- B 31 A]
4 22y 58] W43 5 (Chronic
Toxic Encephalopathy) o|%4 &ek3eA}

Arixpsfyy '
FHEHFT

MRUOIHEHATY







=K

= o,

!
A

~

=
o

o|

7187 A4

|

RStE 771840 =EsHA &

r

S|

0%

—_
fite)

—_
o

O
Jo

W= A% 23BN 287

9|

M

==k

A

BR

+]

A A

$9l

ol Al

b

._Ot

ol

o

i
BK

oj



bleh ol 74 oz $eue

°©

23}

)=

(Chronic Toxic Encephalopathy) %

=
o

=

B5d 5o FoIA
o weba] @A ekl A

2 59 WS4y

3

1991358 20081 d7FA] 10719

oA we Ald7F ¢l

M =

-

-

A

wZA]

ii

AR

1

ol

-
|

?_]_,

stol, 2+l 10

)

g 48

I

°
i

]
=

i 7

]

HeERHaL 9h=A

=
=

of o

=

=

22t
45l

—_L
T

T

T

o]
PR

;OO
=0

o

U

T A

b

7}

}

ol
=
G

77}
A

o

o
=2

of thal AA71&

=
=

HE 224}

1=
=

b,

<]

=

=

S,
7
#7184

o
1

9

B
7}, Scandinavian Questionnaire 16 (SQ16)

]

/\] Bl
1
_\’Io

°
psl

718l
of

=
=
=
o

=

o o

-

=]
1
d S EA

EENLRE

O
R
o]

EENLRE

-

A el o

|

AASLA AT

o
(@

3

o

4) =, =9] 77184

2)



g BT 7
wm = o =3 ~n % ™ WO ]
= e ZOEFR ORI R
b 8 & X Bom R = B eEa !
N s
X o/ op - s )
N iy # 3
wia %o me Lm B Mo o% mﬁ B o o _% =%
= A B :
o N . o = ! ajo do =~ o wf o oo
sz TO-3F gl i I
5 Ry X = F o Ry B
— bty no o o) K- oo e il
< T 20 cwEL T N Lol B R
=0 " I oz X =T o X ) I = -
e o oS K E T w o o= oo WE W
B = o# —_ UT = _E .UI _Q; =) n_f ‘m% T ,.I l . )
e X nG—e] o —_ ks = N
= Y ~ X %O = o <3 = £ = BN
| o X o N Nlo ) I i g ] o
NJo = o’ CURECY S ¥ o T Ca M a wr oF Unm
Y B T S S B - B
o g 2o XX %ﬂﬁu%mﬁ W M%%ﬂm.@rﬁ
o) Pie =20 A r I« B TP T
T < T o ® T e X° oo TJ — ol o oy
< w20 do =~ o0 N = ~ o~ T
]F\_ _— ~X (=26} 0 ~5 > — 0 q sl
R T X o R o = W= — nd
W ow N ) o o) W e = o P
g mIn kR % Lo BRs Rl e o o 7
o) = 3 s w o= M= T S {F T W O . T = e
Pl WD < W oy o % el
= L A Ll o
g B T R R %umAyﬂlaﬁu]ﬁ%}@@
~ X ‘_II.VI H._.J < e o m my 80 J = ‘H} mnw 57 .u__O/WA Mrm MO il Al ,IJI ™ T
3 ! . mo o0
FEob 1ﬂ%iwmeMﬂﬁoﬂ_f4%§ﬂ@Eﬂ
© 0 BRI g B ST RN M X GG
B - S Z S = M- W = = B % %

sAY 22k A

AR AL

P
na

kvl
=

13} 71kl A

=

=

A4

o

AFH AAAE

[¢]

=



® oo M T
GRS ﬁmrﬂz
M oo = = T MmN o
o= [ Rk L X
=0 o
L uewﬂﬂo#um%o_if
B = L B iy s o N =
" B o o= Lﬂo S
[ o R o H ok T o
3 3 a%%%ﬂﬂ_w%a‘
G T oD oa X )
o 53 oE T o — ] W~
< . b i do = 5 puyl ~ s
% wa = = N N —~ ! - _ oy © o8
o PEow LB o P o
i A 5 AU | T ol
5 Ao ® Y o Wow = =
[ e DE e 4
E %ﬂﬂ& quﬁ%z%foy b
g = o ~H To T ™ W N — )
E R T 2 e K H T vin
= i o X "N &
g W ook W = = WX B o H o
= T 7o N —_ T ‘Ur oy B2 X
= = (s ny = X NooT T T om0 mo
ﬂﬂﬂg Wuhﬂﬂo%vrmﬁ_b T =
o - = g 0
= ) %.l H,AI O§S mu | xR X A= ~ ;Mw.c "o = - OOﬂ
g T Njo
5 © T owm o o Mo m v Mo =p
= ~X ;o:._ OT._ Lt —< o < :i VII' ~
S m_“#m i MW o o TRy A oy ) ol 7o u,,__ ..
X o T B o= o T AT Y #o X Zm bir NG
J&o Z.L _mur.._ X [ae) ~° — o 0 .. ,Wo
" < = X 0% oy w ) N o X
ur = ., <3 JJ wjr oo o - ~ %
e E v o= Tt EE <SR . =
R N o— = ~ —_— 1 o X lo — _ —
o < ° ~ W 3@ @ s ) T = MAT Zo X = x =3 m«l
- p Mo o AK B %o o) oy do G 5 9o Ar - 5
% s = 3 I o Y e do = <A N B L
~o ,Iﬂ ~ OL N ,_ﬂw 53 —_ ‘_lvm:._ ¢ OT dﬂ_
g T o M 2R o My W ﬂ_u W 5 o e
Xq ‘\% N o n_ 0 o
T o T 0 0 O
@ < oF O Me Iy op E
= &~

: (052) 7030-870

]



24 - v

2 @

LA g 2 el

211
217

224

q_]_—%é%%é}.q%gl %LH g_l %9,] /\]_gq] &}\]_

1

O]ﬁ
jEaul

7] 8A =

o
T

4.

3}
=

oy

ol A1 4]

=
=

7EA =F 2R

o
T

S.

229

230

237

240

791 (?j?- }\éﬁ]

242



4 59 Y3529 (Chronic Toxic Encephalopathy) o2 &3}

N
>




& A - vil

A
=5

=

/\

ANACAA A ANACAN A A A A A A A
BB R =2 = I = S - B R =2

=5

/\

=

[-1> G7)8A] B8l ROl ZQIA AFL e, 9

N A
[-2> G718 A0 3 TAEALZO] BB e ]
13> ‘i%E, S8R o8 wAEH o AE Al 54 11
[-4> dE =, 20049 ~20124, f7]8A" (Solvent Team)ell ] =]

FUTHE] AFE] oeeeeemreeeeeereeessssssmmmmssssssssssssss s 13
[-5> 5, 194 ~1997d, S=Ake} 7]8Ael o =S HAE - 14
[-6> A=, 1995 ~2007d, W =4y 5o s ke 128 ¢

7184 w2 2 BT W HFAE e, 16
[-7> 20149 % AZFRA T S5 AA] S BF o 17
1-8> 2014L =3 ]Cé]ﬂg %iﬁ;{}(Dl)Q} ;‘g}ﬂg %__"’:l'r .................................... 17
0> A9 F2AHDDE F3AAE, A8 WA B 18
110> AW FRAHDDY s, A% A A 19
1> AU FRAZHDDY G0, 2 A @G 2
12> AW FRAKDDY FaA4E, AQATEE WA G5 2
13> =il 24l =2]] el S48 HEAR] 1070 #7184

HFOY BRI T T weveveseeseessessens et 29
F14> ABARY AR, F7184 AFEA, 715 BFA BE o 23
[-15> Exposure concentration by the type of organic solvent -« 24
-16> TF-AE A2 A, FAEAE G7] 8] FIE s %
[-17> 3}ehAE A2 A, FAEAE G7] 8] FIE s 5

[-18> Chemical harmful agents by type of machine in chemical
prOduCt manufacturing irldUStry ...................................................... 26

[-19> Air concentrations of organic solvents in A factory ««««eeeeeseeeeee 27



viii ~244 =4% ¢ wd5495%(Chronic Toxic Encephalopathy) ol}% ¢jstzAt
<3t [-20> Organic solvents concentration In exposed group «««««eeeeeeeees 28
<3t [-21> Airborne toluene concentrations and urinary hippuric acid
Concent—rations between COASES trerreesresresressenstustuettntntuettirtnteanierenes 29
<3 1-22> TWA/TLV of each solvents in solvent mixture and exposure
indeX Of SOlVGnt l'l'liXtUI'eS (Em) ..................................................... 30
<3E [-23> Results of neurobehavioral performance test for car painters and
COHtl”OlS ............................................................................................. 33
<3t [-24> Results of neurobehavioral performance test of car painters by
percent of TLV of mixed organic SOIVENts s sssssssesssssssessusins AU
<3t [-25> Multiple regression analysis of neurobehavioral performance
test of car painters and CONLTOLS s wssssersessmssessmstnssisinisinieiis AU
<3t I-26> Multiple regression analysis of neurobehavioral performance
tESt Of CAT PAINLELS #+eeeessssessssessssesssssssistssisis it 35
<3k [-27> Results of neurobehavioral test of study subjects before and
after controlling age and education s sssessessmsmsisisiisiiinnnine, 36
<3E [-28> Results of neurobehavioral test of shipyard painters by
duration of work adjusted for age and education ---«-«+--ssxeseeeees 37
3£ [-29> Severity of symptoms of painters and referents -««-«--«seeseeeeeeees 38
3t [-30> Psychometric performance of painters and referents «-«-weeeee 39
3£ [-31> Results of simple reaction time and its standard deviation,
dlglt SymbOI and Benton Visual LESE erererrerreereere 41
<J\:‘JL_ 1_32> Differences in the latenCieS Of BAEPS .......................................... 43
CE 133> mZ2 2T DR sway IR s 45
<E I-34> A5 Aot sway QO] AFTA |G oveereenene 45
<3 1-35> sway W] o3kS n| A= Q019 B F] A creeeerreerreeeneeennenns 46



/\

ACACANA A A A
=S = = < R =

=5

/\

AA AN
Ex B e =5

=

AN

VA NVANVANVANEVANRVAN
I R 22

=5

/N

=5

[-36> S22 AN A O] AIZITEAD oevreeerseississeisis s 47
[-37> &% F7]8A= A w534 F ARI(1991d ~20081d) -oovevevs 48
[-38> Clinical neurobehavioral test used in solvent exposure -« 50

