde] Aenge %
27| RFET EA vepstou SA SR {9
3 Aol gt 2 133t Miztel MafatolE %
3 2 A Hes E2E 601711025, Q2P
59.55+10.170|Q3L, 2 ESA| 4= 27 1.12 +0.19,
Y2Z 11140192 = 27ke) 2 Asfat Ao A &
A Zpe)7} UJTHE3).

Table 3. Hahn double 15 hue test performance and
error scores in controls and exposed
workers

Controls(N=47)  Exposed(N=70)

Hahn double 15 hue performance

population
Controls Exposed
(N=47) (N=70)
Age(years)
< 19 15(31.9%) 22(32.4%)
30 ~ 39 13(27.7%) 31(45.6%)
40 ~ 49 14(29.8%) 12(17.6%)
50 < ' 5(10.6%) 3( 4.4%)
Mean +SD 37.04 + 9.53 34.27 £ 8.08
(23~59)* (20~55)*
Sex
Men 36(76.6%) 58(82.9%)
Women 11(23.4%) 12(17.1%)
Years of Education 11.87 + 3.06 11.59 + 0.94
(6~16)* (9~12)*
Drinking(Current)
Yes 28(59.6%) 36(51.4%)
No 19(40.4%) 34(48.6%)
Smoking(Current)
Yes 28(59.6%) 48(68.6%)
No 19(40.4%) 22(31.4%)
Duration of
Employment(years) h 727 (il ~63:;()) .
* Range

No errors 32(68.1%) 36(51.4%)
Single errors 3( 6.4%) 13(18.6%)
>2 errors 12(25.5%) 21(30.0%)
Hahn double 15 hue error scores
TCDS ** 59.55+10.17 60.17+10.25
(53.47~93.86)*  (53.47~125.89)"
CCl ** 1.11+ 0.19 1.12+ 0.19
( 1.00~ 1.76)* ( 1.00~ 235"
* Range

++ TCDS : Total color difference scores
CCI : Color confusion index=(actual score/perfect
score) : 1.0=perfect, > 1.0=errors(with higher
index value denoting greater errors)

4 ERA e Azslel AP

Z2F(CC =

0.0056x age + 0.94; 1=0.23; P <0.05)8} t)ZF(CCl=

0.0066 % age+0.86; 1=0.33; P<0.05) 5

odjx] Aol

Z7ldeE A TR s ok F
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T At A EFAF YRS 2H ¥ (group
1:<29 years; group 2:30 to 39 years; group 3: 40 to
49 years; group 4:250 years)& 23}3lo] v|w3t Az}
Z AR F 23tel M ERAFY FIES uiF
2o f718A] TR0l tizzol vlsle A vehst
o1} 294 olete] AP LelM T FALH 2 frolat
A Vrebskehp <0.05)(E4).

275 iz M s £33 Y, ¥
4 ¢ etaE e vlwd A3 7184 F2
e} g, daje] 9 2 S8 #
Aglol 2% Eoy FAE 34 e wllAT 54
g2 o2 fogt 2ol & YERITHp <0.01)EES).
1543 vlaAle) Ml Re] oieh $R 2told
o SHEL §7|8A] E=To] 214%, tiEFo] 213%

Table 4. Median color confusion index(CCl) observed in controls and exposed workers stratified according to

age
Controls Exposed
N Median P10* P90** N Median P10* P90** P

Group 1(< 29) 15 1000 1.000 137 22 1.069 1.000 1.350 <0.05
Group 2(30~39) 13 1.049 1.000 1369 31 1.044 1.000 1.260 NS
Group 3(40~49) 14 1.000 1.000 1592 12 1.148 1.007 2.105 NS
Group 4(= 50) 5 1.158  1.000 3 1.187  1.024 - NS
Correration

Coefficient r=0.33 (p<0.05) r=0.23 (p<0.05)