[-39> Neuropsychological test findings in solvent-induced disorders -+ 52
II-1> ATF-ZAFRAFAFL] A G BT i 66
[[-2> 20 FFU G rrrrrereeersressssssis s 67
II-3> Results of computerized neurobehavioral tests of control group
and cases exposed t0 Organic SOIVENLS s wwssssssermssessisisnisssiinnns 7
II-4> Results of traditional neurobehavioral tests of controls group
and cases exposed t0 Organic SOIVENLS - wwssssssesrssssmssnusssiinns 73
[[-5> Factor analysis of neurobehavioral tests s+« sessesssmsmsssissisiins 74
II-6> Discriminant analysis of computerized and traditional
neurObehaVioral LOSELS revrerreereererenremstritiii ’75
II-7> Relative evaluation of validity of neurobehavioral tests -+« 6
II-8> Mean performance score and reliability coefficient of test and
retest of computerized neurobehavioral tests «---oeesseeeemreeesseeennnes 7l

II-9> Mean performance score and reliability coefficient of test and

retest of traditional NeUrobehaVioral teSts - - ---rrreesrssersrssseerens 78
I-10> TA 719 F8 012 H L] v S0
TI-11> SNSB-ILQ] FEAJ crereerereeseremntsnmseitiniettissiee i )
[M-12> T 242 T4 BA oA Z2AHEE G7] 8] o U
M-1> AFZAFRAAFE] QITFALFB) BFA] BEA] oo 97
[I-2> AFZAFRAFRFL] R QYA EAJ(]) cervererersrmesmseensinisieiiiiiiie, 08
[MI-3> AFZAFRAFAFL] R QA EAJ(D) corverrevrrvmesminiiiiiiiiiiiiiis, 99

[II-4> Scandinavian Questionnaire 16 (SQ16)°l & aF AFZFZAf coreeene 101



2
[
b

2,
of
ol

9] Wk =A% (Chronic Toxic Encephalopathy) <l¥1% &8txA}

/\

AN AN AN AN AN A
Mo B M OB OB

=

/\

=5

/\

=5

/N

AN A
B =5

=

/\

AN A
el RR =

=5

/N

=5

M-7> f7]1 841 & Solgid A, &0l o A1) oo 102
M-8> 7] &4l #& Holgd A, &0l o Az (Q2) oo 103
[-9> G7) 8 T ZFZFZAFE] TSR e 105
-10> ATFZAFRAAALS] A S = GHALE] o, 105
M-11> AT ZAFPAALY] §7] A4 mF T i, 106
[-12> A7-2ARgAEe] IFARS aH4 5S40 (d )

WE QA BEAJ(]) rrrererermrmrmrmsnisssiiiii e, 107
MI-13> A=A Ake] QlALE b 54 (=)ol

WE Z QA EAJ(Q) worerrrererermrmnisiniii i 108
[I-14> A-2AgAe] Q1A 8 S (A =)ol

W Z] QA EAJ(]) rrorerererererereresrsrnsesei 109
I-15> A dAre] QlArg a4 543 (A =)ol

2 Z QR EAJ(Q) covrrerserrmmssiinisiiiiii s 110
M-16> AR 84 54 (ol el mhe AP 5A1) v 111
M-17> QIFARSI 8 SA (S50 ol w2 A PA] SAQ2) e 112
I-18> A=A ALe] QlALE b2 S (8he)oll

WE QA EAJ(]) corerererermrerressissiiiiiiie, 113
M-19> AzAb ko] Q1ARSE 8h2] 524 (3h)el

WE Z QA EAJ(Q) worerrrererermririsiniiiii 114
-20> 1AL 814 54 ()] mE SQI6 AHZHEd T 2ag e 115
M-21> A7ARE 4 S (AR mE SQI6 AF7H57d Tdnd oo 116
M-22> AFAFS3HY 54 (5Tl e SQI6 A5 348 - 117
M-23> 24 S4(H el uh2 SQI6 AZFTAH TAG oo 118



119
120
121
122
123
126
127
130
131
132

A - xi

3t

o

/}J’

o

1=
7184

Z_'

=

.

SQ16 A}

=

el

75}

)ell
ol WE F718A

o

=

]

Z]

2—1
AR 3
EQ(RET

E4(

E

=

;_l:
Z]
e
z_]
a

M-24> AF3 EA(
[-25> <l4-AL3] st
-26> <17-AL3 8t

[-27> Q1443
[-28> <l-A}3] sk

-30> 2]
m-31> A4
-36> A<
m-37> A<

-
It
-
It
A
Al
-
it
-
it
-
it
-
It
-
it
-
it
-
It

<
<
<
<
<
<
<
<
<
<

)



(Chronic Toxic Encephalopathy) ¢

=
o

544

m-39> A4
-40> A

VA
3t

<
<
<

= 7184 &

E4(HF)]

]
A

YA
It

o

SQI67} 7184

of &

IM-41> 1743

AYA
aL

7184 @& 2}

_(I_DI_
SQ16% 7184 &

£ SQ16%

J(Dol

Ex
=

S|
A

A)
Al

[1-42>
[1-43>

Ay
al

<
<
<
<
<

=
—

2)el

J

M-44> <17-A}3] 3}
M-45> <17-A}5] 3}

A
[I1-46> <1A}3] st

E
=

494

T
3t

138
139
139

3T
3t

i
3t

i
3t

&

[I1-48>

<3

I11-49>

<3

144

[I-51> =

<3

145

m-52> &

<3

146

SQ163} #7184 B A4

718A =F ko e

[e)
TT

[I1-53>

<3

148
152

153

[I1-54>

YA
aL

<
<
<

12}

-55> 915-A}3] 3
T-56>

AYA
ar

S|
A

A
2]

T
al



A - xiii

3t

ol wE Faxeat
%

Aol w
@)l

@20 wE

=
=

E
=

E
=

X‘]
=
;—_I:
;__l:

IM-61> VA3 8H4]

[I-58> ¢1A}3]
m-62> 2
-63> 2 ¢

m-57> A<

-
It
-
It
-
it
-
it
-
RYA

<
<
<
<
<

2 2 3 D & 8
— — — — — — — — —
+ : - )
g i 3 o
o m = g
0 S o o o)
N = 2 L i~
~ o o N ~ ~ <
olo ~ ﬂu %o =< =< olo
=) < < = o % f
zu : m_ﬁ.o : m_ﬂ.o : Jux_ : ! : Gt : Ju
I ST - N - R T R
_ JHL M JH._ M ]ﬂ . ﬁo m ﬁo . L
N ,ﬁ.o ﬁ.o 0 : N
= - - ~ Y ”
& N N v N N ®
~ WA WA =0 WA WA ~
K R X wr R L3 <K
o X X K X X ol

m% - - ) il il S mv_w
- ) ) =3 mj) i _
o £ £ = =3 =3 o
X0 ] — T _ X0
wr R o i o o wjr
xr o g 2 L = o) -
X oG = G T0 70 =
] - e < wr wr
il oo X B il
<~ B R4 OB " R ~
I e o o -
o WoR T )T o o X X o/
A A A A N A A
¢ £ % 8 g g
< < b = ¥ < <

<
<
<
<
<
<
<

168

167

II-71> A44 SA D] o

YA
aL

<



Xiv

ZA A 24T 5o WA SA Y2 (Chronic Toxic Encephalopathy) o®-4] o 8kzAL

ACACANA A A A
S = = < B =

A
=

A
=5

AN
=5

A
=5

AN
=

AN
=5

A
=

ANCACANAA
=S =S =

AN
=5

FE T TF(COITECL) w+vovrererersrrrsrsmsmsmsenminiiiii e, 169
I-73> QIpAbE b4 SAo] e RaARA71e] QRE e 170
M-74> A2 EA(Q)o] WE RE5LAAA7]0] ATE o 171
I-75> AP 5@ W FETAAST] ] AEE oo 172
[MI-76> Q1 TAF3| 82 EA o] WE G2FQ]9-7] «orveereereesiiienieeine, 173
[MI-77> AAA EA(1)o] W2 SR G-7] werererrrererrimrmnmnsissiiisin, 174
1-78> Z],Cﬁ;ﬂ 1_?1‘/\3 (2)011 w}% g\:;(]_g_?_yl .............................................. 175
III-79> SQI6 A457d 5 “Do you often feel depressed without any

particular reason?”9] oo wE FFE ANAFFAA A - 176
[I-80> SQ16 A2t 7ol W ZFE A BEHA A o 177
[I-81> 7184 & 45 5 “Adso] Ao ofFo

W2 ATE AAFEZA AR oo 178
[I-82> 7184 #&d A4 5 A4S =777 ofdet’ 9

oql?_oﬂ LQ-,LE? 7&%‘.}3 /1\_]761%%7&/\]_ }\ézq ...................................... 178
II-83> 7184 #&l 2234 el me 237E A4 A5 44

....................................................................................................... 179
[II-84> &7 oA mssmol wtE 7 ABAEHA H4 - 180
[I-85> &5 7184 Aol rdezsd mE HFE AAE AL 44

....................................................................................................... 181
MT-86> 1A 8 A A A ] AL T wovveressrrermmmmssssnnsessmsssssseeessoesennns 183
[M-87> AF2AFR AL Ao we oxded NAA A A3 - 184
II-83> A-ZAteldate] ol whe lxg o R4 A At - 185
M-89> AF2AFhAALe] d&o] whe oA AAAHHAL 23} - 186
M-90> AF2AFRAAL] 2o e Aol ANAAHHAAL A3} - 187
[M-91> A2 A F=29) o e QAo AR A A



/N

=5

AN

=5

/\

=

/\

=5

/\

=5

/N

=5

AN

A A
=5 =5

=

/\

=5

AN

=5

....................................................................................................... 188
-92> =79 A essioc] e Ax g A8 2

....................................................................................................... 189
M-93> &8 7184 AN md g e AA g N HeH4

....................................................................................................... 190

[I-94> SQ16 A5 < “Do you often feel irritated without any
particular reason?” 9] ool wpE <lxjddd A AAL A¥} - 191

-95> SQ16 AH54 < “Do you often feel depressed without any
particular reason?”¢] olf-ol] wh A Fd NP AL A} - 192