+ P 10:10th percentile
++ P 90 : 90th percentile

Table 5. Median color confusion index(CCl) observed in controls and exposed workers stratified according to

sex, drinking, smoking

Controls Exposed
N Median P10* P90** N Median P10* P90** P

Sex

Men 36 1.000 1.000 1.510 58 1.063 1.000 1.279 NS

Women 11 1.000 1.000 1.378 12 1.075 1.000 1.401 NS
Drinking

Yes 28 1.000 1.000 1.434 36 - 1.066 1.000 1.282 NS

No 19 1.000 1.000 1.489 34 1.076 1.000 1.396 NS
Smoking

Yes 28 1.049 1.000 1.566 48 1.063 1.000 1.298 NS

No 19 1.000 1.000 1.433 22 1.076 1.000 1.357 <0.01

» P 10:10th percentile
*+ P 90 : 90th percentile
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2 F T2 Ao7t YA gston], Mo)ts BRe 2
3 243 Hpauigle] o] f714A FrEe
14.3%, 272 213%2 tjFEol9lon 7144 Z&
TAME &Y Hzolido] 57%% JEFFTHES).
A TRl el A%, BAle] F94 2 53, 771
£A ZRREE EPUEE o] dEIARN S A
T A dido] Rl v YERGTHp <005)KE7).

Table 6. Prevalence of dyschromatopsia
determined with Hahn double 15 hue
in controls and exposed workers

Controls(N=47) Exposed(N=70)
Normal 37(78.1%) 55(78.6%)
Dyschromatopsia 10(21.3%) 15(21.4%)
Red-green  loss ~ 1( 1.4%)
Blue-yellow loss -~ 4( 5.7%)
Complex  loss 10(21.3%) 10(14.3%)

Table 7 Muitiple regression data for color confusion

index(CCl)

Independent Coefficient Standard Beta P
variables error coefficient  value
Age 0.0044 0.0021 0.2047  0.0395
Drinking 0.0716 0.0419 0.1867  0.0903
Smoking  —0.0925 0.0504 -0.2308 0.0691
+« R=0.3738 R Square=0.13976

New dummy variable, smoking or drinking:
none=0, yes=1

[\

TR Azfol o] waTALl, ol3slers, AE]A
9 B 47184 5ol 24 2R HuEs gl
I, f718A0] E2E ZEAH 155 Z29 3
7t AkoA B} Mztolide] Hrrt wokon, o
23t Azbol e o] F2AQI 43 gd Fo] o}

Yzt A7 o] dg wikdsle Aojghe Be AR
7} 9Ath(Raitta %, 1978; 1981; Horan %, 1985; Mergler
9} Blain, 1987; Mergler 5, 1987; Gobba &, 1991;
Fallas 5, 1992; Baird %, 1994). 18|22 §#7)84)9)
ZaY e IEAEY T Azelds YA, BAF
Hog Friska FHA Moo e vjAE &
VES ZARY g3l £ A7-E sttt

£ del 3 o dAsES f71840 B3R
F2da glems @34 ke 4EHH WS
g R718A 2] Z2H=E P delshed
2l$o] U] AAIAEE 4 ddAkE Y=
ARstd Z2H7 e BRES RAAEHS 5
sled golsldtt. 2B 22Ate] Z2ota £
AEE 123 T2AFY e 58 P84 2
Az wg Mzoite] FHE o] E3dd
@A AAGESHET f718Ad EE2He =)

o] ACGIHY) A|77hE B 385K} v
S92 5Edg 4 5 YAt

Azko)ge] AAtA 2] o]F 1584 vig AV
2] AZ A= Famsworth Panel D-15 ZAY |8t Mxr}
H] 428+ Ao]1, BAANE Farnsworth Panel D-15 7 A}
71o A AHG-E Asfe] A 48 Ax 28 MR Ao
2 EAN@EALYE AFo] g2 ABE AMEshes
Latern test U} EfgAdo] glon 7HHsn A-84olm
2 A7Zbo] S 35T} A% Mokg FHEN= AR
st JrhEkA, 1977; 1980; 1985). T34 Alzto)
2 % oF 329 25 MoRlo|ny (3N, 1977), & A
To] tidake Ad8 Mol dAirt ofz Hztol it
& FEY § 0le BEE A58 e £ 4
© T Azfoldd sl &t B3 AYJEA3
244 Az 47)4Ad EEgn gous A
Ziol o] A HEr} % Fe =Y Rez A
Ztslo] §k4] o)F 1584 wild HAPle] BAARE ©)
g3to] Mzhol i ZHALE AAsH .