II-96> SQ16 A5 % “Do you have problems with concentrating?” 2]

oo wE olxjd A AAAZAAF AT} e 193
[-97> SQ16 AZ+=4 = “Do you have a short memory?”9] o4
Eq_e o] X]Og =] ﬂ%@‘ﬂ@/‘]’ 7534_ ........................................... 194

II1-98> SQI16 A4+57¢ < “Do you generally find it hard to get the
meaning from reading newspapers and books?” 2] o] -9
w2 9% ¢ g'ﬂ%ﬂ /‘\_]751@[3]7&/\} AT} v 195

[-99> SQ16 A2+ 5 “Have your relatives told you that you have
a short memory?”¢] ool w2 ¢lxjdodd AAAEHA} A3} -

[I-100> SQ16 A2t el wha A G AAA 1AL A7) - 197

M-101> 7184 A& A2k54 5 “Adiso] Asitt’e] o Fd m&
ORI A AL FAAE T wooerrsersserssesssessessessie 108

102> 07] 87 B8 A2h2a} 2 “AALs 2
A

[M-103> 7]8A e 24252 7l w2 Axjd gl A4 AE A4 Ao



/N

ANAA A A A A AA A A A A A
= R S T = < T = < T =< T = = SR = Ex

=5

AN

=5

/N

=5

71012 Q4o ool Fol whE AAFE AANVEAA} A
AT, A7) 4 oldeliie] W AFE NN 4H

ATEANIAS] AR A B A5 A
AR A Ao W AFE ADBEAA AH

NANEAAL Al e $7184) DA ANTHD) B4
NN AN Aotel whE R718A B ALFH) 5

2}
w2 nEYA(500] H]TF ARG AF) corer,
AL BRAYRA F R BAY A PA

Z W E Y 2 (500] T EF ARG A e



% A - xvil
220

3t

= i EZ 210091 BHE AR AF) coveeii

[1-123>

A
It

<

221

%

2

(10081 ™

L]
T
W]

o

N
A

Al

-
oy

F2

_,AO
11

o]

A

[1-124>

<3

999
993
226
226
226
998
229
93]

Odds ratio (OR) -=-++eeeeeeees

s }\]7] Tl ZET] vrernreneeniie

LSS

}

°
pal

o] U] AFE BH)IL(D) ceeeeeeees
o] Q] AL B):L(3) ceeeeeees

[}
[¢}

=
=

A}

Q5 o] Fe] AR BIE(D) e

!
e
pelel o

A
o

[¢}

L

EER R

1

R8s

1

h s

]
g 2

-

|

Ry

o
o

3T
IF

7| &A=
7] &A=
7OL;<

[-129> fF7]&A= ¢

=% 7

1
M-134> A+

0]
pal

[e)

-

[e)

-

=E EH2100%] ©]

[-126> F7]8A4 =
[I-135> AFZA3A 5 A

1-130> EF<l Aol
M-132> &7

-131> S+

[1-125>
[I-127>
[I-128>
[1-133>

-
it
-
it
-
it
-
it
-
it
-
It
A
Al
3z
Al
-
it
-
it
-
RYA

<
<
<
<
<
<
<
<
<
<
<

239

o
i
i

i

NI
o}
oF
o



i 2442 =23% 59 w5435 (Chronic Toxic Encephalopathy) <l¥2 <JgzAl

I A
[-1] A=) 19959 ~2007d, 771800l &gk WA S S S Abg] oo 10
12 WERE, 1997~ 20124, WS AR FS Selelr] 9eko]
571474 El(Solvent Team)oll & Z]|E AF] «eeeerereeremsmrmmesniicin. 12
[-3] S7]679 1A GAAR T ZAF G o 57
I-1] 3F2d AFE A QYT AA (T HEA] TE) ceerveemmeeenieis 69
[-2] 3-8 ATE AAYZAA(ET LR A 7)) ceoeerrereeremensneesensennns 70
T1-3] AIZATZ] AR T eoreeesreeeseessessssessssssssssssssssssssssssssssssssssissessssssss s )
[-4] AATGAT]FAAF IL corereseresrsesmsssmssisssinsisiiisisiisiissis s ]1
[-5] ATZ FA D ABE Z ] cereerererereeeisemenisees e, oY)
[I-6] S1T-0] BB IE cerrerieieiiieie e %5
M1 #716A12 918 FgEAmZe] Sl Al glold 7 4%
....................................................................................................... 27
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Aol A9 glol veshl, TE

s

ol ArhaL Harsof gkt o]
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=
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17} o} A

gl

TEE F2 oA tAE HH, H ek 22 A

(lipid-rich tissue)oll %% o] ¥ tH(Sainio MA Sr., 2015).
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A W=

1
-

A7} AZA L] A

LEbe] A8 Ae] 715 e] 23d

4 9ltH(Harry et al., 2001).
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R L TRy

=A% Z(Chronic Toxic Encephalopathy) ol%%] &8tzA}

<} [-1> #7184 &34 35E2

2% A& (Sainio MA Sr., 2015)

sleHE o s}3t=E 29 9 T2 Add AYH AL 4
HFE B} L=
A A3, e, FOA], AqYT 1T
(Aliphatic n-Hexane o Almlazo)
hydrocarbons) HomEe
HRIE, A8 75, AFA, 8, FJE
Toluene A4, aEpulol o, AN, AT}
s =4, v
Wk gslaea HAJE, FeA|, H2A, 42, 45, E2ol
(Aromatic Xylene 2HEZ Az o} Q13 23Xyl &
hydrocarbons) 2 s w aRrTy
& FebaE, A g REAXR 7
Styrene stEe g3, SAATEA, S 2H=
oo
T
Trichloroethyl AZA, HE AAA, F535E g,
richloroethylene | = o ) o1y 1z
a3} eslga Perchloroethylene |&4 @44, =etolag|d, A3
(Chlorinated P TS—— —
Dz : s E<nl
hydrocarbons) Trichloroethane 2 Z‘ﬂ, A= HAE; Al 'Ixﬂ, 2HA] Zﬂ, =
29, A S, setolAag, 7Y

Methylene chloride

Fme Y 292

(Alcohols and

Methanol, ethanol,
propanol, butanol

glycols) Ethylene glycol l?‘«%o_q’
=3t A Al (polymer precursor)
e AEA, HRNE, 95, AHA, LA, #H<l
(Ketones) Methyl ethyl ketone E AL seEel Aea
A2l i cctage | EE 28, DL WAL Q9] 3ot
(Esters) v acelale %9




EEH I A, AdEAE 2EA F 20%7F LT 3 FellA 784S F
woledl, 10% A=7F 77184 "ol EH3S =7va Baskal ivk(Leira
et al,, 2006, Tuomi and Ahonen, 2010). F=rol A= 2402 F7]&AE AHE
e ZEAVE AA S22 T 8%el sidethal Baskal glal,
718 A0l =EE = ZEAZE Q00N B oo R FAsta 9low, of= dyk ¢l
79 37%°l #Fetta Rastnt wEWEY] A9 A9 27%0l #lgs)
=109 9 Ao 22271 f7]8Ad wEEa vkl Basta 9JtH(Visser
I et al., 2011; van der Hoek et al,, 2001). A MAIH 2= F7]8A4 Al7o] vjd
25%H Ad7etar 1o 2015W7FA] A4l o AFEFe] 19909 Eo|ar =il v o]
T2AE] vid 7] 8All ksl Jlvkal ®Baska vk (Wildes, 2007; Furu
et al., 2014).

F ol oA A A8 gH o] FobA|aL, ZEAY] RS Be g ARgo] 3
ARt A FsdiA A4 wEFTe gAsta oy, s g
of ZEAEo| oA FAHEG 39 L AYgoR 7| &Ald w=EH i Qrk

(Kim et al., 2010).

F718A4E 5F719 DR E Folo] F47) Ak 2EAR 2L f718AE
golo] o =& gal4ol oA FUL st A% o =S B yEE Yuhd
F gon, oz Qld H A4d FFAAA S YErd & ok B
SATH(Baker et al, 1985). el =& Aol “ojd 7]} H o] Avh} F-a}
A FFEE 2 e A Aol o= HErh el et f7]4

2

|oF 1 A= E ] 4 vt A, B3 A7)7F doh w13 AR A
131384 f7]84= 89744 (blood-brain barrier) S 3t o =% A
HAH(Jin et al, 2004).
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4. 2R 2AF 5o wEA S (Chronic Toxic Encephalopathy) ol¥F% 98txA}

BRI ARt A RFE Ve SA4Y] dEE Aslete] ¥ F
2 9leh waaha Irin et al, 2004). T U2 710 WA 2aE e
= A #o] vk F 4kst 2Ed A nEFZ=gol &4 A &4 H g
7] % A4 323} free-radical-induced lipid peroxidation)”7} A &ke] 217 A
7} & = JE=ul(Corsi et al., 2007; Vettori et al,, 2005), ©] Il A f7]
AE Y= AF N-methyl-D-aspartic acid (NMDA) &4 7]5°] A

A
i, Ao ® o] W Agdds 8A 2do] 2R H o glutamated]] ©
3 FEEE Sl Al Aoy, vEeA AHAE T Bol AASHA Hol 9
S W= Ao By thDodd et al, 2000; Bowen et al., 2006).

A = ko] gACR LFERe F7]EA =EEd
AR EZF, BT, H&@Eﬂ%“o““, =oll A3 el 5o S0l vehaL, v
<= A

des dogIAY A

—~

Sainio MA Sr., 2015). o &)
, ol f71-8A AHA 9 oFe|dhs FFom ’1‘_73@@%“—1 %' 2 do7|7
EAjolgla WA EtHHarry et al, 2001). 1822 A=
J =] = (chronic toxic encephalopathy, CTE)* & -4 o=
et ol Q#h 7IxF w3t Ak f7]EA
] (Keski-Séntti et al., 2010; van Valen et al., 2012).
1960 = 9] Helena Hanninenoll oJjA] o] 8ts}ebl =Fof o3k AL
#7} K.il(Hénninen, 1964)8 5 A A1 G784 =l o3 ] v A2l
qeke]l FAE] Yehpr] AlFES AL, ]S “psycho-organic syndrome”, “orga
—nic solvent syndrome” 2.2 A|FE Tt =29 o] 59 :—#7}01]%11% 19703 th ol
Q#;W 717t Ft ) EAl wE:E & HASHE S S gig 4 B
7} Qoo thrt, FH kol hA WA SN Fe FFAE A tist A1 217
o JaFow Joua glon A Awo QIA7]T AstlAFy 4 +
A S

p =
T TEs AHske AR AAANSE T)e o)l o277 vhefsitt
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=
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L A&-5

UH(van Valen et al., 2012; Sainio MA Sr., 2015). 5 +7]-8#l9 A<
# 7|7t =E 5 49 HZF(encephalopathy)o] AT 4= glom o5
9] 3l vkl &A1 2 (solvent induced chronic toxic encephalopathy)©-

2 A <&star 9 vh(Baker et al., 1985; Edling et al., 1990; Baker, 1994; Mikkelsen,

International Classification of Diseases (ICD-10)o1 A& 7]-8Al 2] gk 74
HZS Aoy FelAHdefined causal agent)(ZE: TH2X; organic solvent)®
Qg =¥ F(toxic encephalopathy)(ZE: GR2)e2 #7]stal o™ (WHO,
2007), Diagnostic and Statistical Manual for Mental Disorders, Fourth Edition
(DSM-IV)el| 4 = substance-induced persistent dementia (= 292.82), amnes
~tic (3= 292.83), other cognitive disorder (F=: 294.9)2 %7]38}al QItHAme
-rican Psychiatric Association, 1994).

718l g M EH T AFEE s B U v 50

B

2] A ow ZAF 2784 %*J /ﬂiﬂ

S AR T AR BFE U AL, S 18 £ 94 A1

HFoln | oA 7]5 9 &AL S (attention), % (concentration),

=Aol e ®HF
Z=AF2) 709 (abstraction), AFaL(thinking), 78 (planning)ol A ©]4o]l A< 4= 9l
oh E tE ke ZA1% ZH(emotional control) 3 & 7] (motivation) 9] /¢

ol A2 E-ot4(emotional lability), &¥%(irritability), %8 ZA(reduced
initiative and energy)E & 9 AtHSainio MA Sr., 2015). 124} o]g 3 FAE
A 7F v o] A o]7] wiitel Fdd TS HERE ¢ de HlAgA A #Eidl
A 1#E sof gk dE =W %i‘f‘&xq&i AA GEE FA4 &S A, B
oAl A% 75 ol st A5, MY AH 55 & 7 o

HafjoF ettt ¥ sty 9lvh(Kaukiainen et al., 2004; Furu et al., 2012).

olgh ol We WFANN WHSAHZTE T4 FFE Akt AT, @



6 - A 2AF 5o wEA S (Chronic Toxic Encephalopathy) ol¥F% 98lxA}

& A AT ATATS WM F) BHOR AAFY S 2HL
R gtk F AV 4 F 719 £33 15 el wg WYEA

i
o

Z9] Ex- o7 ®ustal JvHJuntunen, 1978; Edling et al., 1990; Kaukiainen
et al, 2009a; Kaukiainen et al., 2009b). T SA > 5S 7P Z22tol| tia] 41
AANEY Arts did 7|98 53] 2s 719

34 (working memory), 37

I

(learning), 2] 2 (attention), A|&7Hvisuospatial) 715, F44 FZ(abstract re
—asoning), X7 2] £ X (speed of information processing)o A 23 o] WA slct
o B3t JH(Morrow et al, 1992; van Hout et al, 2006; Bast-Pettersen,
2009; van Valen et al., 2012).

AsER el 7]7F Bk F7]8Al0 mE:E ol dAske A, HFAlEHA
G Fdel Al B witol RS Ee AdAom Xdsy] o
aL, o] 23k o]+t wiEel] A ow S| ofgon de] WolsoAx
Atk 2Ey HE A 9 F B YgEolA TSNSl AYgHos
FolZod 3 a1, 19909 FroA = AHH 500 Qo] Hdom 2009
H A 577 Ay 5ok 35 AtHTriebig and Hallermann, 2001;
Sainio MA Sr., 2015).

&8‘ ot

n]I

19703 58] 5+ 3401]/\1L AP o5 WAk TS WSl s A
A 7155 Asto] AREal sk o™ (Juntunen, 1978), 19851 oll= WHOS} 34
Z1GAZ Qe HAE F de ST AW ey ERE TEskt
(WHO, 1985). &3+ vl= =27 & eo|he] Raleighol| A% 718419 4174 8-
&h2) Qe gk A asFol HHH {7 EAZ < 'J AT AR+
I} EFE HESATH, o] HAFlA = WHOS 57 F class IE 7 7HA =

ot shubes AT 718 lojA skt 9}% type 2A%} QX715 9] &4}
S YeE type 2BE R3] @ E3FtHBaker and Seppaldinen, 1986;



LAE-7

Cranmer and Goldberg, 1986) <3 I-2>.

oy gt 7] &A WA wFo| o3 W EAHTS AAIRA7]FH(WHO)
= 18(Type DS 7184 A& FF(organic affective syndrome), 28
(Type IDSl 7% wHA =AW (mild chronic toxic encephalopathy), 33 (Type
2] 5 YA SA 5 F(severe chronic toxic encephalopathy)®] Al 7} & o
2 BFsta Ao &3 A4 77184 Y3 (International Solvent Workshop,
ISW)ell A= WHOS RH=4YZF &7 5 45 TSAHTs F 7= &
ato] 4 1, 7d 2A, 738 2B, 78 308 F U 7HA fFdow BRea gk

3

[e)
[e]
5 Z3% 7 (organic affective syndrome)?l WHO type

d

-

;(;]I =

2 $-&(depression), =<HA (irritability), F34], 44 s st &u A3}
(loss of interest in daily activities)®] /o] oA 4= F &F A &HHH, &
fres B L, 79 A Ag-olm, olg g F4to]l wAske= el g 4]l
711 dHA IA L= AFolth BE W54 HF(mild chronic toxic ence

—phalopathy)¢! WHO type I= 7124 A& SFal Hl&] F/do] Asjxn 3

W

“Z A symptom only)”
A= ¥ Z(fatigability), 719
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8 XM A EAF 59 W54 Z(Chronic Toxic Encephalopathy) ollH& &&xA}
<3 [-2> {7]8A gt w55 o] &5 (Sainio MA Sr., 2015)
WHO criteria Raleigh criteria

Type I Organic effective syndrome

Pathophysiology: Unclear

Course: Days to weeks, no sequelae

Clinical manifestations
Depression, irritability, loss of insterest in daily
activities

Reduced CNS function: -

Type 1 Symptoms only

The patient complains of nonspecific symptoms
such as fatigability, memory impairment,
difficulty in concentration, and loss of initiative.

These symptoms are reversible if exposure is
discontinued, and there is no objective evidence
of neuropsychiatric dysfunction.

Type I Mild chronic toxic encephalopathy

Pathophysiology: Unclear

Course
Insidious onset, duration weeks to months,
reversibility variable

Clinical manifestations
Fatigue, mood disturbances, memory complaints,
attentional complaints

Reduced CNS function
Psychomotor function (speed, attention, dexterity);
short-term memory; other abnormalities common

Type 2A Sustained personality or mood change

There is a marked and sustained change in
personality involving fatigue, emotional lability,
impulse control, and general mood and
motivation

Type 2B Impairment in intellectual function

There is difficulty in concentration, impairment of
memory, and a decrease in learning capacity.

These symptoms are accompanied by objective
evidence of impairment.

There may also be minor neurologic signs.

The complete reversibility of type 2B is
questionable

Type III Severe chronic toxic encephalopathy

Pathophysiology: Unclear, often associated with
structural CNS damage

Course
Insidious onset, duration indefinite, usually
irreversible

Clinical manifestations
Loss of intellectual abilities of sufficient severity
to interfere with social or occupational functioning;
impairment of abstract thinking; impaired
judgment; other disturbances of cortical function;
personality change

Reduced CNS function
Type of abnormality similar to mild toxic
encephalopathy; more pronounced and pervasive
functional deficits; some neurophysiologic and
neuroradiologic test abnormalities

Type 3 Dementia

In this condition, marked global deterioration in
intellect and memory in often accompanied by
neurologic signs and neuroradiologic findings.

This condition is, at best, poorly reversible, but is
generally nonprogressive, once exposure has
ceased




‘4 (loss of initiative) 9] H] 504 Q1 T/t QlaL, AAZAI8HA 7] o]
of ARAQ A= gloH, =& A

Type 2A+ “A| &4 <1749 Wl 7|& W7l 9l =(sustained personality or
mood change)” *JH}o|H, 3] 2 (fatigue), 8414 &< (emotional lability), &

ZH(impulse control), ARFAQ1 7|32, ¢]E-(general mood and motivation)¥} ¥

2)
Hy o1z o] dA3tar x4# ] WM3Hchange in personality)’} = 7490t}
Type 2B+ “A14 7]5¢] &=(impairment in intellectual function)”¢] & $14]
7% o7t = A2 FF8l7] o] ¥ w(difficulty in concentration), 7193 & &
AHimpairment of memory), %552 A 3dHdecrease in learning capacity)”’} 1
ow MAZ HAlA FHo] ¥Hi= Agolvh ®3 o] B Bvg AE A
Bl U= F doH, of dAA 2 EJ of = B @Alo|th Type 3

=
2 “X(dementia)” 9] ©AoIH, Akl A5 g 7]
(deterioration in intellect and memory)7} 131, 21748+ 5

844 2270] § UERPIE dt) o] @At 238 FA dwkow Aa

o 97 gort 31817t YE MR Aol

(3) 71 &Ad 93t tAAEAEF TAAE
7h Aol o] 1995 HE 2007d7HA] #7]-8Alell ofg 2G4 v =gy
5 HAE 9 = (Keski-Santti et al., 2010)

A=A 19959 FE 20079704 7] 8A = )1ek WS o T
thel FAbsle] Hadtsd, A= Al B A AT A (Finnish Institute of Occu
—pational Health) = ¢]¥|¥]o] gt TEEo &= 7|53 &2 7| 507 46}
ATk o] 7IZF &<k 129719 Atel7h llon, st AFgAeRY At
do] rEd W gA0E THH HEH AT S4s A2 w4 Ak g
A8 ALshd, =AM S Alele 128710130tk At AlEA EAstE Aae
19954 1878 ellA] 2007 3 o2 FFAsigon, MAER v H 22 100%



10 - 244 =33 59 w5435 (Chronic Toxic Encephalopathy) ol¥% 98txA}

86m8olA 127 o0& FAadtal Sl FAlgka Baskgit 12y v =g
Fo] oalse] g ARel i A7 Bt BEWHA 26, A 47
o §A53 rka S9x, 19953 E 0059714 Bz ol4sle] Ags
AARAATFAZ FE A= F 42510l e, o] Foll 10378 (24.2%)°]
gAlel 9% TSR R AuHgth 531 20009 olF Avd B9t
20004 o] Aol TR Aguch Bapel b Ak wnshgl), 199543
199991714 |28 735 ke 714 389019125, 2000
g P g A
AAE A RAATL] WAEAHF & A7 JHHRA AR e
B 2048 AEEA VhE~An 96497k davka s (19 L]

\/

of\
=)
ox,
i
oL
Ly
N
o
il

CSE cases annually 1995-2007

Referred cases annually 1995-2005

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

[28 1-1] IF=, 19951 ~20073, F7]&A ol 23t T 54w 5 Al
(Keski—Santti et al., 2010)

Add 2= 25 =4 77184 925 7715 type 2Bl £38H3iaL
2% class I9] 9 A 9] v+ 116:1203:9])o|l o, &

:
N
N
(o



T A2 52.8A(H A 36A, Har 734, FHA 6.1)0] a1, Fit =F7|H 284
(A 7d, HaL 499, BFHA 83)0l Ak B Ht A =E= A ghd T (occup
—ational exposure limit years, OELY)= 105W(HA 43, Hi 26\, &
4.3)0] <3 I[-3>.