Aguide) e E Tl e 2 o) e
2 PR3l 97184 Z2T gzete Fee v
&& vz 2y, AGad-E gl SAsEA vl

L o
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A3t vlgo] Y2FM ZETET gen, 9
T ) o9 g 2] v|&E Z2 TN #A
Yeht f7] 840 Z2E Fo| Aguge] Ao E
o071k Hlge] ¥ vehton BAsEo R felst
2} k9kt}. Baird 5(1994)2 Qi) {7]&A =2
S22} 8279 A} widAAL A4 {7184 F2
o} Aguide] 2en| & o)zt gldlon, gdate
€ Azl AxE vehle de 23 9uE
E 7 fda i enzE {7184 FELH 2T
Augel ZeAEE o)zt fle Aeg AZdr).
MZrol 3ol HEE B R B & MR A
&2 A NG )84 Z2T dizaitel A
ol7F AT, A TR} AR ] FATWA} iz
F(r=033)7 Z27(=023) &5 EAHoZ fol3
BRAPYEE BIJoH(p<0.05), TE AFHI
(Farnsworth, 1943;Verriest, 1963; Ruddock, 1965; Helve
9} Krause, 1972; Bowman 5, 1984; Mergler®} Blain,
1987)¢} vl &3t ARE KAt 1ng Jdyo &3
ato] ving 7 AT oA A EJAFE FEL
o] T H} FA Jetstent 2940]8ke] A TellA
T BAH o folaigict. B A7 dAE A%
o2 F3A) 2zt AFTd 47t Ho] Ao AT ol
g F o, 294 ot Bl e A¥IFS A
738& AARE AgjFo] AiH o gu vud 1A
B3l vg] nEzel F2E Ao FSHn] 9N &
HI7E A= AFEE A& FAAIT F
2 A3l Hlud 1wk F2Hn M= ¢ T
A1Tt. Gobba F(1991)] #7184l Lees 29
AR A A EBA 7 FelshA gtk Bt
o] DNzt FEe] §718A E27} oA e M7
ol el FE VA F UE AE AEr.
zTollx] FFE A Ao} Aedate] AP aA
7} Bowman 5 (1984: CCI=0.37X age + 49)°} Gobba 5-
(1991: CCI=03xage +55.89] ATE g MNABA 9}
Hl=3t A7E HYGooE Lanthony 15 hue desaturated
panelZ ©]-8-3F A7A e} HWA] A3} th23 o]
M2 e HE 2@ o &4 olF 1584 wid AP

£ o] g3t Ao F zel Pt elddol I Ao
2 Azt

A B ge] FHEE A, A9 2 4 &
FEEE 229 47184 E2ToM wasiae
U feg o)l Holx ¥gten tE AFE:
(Gobba =, 1991; Baird %, 1994)9} d2)sh= AHE
Vet

Mergler 5(1988)°] <1337ge #7184 F2I24
oA 14 AZol el vl es AR 2R Z2T
o] 66.6%, thZT0] 34.9%= F T3t Felgt alol2 B
R, TR Azto| g MBSl EA3 A U7
dMe AFAHNAL) AZolgRte B o T2
e 35%9] AT A= Qo) E3H3o] Vet
= RuE st} 3 Merglers} Blain(1987) 8718
A ZEH T mE Mokl fHEC] nEER E
29 Fo| 80%, TFE2 ESFdAE 308%% E=
Azol| w2} foldt AolE Holm S-S Husdle
o 729 & ATEnEo[(Braun 5, 1989; Gobba &,
1991) 718410l Z=29t T34 Nzto)de] HPAdE
ARSI ol2fdt fr7] &gk AhE Aol Al
BA2E wte} 21787159 M3 (Mergler F, 1987; 1990)
o} 8- 2] AARA, 21733 M E (ganglion cell)e] &
TR = B4 geiztdo] ot gwige] A5
2 vhehd < glrh(Raitta, 1978; 1981). FFAH 9o} 4
Zto| 3 Aol FIKIe uhel dAF g 9
ZE) o) xpA Q] 3uEAA (macular degeneration)e] 23}
2 UEhe (Pokomy 5, 1979; Bowman, 1982), A1
ol 2 QI3 A2 5ol de] ZO1DAIY TFeAdel it
(Wildberger 5, 1984), &3t 2] Mz}ol oz A=
P AAZHEH T2 F 7ol Ui BolE4e
2 A7 F 3len, AAEYEE, 53] f718A Z
2 3%9 7|3, 281 Foll Uit Sol5Ag) o3 3
22 7FsAdo] aith(Merglers} Blain, 1987).