<3 [-3> A=, F7]8A ] o3 S HTo= JdE Al

L
[m
.

(Keski—Santti et al., 2010)

o D 2% | s ocw | ol deng | o8

P I
A% () 18 % 12 1 1
At AF(A) 517 547 5.0 5.8 195
() g/l 16/2 %6/0 93 11/0 101
EEAR
DEY (%) 2.3 2.9 274 274 23
OFLY (At 110 100 113 120 141

) A=A o] 1993WFE 1997714 F7]-8Aloll o g A=A S AL
#(Dryson and Ogden, 1998)
A=A 19939 FE 19973744 7] Alel og HA=H S AL E
Buskle=d, 193789 oE A 5 767o] RN ToR @

< 2
A 7] A4 YA BF7)E type 1o £k A= 149, type 20 @ E =

h v@d=oAae] {f7]8A od A 5Adx S Abel(The Netherlands cen
ter for Occupational Disease (NCvB), 2016)



12 - 244 23 59 w5455 (Chronic Toxic Encephalopathy) al¥% 98txA}

=
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400

300

200

number of intakes

100

1997 1998 1993 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

year

[2% [-2] YE@ &=, 1997d~2012d, TR SA w52 8215l r] $35}o]
71849 (Solvent Team)oll 212 ¥ Aldl (The Netherlands Center for
Occupational Disease (NCvB), 2016)

o] o] ot ddgh=olA 1997dF-H 20129704 "R 5452 &<l
< 98t Solvent Teamo 2 9F¥ A5+ [2¥ 1-2]9F o] 1997 2574,
1998 34374141 20061 1617, 2012 117708, <& [-4>9} 2o 1A 54>
o2 e 9= 20061l 2071, 20124 137102 R askal Qith



<¥ [-4> vga=, 20047~20124, §-71-8A1€)(Solvent Team)dl] <5 kg
Al (The Netherlands center for Occupational Disease (NCvB), 2016)

2004 2005 2006 2007 2008 2009 2010 2011 2012
Count| % |[Count| % |Count| % |[Count| % |[Count| % [Count| % |Count| % [Count| % |Count| %

Diagnosis

CTE 14 12 20 26 13 16 14 16 9 14 13 20 15 19 8 11 8 12

CTE combined
with psychological,
psychiatric or 5 .
somatic disorder as 8 7 “ 3
subsuﬂlary
diagnosis

CTE combined
with other 3 2 4
disease/disorder

92}
(=2}
ul
(=2}
o
oo
w
o
0o
w
w
W
W
(=2}

wl
0o
0o
ul
(=}
o
0o
w
w
S
w
NS
—
0o

—---total CTE o= . on . . . . . ) o . . o .
diagnoses— - 25 21 26 34 20 24 23 27 14 22 18 28 20 26 14 19 13 20

Psychological,
psychiatric or
somatic disorder
with CTE as subs,
diagnosis

Other
disease/disorder
with CTE as 2 2 1 1 1 1 1 1 2 3 1 2 1 1 0 0 1 2
subsidiary
diagnosis

0o
o
—
—
w
N
S
o
—
o
—
o
—
—
0o
w
—
0o

Psychological:psyc 6 = 4
hiatricdisorder

w1
©

11 10 12 10 16 13 20

o
<3}
©

12 9 14

Psychological or
psychiatric disorder o\ o | o0 o | o o] oo | 1 [2|1][2]0o]o|o0o o] o]0
disorder

Somatic disorder

with psychological . .
or psychiatric 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 3 2 3

disorder

Other . " =

disease/disorder 14 12 7 9 14 17 7 8 3 5 5 8 8 10 10 14 3 5
No CTE 36 30 14 18 12 15 19 22 16 25 13 20 23 19 17 23 18 28
—-total other = an / I 2 = =

diagrioses—— 60 50 27 36 39 48 41 48 33 52 34 52 39 50 40 55 34 52

g;’;gggff or no 20 | 24| 23 [ 30 ] 23 | 28| 20 | 24| 14 | 22| 11 |17 | 18 | 23| 15 |2 | 17 | 26

Unknown 7 6 0 0 0 0 1 1 2 3 2 3 1 1 4 5 1 2
Total 121 | 100 | 76 | 100 | 8 | 100 | & | 100 | 63 | 100 | 65 | 100 | 78 | 100 | 73 | 100 [ 65 | 100

, 718 A T

oL

x5 ZAHTriebig and Hallermann, 2001)

=, A, 5 ojggol maso] Adul A2 B
1

n

b

24 4o §718 A0 o % Wz wAge] e A%
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59 W= (Chronic Toxic Encephalopathy) al%1% &8lxA}

s, 19970l wmpa= Wyt
i-‘?ﬂtﬂ wEgo], WH=e ot Btk v £d9E

i
o 29 AE 039, olgglol= 0.1 o R Yttty Hashar Q)

<3 [-5> 1§, 19949~1997d, 2Ake} 7] 8Ael ofgh whdH S TAE
(Triebig and Hallermann, 2001)

Employees Employees Period Total cases Mean cases esEage

1994 197 n W94 1007 1904 1997

Denmark 2,585 2,675 1976-98 ~5,500 243 117 45 4H3 168
Finland 2,015 2,120 1980-97 486 27 14 18 6.9 85
Germany 34,957 35,299 1980-98 139 7 23 16 0.6 05
Italy 20,000 20,032 1980-98 532 28 7 3 04 0.1
Norway 2,159 22 1980-9%6 1,857 110 103 - 477 -
Sweden 3928 3917 1980-98 4,355 229 169 51 430 130
Switzerland 3,993 3,807 1990-97 7 1 - 1 - 0.3

Incidences/million employed inhabitants.
- no data or not calculable.

nh) 4, 494 71 eA9E WSS FHE(Furu et al, 2012)
F718A 0 28k A EA N T oA H o7 AE] theksid, o= Ad 7]

o thErhrnrhs tebvith 1] ol
5k el ol A 59T S



W74 4258 W Q14 5 767 9] F7]8ACl o R EAAETES Balstela,
7P S AYgwoeR xxyo] B, Y, HEAAFo|g Balstgitt
(Dryson and Ogden, 1998). W@ s#t=2] 7= 20039 4H 16509k
g AT T wid 7~229 ¢ RS Fo] AstaL glvkal B uskelon 7
e AAw o RE BAE, X oo, QFo
-rlands Center for Occupational Disease (NCvB), 2016). =29 o]o| A= 4704
b AT T i 409 AR fF7]EAl o A9 w5 Sl A kAL
ATkl Harskar 9] o™ (Leira et al., 2006), ¥ gt A= 19951 58 20073 744

540%F o] Q17 5 wid 7~18% o] WAt vkl Barsta Qlal, HA) £
A zoA 7HE Btk Basta vk <iE [-6> (Keski-Santti et al., 2010).
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(4) Tl 2R {7184 =& FF
7h Fr1seE e SEAY

20149 E S22 A7KE AAA
20140l 1,411,04578 8 <27 S5 ws AAleklaL, o] <
A AAY F2adAE 86781, A= 88407 0] AT olF 718 &

2 807 o= 09%eI =T, o] s J
sty]o] Qlom W EAN S Hiles “EAY <HE 7> <3E -8

4 @rﬂ” HAw 222 75 GA 227 360,1349, A=} L2247 97,620
Ho|lal, F 457,754 0| ltt. @ == 304 wRke] 1135627, 30~394) 7}
155,928, 4O~49*ﬂ7} 113,956, 50~59A417F 65,467, 6041 ©]/do] 88417 o] 3]
o g2 1d ek 258 3971 85,0369, 1~41do] 170,238%, 5~91 0]
776617, 10~14'd o] 447827, 151 o]o] 80,0374 o]tk A== F5 o]
U Aol FAbskE 4571 589, o2 39, ¥ 567, AxH2 356,793,
A7), 7k, 71, = ARl FAVekE 497t 9167, sk, w7l A, 98
A, BB FASHE A 97} 8581, gl S 29 25,2207
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<3} [-6> FHE=, 199511~20073, WH=SAHF o= ek 128 2] 7784

= 2 =5 2 HAE (Keski—Santti et al., 2010)

n (%)? Incidence”
Industrial, metal, or car painting 48 (38) 0.8
Construction painting 26 (20) 0.2
Printing - trade workers 12 9) 0.3
Floor layers lacquerers 11 (9) 0.7
Reinforced plastic lamination 11 9) 0.3
Wooden surface finishers 9 (7 09
Gluing 9 (7) NA
Motor vehicle cleaning 8 (6) NA
Other industrial work 4 (3) NA
Degreasing 4 (3) NA
Rubber product workers 2 (2) 0.1
Footwear workers 2 (2 <0.1
Gasoline handling 2 (2) <0.1
Vehicle and machine mechanics 2 (2 NA
Maintenance and repair work in industry 2 (2) NA
Production of paint, lacquer, and printing inks 2 (2) NA
Laundry worker (dry cleaners) 1M 0.1
Paint removing 1 NA
Laboratory work 0 (0) NA
Cleaning work 0 (0) NA

NA not available

#Some cases had more than one main work task

PAverage annual incidence 1995-2007: CSE cases/1,000 workers at the work task under
consideration according to the National Workforce Survey



<3} [-7> 20149% ARG F7E A A3 (&= ., 2015)
AN 2, TH(%)) 222K, 73H(%))
T8
0149 | 20139 | =7 | ZRE%)| 20149 0134 | 27T | ELE%)
56,831 49,953 1411045 | 1,105575
%- y b b ’ ’ bl
AA 1000) | (oog | B2 | 139 1000) | (ooo) | 02469 276
56,873 49,941 1410335 | 1,102,881
EZ2=7A 7 At} y ) ’ s ’ s
EEARAR | o) g | 692 139 999) 0p | NTAA| 219
olzka 2,400 - - - 368,107 - - -
8 12 710 2,694
O A A ZF 2 T ’
L (0.01) 0.02) va V333 0.1) 0.2) V13| Vish

<¥ 1-8> 20149 % AW §A7AXD1)Y AW =5 (LS5 2015)
} ol ans | ao4 | e | e, | T
T Sl I I RO POVIEE |l e
Rl
A7) 8,340 165 8,428 80 11 138 18
100.0) | (19 | (9%5.3) 0.9) 0.1) 16 | 02
AU F2AA | Loy | 8840 | 165 | 8428 80 11 138 18
(A, %) TUEEEE L 1000) | (19) | (95.3) 0.9) 0.1) 16 | 02
AAABAE | - - - - - - -
T Aol FASE A7 46629, S5 SARE 971 49687, =B
S Qol FASHE A5-7F 9061, S SASE 497 1,778% 5] AE‘r
A FEE 2225 59 vnk ARl 2 AFE o] 20,6911, 5~49%) AFY
Aol SLRAES 949711, 50~299%1 Al EAES 151,356, 300~999
ol AFAHe]l SEAFELS 624377, 1,000 ol AR 2RSS 127,799
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oltt.

A F fo1EEel oF AMelA WA 689, oA 129elgla

<32 1-9>, 304 Wk 87, 30~3941+= 297, 40~4941= 154, 50~59A4 = 274,

604 o] 1HolATt <E I-10>. FEHEE+=
1~4d& 189, 5~9d% 59, 10~14d<& 169, 15 oA

[-11>, 9EH2 = Axdo] 744, A

o] 1 njgh

°] 6%l

357} 307,

e <

<3 [-9> AgH FA3ZKDDe] FalAPE, A Al & L=, 2015)
Al
i
Al A} oz}
A 8,340 8,475 365
28 8428 8,079 349
o]d7]%t 2 2 -
2A 165 163 2
FEA 150 148 2
1=
. aki - - -
2
u‘i —_ _ _
7€} 15 15 -
L7)3ketE 80 68 12
2A 138 137 1
S 36 36 -
= = - - -
& s 18 18 -
FAR=R=2 5 4 1
7] €} 79 9 -
RIS R FatE 11 10 1
7% 6 6 -
Fraf g - - -
7€ 10 10 -
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59 W= (Chronic Toxic Encephalopathy) al%1% &8lxA}

b S A8 AT AR 7188 wE
EF #7184 wEHE 20 B35 AFAEGH W5 DT(Lee et

 FAell T 2005d &=

of
|t
Ao,
r

al., 2005)] A Tr7]9“11]§ HFee g 244 =47
g =AolA ¥ 10709 7MY = B 7] 8AE <E 1-13>3 2
M =S A %E% UERA F7]8Al= XyleneS & 22,7 ppm (TLV 100

ppm)¢| ™, MIBK 10.04 ppm (TLV 50 ppm), Ethylbenzene 826 ppm (TLV 100
ppm)©| 3L, 1-Butanol, 2-Methoxyethanol, Cyclohexanone, Trimethylbenzene,
Toluene, n-Butylacetate, 2-Butoxyethanol®] o]t} o] R+ ACGIHC
TLV mRke] o] Atk (Lee et al., 2005).

A
=3
o
\Y
Hd
=
>
B
ki
o3
2
A
-z
2
=2
>
1

= EAe 107] F7]8A)

2+ 345 % (ppm, Lee et al., 2005)

GM GSD Range TLV
Xylene 22.70 4.10 1.6-591.2 100
MIBK 10.04 3.09 1.0-404.2 50
Ethylbenzene 8.26 3.4 ND-160.8 100
1-Butanol 7.34 441 0.3-1545 50
2-Methoxyethanol 6.43 2.90 0.4-85.2 100
Cyclohexanone 578 759 0.2-182.9 300
Trimethylbenzene 371 395 0.2-57.0 15
Toluene 3.70 2.75 ND-58.0 100
N-Butylacetate 3.30 467 ND-160.8 150
2-Butoxyethanol 1.25 1.73 06-2.6 25

GM: geometric mean, GSD: geometric standard deviation, ND: not detected, TLV: threshold
limit value

19930l ®are AdAzd A f718A4 mEasidedds

e,

)



1+ 35.6 ppmo]

3

19932)2 27] & EFd %7}

™

[-14>. 1994 B

bk <

5]

7F &7 =

7184 HEAFA A 17970

d], olME 866 ppm, MEAEAE 37.7 ppm, =54

287 ppm, =&AL 242 ppm, 1,1,1-Eg]F 22|t 233 ppme] £Oo&
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_ZTI

o|J
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o)
[-15>.

-
,_L_E

)
3t

Fth <

°

o319 1993a)

(ppm) (GM=GSD (Range))

46.37£2.42 (15.9-189.9)
49.85+1.84 (14.1-130.8)

19.62+1.82 (3.7-56.6)
35.64+2.13 (3.7-189.9)

O ATFAL KLl

=
e

HedzsEn opAE o] E
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ojm, o1z A
[—14> 2127
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Total
GM: geometric mean, GSD: geometric standard deviation

1981
5, 1981)l 4]

Ik

jse]

2

AE AZGAA H 700 ppm7HA] A=,

EFde aF

it 230.3 ppm o=

231 600 ppm,

Az Al A

iy

jfase]

&)

EFllo] 31 400 ppm,

-
-

ST
=3

A2

I I-16>. 33t

AT <

1989)¢l]
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s

[e)

AR o} A5

17>, o A5~

Ay
.

2279 ppmo. & ZA 5

AT} <
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o] W= (Chronic Toxic Encephalopathy) ¢l¥1% <8txA}

<3t [-15> Exposure concentration by the type of organic solvent (ppm)

(YA o]FE, 1994)

Solvents N Median Range Mean SD TLV
Alcohols
n-Butyl alcohol 6 4 1-11 45 36 50 (skin)
Ethyl alcohol 4 8 2-9 6.5 3.3 1000
Isobutyl alcohol 14 2 1-90 9.3 23.3 50
Isopropyl alcohol 106 4 1-94 95 144 400
Methyl alcohol 34 13 1-159 195 273 200 (skin)
Aromatics hydrocarbons
Benzene 224 3 1-39 49 5.0 10 (A2)
Ethyl benzene 70 8 1-70 132 15.3 100
Styrene 102 7 1-183 20.0 32.3 50
Toluene 762 12 1-777 287 484 100
Acetates or ethers
n-Butyl acetate 113 4 1-71 6.7 10.0 150
Isobutyl acetate 4 2 1-3 2.0 0.8 150
Ethyl acetate 152 7 1-144 14.3 195 400
Methyl cellosolve acetate 68 2 1-8 2.1 15 5 (skin)
Methyl cellosolve 25 2 1-9 2.9 2.5 25
Butyl cellosolve 8 1 1-4 14 11 25
Chlorinated hydrocarbons
1,2-Dichloroethane 10 4 1-9 4.2 2.4 10
Dichloromethane 56 8 1-84 125 145 50 (A2)
Perchlorethylene 45 6 1-64 9.8 12.7 50
Trichloroethylene 124 4 1-143 79 151 50
1,1,1-Trichloroethane 9 11 1-257 23.3 386 350
Ketones
Acetone 158 29 1-949 86.6 1679 750
Methyl ethyl ketone 292 11 1-368 377 59.6 200
Methyl butyl ketone 23 2 1-8 2.2 1.8 5
Methyl isobutyl ketone 179 4 1-204 75 16.8 50
Aliphatic hydrocarbons
Cyclohexane 142 6 1-141 14.2 21.0 300
Cyclohexanone 12 3 1-30 58 83 25 (skin)
Others
n-Hexane 282 14 1-199 24.2 32.1 50
Pentane 27 4 1-127 20.3 46.6 600
N,N-Dimethyl formamide 11 4 1-39 79 10.8 10




<3 [-16> 7AIE AxY AFE, A9 77184 = (e s, 1981)
7184 & %=(ppm)

Q] A EFq SR WAl
A =l B A =2 At = # a1 B
A A 100 350 226.7 100 200 140.0 20 &0 45.3
4 140 180 156.7 100 150 1109 20 40 29.3
X go] A 80 100 90.0 80 90 83.3 5 10 6.7
)| 120 700 303.2 140 600 292.1 20 150 91.8
A = 300 700 4637 300 600 4578 35 150 1118
43 90 220 146.6 80 160 124.2 5 40 19.7
Az 300 350 320.7 300 350 320.7 60 120 835
T H 400 450 4237 280 350 314.8 50 100 3.7
X 3 100 400 1965 100 450 2014 20 45 349
A 3} 140 450 296.7 160 350 246.3 30 150 83.6
A B 140 200 1781 200 240 2189 40 45 43.7
3} 200 300 239.3 180 250 2137 30 40 3.3
v & 300 400 3153 250 300 2695 30 40 39.2
Al 30 700 258.2 80 600 230.3 5 150 5.0

<3 [-17> S8HAIE Ay AR, A4 77184 % (e 5, 1981)
71-84 &= (ppm)

2] HA =74 SRk Al
] # 31 Bt A # a1 3t =k =2 3t
LIE 50 351 194.0 50 300 168.2 5 50 239
Ak 100 300 192.1 150 250 1819 30 80 51.8
At 330 400 393.3 350 400 375.0 30 40 33.3
4 200 300 255.5 200 250 221.6 35 50 42.3
A 200 300 262.7 200 250 2273 40 50 43.6
z 57 200 300 250.0 240 280 260.0 30 40 35.0
LIRS 90 140 1255 &0 150 121.7 20 35 31.7
g7} 140 160 150.0 140 160 150.0 20 30 286
Al 50 400 2219 50 400 2132 5 80 36.3




26 - XA =23F 59 W =4YS(Chronic Toxic Encephalopathy) ol¥4 <JgzAl

A 3tetEd A Z AMGH EFAE 70 ppm, ZAAE 215 ppm, WEHAEAE
o

205 ppm, WEO|AFEAEL 320 ppml. 2 SAHFUY <FE [-18>.