v B ATedA s 1544 wigaAte] v EE
o Mzt EF7e Aztolite] FHEES UxTY Z2F
T 21%= 23o)7} gllen Aziol g AlEe A}
TR 2 LA Ayl Hgamle] &
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@Yol TR, FARAY Mzolye
oA 5.7% ekt e Bolth. TeimE 47184 %
20| HE ool Mg Apolrt A g Ao

2 AztEn, o]2|g A3 Baird $(1994)e) Ems} |

dAjehe 2HA.

B IR =S HFHoz PFriet A FeR| S
G oA A A 248 Yot 9
gl dF, &5, 3 2 7184 Z2ARE =)W
T2 3l ] ARM S AAG 27 dFo| fofgt
A2 vebdrt. Merglers) Blain(1987)7% Gobba 5
(191)2 A% {7184 Z2AH =T 8¢ Heet
1 3tk 19] Baird S(1994)2 §7]84] Z2AE
o slo] Mztold HAM] F3E v F e 89
Edlle ARiAM e 2EA0], wAdAE 5 F2
oA Al A AT, 2l Mz
AL 4] ZE Fol Y& F YornE FHolEE 1
23 A9 FeX-S AAATt

£ dPedixe ddrEe Ad9d 228 23
stAle SRR 227 AAAE 2 IRl E w3t
on, oRztwt)) 2R R n2HA ggtn, AZF3A
9] A4E 2% 500 Luxold He o= oy £
To] ¥zl mp2 ZHA} Arto] Wsle] g A7 8t
2] Fatnt. 5 Ao W EAQ A9 1
glalof & g9lo] tj3 £ A7t o ¥ Ao
Qkaszle

2 dFe 47184 Z2IaAE QY E=
F=E E48l ZRATE AZolde] Aolg Thet
& & iths B3 58 EEEC] ddRE0] Z2
g1 genz Zpzte] E4o] 4B diEd
< Fotae vl@ AL < IRtk A Fol & 2A
9 A7AANE dgshe Be ARl d 5 s
Aoz A7, 35 Mzo|Fe] HALg Ak
d Fag Higas B § Ao ZFFA
A%, AAMIS 2gATke) AAA, whEAA TE
Aol N, aeln AAEHRE B £FE
T AE 71E o It B8 Ao g Adrt

ol’de] AFARNN {71 8A E2ol FHA M7}

oVel BRYS FAE dehtA) Qgtont Aswel
F718419) S22 A% Azolde] Grke B4l
2 PFAL PEE BT BPh wta g Sl o
ARQ BTk FAUEE TS PFAA Aol
W3 dFslok ¥ Ao Azt

V. 2 ¢

o] A AN Azjoldn AFE {7184
ZRIRAEANA FHYoR 2HE F e Nzl
& B9H-oln ¥R o2 Hrlsta Mztol el o
&S olxlE 89S RARRIAL AEEe) 47184 &
2222} 7077 d27 4792 oo HA)ET

g2 o]F 1583 viE HA & o &8 Mzto) S
g7 A% Ahide) e v)gy FPH o &
g A EA e 7184 F22F g7 7t Aojrt
AUt A Aol AR NFWAE F LR
FollA o] FTNEFE A 2B G} Kol F
7o (p<0.05), 7} AHTER Z33F A THA
Fo] LU E2F0] d2TRY A Jehgout
294013t AN BAdHoz Ko
152473 widzAAre] s B elel whet ERe Azt
o] FHES F T EF94 21%2 ztel7t glden
A EEA T digf I, F2, 2788 2 #7184
ZRREE SYUUSRE S OF3ARNE AN
23} AP0l Fogt bR Uehgrhp <0.05).

oj’de] AFREE F718A ZE} Mot 2AT
o] BAFE AN  glon, 35 Az} HrE
A A zdAke] BEEA 43, #7184 E2
22AEe] AN 2R Bt agla 4zl
A AE FEatA Bishe 71F Tl dig d47t
2% Folgtx A, L3 AFre] {7184
E2de 2225 Mzielie] Hrks FAAC|x
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