<3t [-18> Chemical harmful agents by type of machine in chemical

product manufacturing industry (53¢ A<, 1989)
. No of Organic solvent (ppm)
Machine
factory Toluene Xylene Methanol MEK MIBK

Polymerizer 1 30 70 trace 145 -
Paint mixing 1 70 150 trace 205 -
Printing 1 60 215 - - 320
Emulsifying B B B B
and hydrate 1 50

Paint 1 25 35 trace - -

F718A 9] AEEAT A3 Het AF(=dTr T, 1993004+ o g
o] Wt 252.7 ppm, A o] 845 ppm, FEOHAHO|EY} 465 ppm, EFAS
219 ppm o2 HuEHon <F [-19>, AlvA|xy 22k 549 ¢ w2
AN wEEEet AE g A7 (Bt Ao} 200D = =F

9

E}2-
=
o
L

=

-~

a

roug

o] Hit 56.98 ppm, AlFE 3 ko] 922 ppml.&E A EATE <FE [-20>.
aglo} QI 2R EFA wEE A4 E7 T HF AFHAHFS
5, 2004)o A e} QI E &l AP A= EF9o] 105-181.9 ppmoi
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guglom <@ 1—21>, EREN
A7) Aot TxAAHF] AEFAF 5, 2000)011*1% AAzlo] 1658
ppm, ol =lAle] 404 ppm, EFd0] 174 ppm o2 R <E [-22>,

o JEN'
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<3t I—-19> Air concentrations of organic solvents in A factory

(=" 5, 1993)
Organic solvents N (%) Mean (ppm)
Alcohol compounds
Methanol - -
Ethanol 17 (39.5) 252.7
2-Chloroethanol - -
Isobutyl alcohol 27(62.8) 12.7
1-Butanol - -
2-Ethoxyethanol 12 (27.9) 1.3
2-Butoxyethanol 22 (5L.1) 6.8
2-Propanol - -
Ethylene glycol - -
Chlorides
Carbon tetrachloride - -
Trichloroethylene - -
Ketone compounds
Isopropylacetone 3 (45) 134
1,3-Dihydroxy propanone 4 (9.3) 105
Isopropyl pentanone - -
2-Butanone 32 (74.4) 285
Ester Compounds - -
Ethyl acetate 36 (83.7) 35.2
Methyl acrylate - -
n-Butyl acetate 28 (65.1) 465
Methyl acetate - -
Aromatic compounds
Ethyl benzene 34 (79.1) 33.0
Toluene 21 (488) 219
m+p-Xylene 39 (90.7) 84.5
o0-Xylene 33 (76.7) 71.0
1-Methylethyl benzene 6 (36) 6.8
n-Propyl benzene - -
1-Ethyl-2-methyl benzene 3(70) 49
1-Ethyl-4-methyl benzene - -
1,2,4-Trimethyl benzene 9 (2.9) 44
1-Ethyl-3-methyl benzene - -
1,2,3-Trimethyl benzene - -
1,3,5-Trimethyl benzene 5 (1.6) -
Number of charcoal tube analysed 43 (100.0)

N: number of organic solvents detected
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o] W= (Chronic Toxic Encephalopathy) ¢l¥1% <8txA}

<3} I-20> Organic solvents concentration in exposed group (ppm)

(433 73}, 2001)

Exposed group (n=13)

GM* GSD™ Min Max TLV
Toluene 56.98 1.27 34.00 81.07 100
Cyclohexane 9.22 1.61 3N 19.80 300
n-Hexane 7.79 1.77 4.02 16.94 50
Ethylacetate 441 2.34 0.80 14.13 400
Ethylalcohol 3.89 4.90 0.45 20.80 1000
Ethylether 2.74 2.83 0.96 21.65 400
n-Pentane 1.44 2.31 0.80 2.61 600
Methylalcohol 1.43 2.18 0.88 352 200
Methylethylketone 1.09 3.62 0.11 7.33 200
2-Methoxyethanol 0.90 1.74 061 1.33 5
1,1,1-Trichloroethane 0.53 1.22 0.46 0.66 350
Xylene 0.52 3.36 0.07 3.06 100
Isobutylacetate 0.50 318 0.22 114 150
Isopropylalcohol 0.47 2.24 0.27 0.84 400
Cyclohexanol 0.35 291 0.05 1.13 50
Benzene 0.28 2.56 0.09 1.62 10
Ethylbenene 0.27 244 0.05 1.01 100

“GM (geometric mean), “GSD (geometric standard deviation)
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<3t [—21> Airborne toluene concentrations and urinary hippuric acid

concentrations between cases (H4

2004)

Case No of Toluene (ppm) Hippuric acid (g/g cr)
subjects GM GSD F GM GSD F

A 19 389 217 121 1.10
B 14.8 78 0.31 0.11
C 181.9 173 110.35" 5.14 0.55 60.29"
D 14 10.5 59 0.33 0.14
E 6 102.2 134 474 1.33

Total 50 56.7 60.9 1.87 2.06

“p-value < 0.01. GM: geometric mean. GSD: geometric standard deviation.
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<3 1-22> TWA/TLV" of each solvents in solvent mixture and exposure

index of solvent mixtures (Em)™ (U< &, 2000)

o Overexposure
Solvents . MeaniSD_ TLV frequency (%)™
(minimum-maximum)

Acetone 1.19+10.83 (0.00-156.85) 750

Butyl acetate 0.35+1.21 (0.00-9.97) 150

Benzene 0.08+0.49 (0.00-4.98) 10

1-Butanol 1.44+6.10 (0.00-61.0) 50C* 2 (05)
2-Butanol 0.08+0.62 (0.00-7.51) 100

2-Ethoxy ethyl acetate 0.21£1.11 (0.00-14.09) 5 3(0.8)
Ethyl acetate 0.32£1.44 (0.00-12.64) 400

Ethyl benzene 4.04+11.91 (0.00-110.10) 100 103)
2-Ethoxy ethanol 0.14%0.40 (0.00-4.57) 5

Ethyl (2-, 3-, 4-) toluene 2.69+8.46 (0.00-108.01) -

Hexane 0.04+0.79 (0.00-15.71) 50

Isobutyl alcohol 0.05£0.24 (0.00-1.61) 50

Isopropyl alcohol 0.03+0.20 (0.00-2.06) 400

Methyl butyl ketone 0.08+1.07 (0.00-18.87) 5 2 (0.5)
2-Methoxy ethanol 0.09+0.35 (0.00-4.60) 5

Methyl ethyl ketone 0.08+0.72 (0.00-12.91) 200

Methyl isobutyl ketone 0.50+2.02 (0.00-21.84) 50

Propyl benzene 1.19+3.81 (0.00-25.57) -

Styrene 0.10£0.50 (0.0-5.62) 50

Trichloroethylene 0.06£0.77 (0.00-14.25) 50

Trimethylbezene 1.99+5.41 (0.00-54.40) 25 6 (1.5
Toluene 1.74+7.24 (0.00-102.62) 100 103
Xylene (m-,0-,p-) 16.58+56.48 (0.00-480.48) 100 15 (38)
Em 0.44+1.05 (0.00-10.20) 1 41 (10.3)

“TWA (Time Weighted Average concentration, ppm)/TLV (Threshold Limit Value, ppm),
“Em (Exposure index of solvent mixtures) = Xn/TLVn, where Xn is the time-weighted
concentration of the nth solvent and TLVn is the threshold limit value for that solvent,

sk

Sample number = 398, *Ceiling value (ppm)
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<3 [—-23> Results of neurobehavioral performance test for car painters

and controls (Ab&s3 AE38 1994)

Test Parameter Car painter (n=118) Controls (n=113)

Simple reaction time

Reaction time (msec) 25754469 2425+32.8
Symbol digit

Reaction time (msec) 3087.4+600.8™ 2842.3+485.6

No of error 1.80+2.4 1.32£1.9
Digit span

Length of memory span 7.61+1.43™ 8.23+1.62

Finger tapping speed
No of taps / 10sec
Dominant hand 65.636.1 66.33+6.2
Nondominant hand 59.29+5.9 59.67+6.0

*p<0.05, #*p<0.01 as measured by t-test. Values are Mean*SD.
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<3 [-24> Results of neurobehavioral performance test of car painters

by percent of TLV of mixed organic solvents (Al&-=3 FZ38F 1994)

%TLV of SRT SD DS <§oTr§ ) (noljl’ggm)
mixed | N (%) R : :
solvents Mean+SD Mean+SD O O | Mean+SD | Mean=SD | Mean+SD

error

<49 30 (254) | 251.6+32.2 | 2797.1+405.2" 14 777151 | 66.17+4.3 60.73£4.5

5-99 37 (314) | 253.6%44.1 2986.0£501.6 1.8 766£1.34 | 674164 60.95+6.0

>100 | 5l (44.2) | 2639555 3331.6£670.2 2.0 748146 | 64.0246.5 57.24+6.0

“p<0.01 by one-way ANOVA, SRT: simple reaction time (msec), SD: symbol digit (msec),
DS: digit span (length of memory span), FTS (dom.): finger tapping speed of dominant hand
(number of taps/10sec), FTS (nondom.): finger tapping speed of nondominant hand (number
of taps/10sec).

<3t [—25> Multiple regression analysis of neurobehavioral performance

test of car painters and controls (A& AZE38F 1994)

SRT SD DS FTS (dom.) ( PVIC;S )
Variable nondom
B’ D B ) B p B p B p
Group o 141 | 001 [259.4] 0.00 |-060| 0.00 | -0.79| 033 | -0.49| 0.53
(controls=0, car painters=1)
Age (yrs.) 08 | 025|572 | 000 |-0.09| 000 |-0.25| 0.12 | -0.13| 0.16

Smoking (none=0, <pack/day=1,

>Ipack/day=2) 2771044 1-209| 019 | -050| 0.70 | -1.05| 0.05 | -1.26| 0.01

Alcohol (no=0, yes=1) 09 | 089|203 | 079 |-0.16| 049 | -020| 083 | 1.16 | 0.21
Shift work (no=0, yes=1) 78 | 020 | 563 | 0.78 | -0.21| 0.36 | -0.00| 1.00 | 0.74 | 0.40
Constant 20821 0.00 | 881.9 | 0.00 | 11.53 | 0.00 | 75.98 | 0.00 | 65.33 | 0.00
R’ p value of F 4.7/0.05 235/0.00 10.2/0.00 5.3/0.03 35/0.15

regression coefficient
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<3t [-26> Multiple regression analysis of neurobehavioral performance

test of car painters (Ab&<=3} A53F 1994)

SRT SD DS FS ES
. (dom.) (nondom)
Variable
B | p B D B p B p B p
%TLV of mixed solvent 2521003 | 3792 | 0.00 | 023 | 050 |-1.57| 0.28 |-2.56| 0.07
Age (yrs.) 00 | 098 | 560 | 0.00 | -0.05 | -0.13 | -0.18| 0.16 | -0.00| 0.99

Smoking (none=0, <Ilpack/day=1,

>Ipack/day=2) 23 | 071 | 326 | 065 | -0.05| 0.79 |-1.40| 0.08 |-1.74| 0.03

Alcohol (no=0, yes=1) 110 | 033 | -158 | 0.90 | 020 | 056 | 0.83 | 0.57 | 0.74 | 0.59
Shift work (no=0, yes=1) 1941009 | 266 | 084 | -010 | 0.78 |-1.63| 0.27 | -1.05| 0.46
Constant 211.7] 0.00 | 8871 | 0.04 | 968 | 0.00 |76.41| 0.00 | 6368 0.00
R%p value of F 7.1/0.14 26.8/0.00 4.0/0.46 8.8/0.06 8.8/0.06

“regression coefficient

(2) 3 F71 €A =EHE 2HL EZFTE YA A FAPFE
2 W3l 3 7l(Lee et al., 2005)

A = #(spray painting), M E E3H(mixing of paint), B.2]A & EJ X ¢ (touch
—up) =429 (painting by brush)S &= L4302 &3 F7] &40 w5 E=
241808 % A LA 2, F Al mEHA] e Z2A
602 AAAE7ee sttt 2AA EFFEY dxae] Hge 747t
165:004 2 161105902 o5 2ol7t golth AARE =S F71517)



36 - A4 =4F 59 W =4Y¥S(Chronic Toxic Encephalopathy) ol¥4 <JgzAl

A8k AXEE d=d HAFH A4 8% A AHKorean Computerized Neurobehavi

ST, AR FEOR Bk AR) BEEARA), £7F

o
2
=N
)
<!
%8
D
C)
i

=
o
~
Ny
)

AR Y wsTFEe BAAT & FoaaHsly] e =] Wit 31566
msec®E ET9 H3F 2691.6 msecH T 98 2 (p<0.001), &7} F=
27| % e B4l M 6303], €4 Hi 5613 2 g2 - 656.53]
oF A 603315t frolshAl AATHp=0.046) <3 1-27>. HeF F oAl
FEe EAEEY Aol 109 vl A% i 2972.1 msec, 10-200 745
1t 3033.8 msec, 2068 Q1 A9 At 34524 msecE A Ho| F7ESE ut
SAZro] AojHthal Rustt) <# [-28>

<3 [-27> Results of neurobehavioral test of study subjects before and

after controlling age and education (Lee et al., 2005)

Unadjusted mean%S.D. Adjusted mean (S.E.)
Tests : B
Painters Controls Painters Controls
(n=180) (n=60) P (n=180) (n=60) P
SRT (msec) 2972700 | 2922+95.0 | 0671 | 296.0 (5.9) 2958 (10.9) | 0.992
SD (msec) 3,233.24993.9 | 2,693+711.8 | <0.001 | 3,156.6 (67.7) | 2,691.6 (124.3) | <0.001

FTSD (No. of taps/10 sec) 62.618.2 66.4+9.7 | <0.001 | 63.0 (0.6) 655 (1.2) 0.046

FTSN (No. of taps/10 sec) 55.9+8.0 60.2+9.7 | <0.001 | 56.1 (0.7) 60.3 (1.2) 0.003

S.D.: standard deviation, S.E.: standard error, SRT: Simple Reaction Time, SD: Symbol Digit
Substitution, FTSD: Finger Tapping Speed of dominant hand, FTSN: Finger Tapping Speed
of non-dominant hand.
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<3t [—-28> Results of neurobehavioral test of shipyard painters by

duration of work adjusted for age and education (Lee et al., 2005)

Tests < 10 yr (n=48) 10-20 yr (n=41) > 20 yr (n=91)
SRT (msec) 297.8 (20.4) 2979 (11.2) 292.3 (11.6)
SD (msec) 2972.1 (282.5) 3,033.8 (155.1) 34524 (160.7)°
FTSD (No. of taps/10 sec) 64.8 (2.3) 63.9 (1.3) 61.3 (1.3)7
FTSN (No. of taps/10 sec) 576 (2.4) 56.3 (1.3) 5.2 (1.3)

x; P<0.05, #, P=0.052, S.E.: Standard error, SRT: Simple Reaction Time, SD: Symbol Digit
Substitution, FTSD: Finger Tapping Speed of dominant hand, FTSN: Finger Tapping
Speed of non-dominant hand.

(3) A X =FAFEN A xylened TF 78419 94 =&
of ot MN7ZYFETAH o3 (Ruijten et al., 1994)

7h 37 W

ZALRAA FHeke A B 4ol ojd HEAE RxwoR A
ot AAYE75S vl Frletith S A BFA A =AY S 5t
T EAToR f7]18A0 TAHCR wEEE 222 28 dES #A3lv]e
Ak 22 S A FAd ReE 2R gz 259 s S8
A, B2 75 SA4, AFH AA Y eAA 23S vaskd ) A4 A2 AAL
= AR FAE AEEEE S5, A8 575 Brlekr] g
ANEE AFE A PsAA] ¢ F7<Q NES (Neurobehavioral Evaluation
System)& AT NES AR 3HS =+ Simple Reaction Time Test,

Color Word Vigilance test, Symbol Digit Substitution Test, Hand Eye
Coordination Test, Digit Memory Span TestZ A 3351t}
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b %7t Az

o] el Aak Bl vzl Ml 44 Wakst o Ak, BH7
e §A317 9 olgdn naaedn. E9 o 928 2 v o}az—z—cﬂ
ol BAMOEE fOIF Aok AT <E 129> WAL E 5

)& Symbol Digit Substitution Test &5l A E=7430]

2 2T 261.4+349 secH T} ok A Aa, AH ) %?&r%% Ii’ﬁﬁi =
o = =4go] 234 sec A HHES 3 tH(p=0.01). 3+ Color Word Vigilance
Test FEolA A5 W3k A97F TgFo] 2.09+3.198]0]9, o] Wizt
0.83+0.983| Bt} frolatAl Bk, Ay 5Fres AT $ollx =4sol
1.213] #FoletA o /& HERATHP=0.04) <& [-30>.

<3t [-29> Severity of symptoms of painters and referents
(Ruijten et al., 1994)

Difference
bifezmiSID) i 10zl Exposed-Referents
Exposed Referents (ANCOVA) p

Mood changes 2.12+0.63 1.79+0.55 0.32 0.04
Absent mindedness/memory 1.99+0.70 2.04%0.50 -0.05 0.39
Sensory and motor complaints 1.61+0.57 1.47+0.55 0.10 0.26
Chest complaints 1.59+0.57 1.54+0.58 0.02 0.44
Equilibrium complaints 1.55+0.57 1.28+0.36 0.24 0.04
Somatic complaints 1.84+0.57 1.68+0.63 0.14 0.21
Fatigue 2.62+0.70 2.10+0.65 0.51 0.01
Sleep disturbances 2.17+0.64 1.90+0.61 0.23 0.10
Solvent related complaints 2.02+0.58 1.75+0.50 0.27 0.05
Personality/questions 2.01£0.56 2.04+0.64 -0.06 0.36

First two columns: mean and SD of raw data. Third and fourth column: adjusted difference
and p-values between painters and referents (ANCOVA).
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<3t [-30> Psychometric performance of painters and referents
(Ruijten et al., 1994)

Mean+SD RAW Data Difference Effect of
Exposed-

Exposed Referents Referents A(K/Er;g)e e
(ANCOVA) b

Learning and memory
Digit Memory Span Forward

correct responses 5.72+0.98 6.03+£0.95 -0.19 0.25 -0.03 0.85
Digit Memory Backward

correct responses 514+1.17 5.69£1.40 -0.39 0.14 0.14 053

Attention

Simple Reaction Time Test

latency (ms) 256.0x46.6  244.5+299 77 0.25 26 0.75
Color Word Vigilance Test®

missed 2.09£3.19 0.83£0.98 121 0.04 1.80 0.00
false positives 1.78+2.41 1.09+0.95 0.50 0.18 1.05 0.01
latency (ms) 643.0£61.4  639.7£92.0 -36 0.44 -6.9 0.68

Perceptual Coding

Symbol Digit Substitution Test

latency (s/10) 28754348  261.4+349 23.4 0.01 11.9 0.07
Motor Performance

Hand Eye Coordination Test

Sinus Pattern

Mean absolute error” 2.20£0.36 1.98+0.30 0.22 0.01 0.03 0.67
Sawtooth Pattern
Mean absolute error” 2.32£0.38 2.14+0.34 0.16 0.05 0.02 0.75

First two columns: mean and SD of raw data. Third column: adjusted difference between
painters and referents (ANCOVA). Fourth column: effect of average CEI (MLR).

SN exposed = 23, N reference = 24.

“natural logarithm of mean absolute error score in pixels

4) = 4+ %
7h w718A Hw SRR A A A -
Ak A sl A A4 - (PR
Feuetell A 19931 d o] EF el v A 3187152 100 ppm ©] &
™, 2E#E 50 ppmol itk o] Al M= Aded st o3 s 8UIE E
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Al SERESAIZE AR o] §)E Hwr WHEAIZRE AARskaL, A E(Digit
symbol, Psychological Corp.2] Wechsler Adult Intelligence Scale(WAIS), 7
SHAl 2221 7<), WlEA] 2 AR Benton Visual Test, WHO, %t 7147), 2Fefolnt
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24 o8t

Aoty BiEkdt <E 1-31>.

<3t [-31> Results of simple reaction time and its standard deviation,

digit symbol and Benton visual test (AFFHAATY, 1993b)

Item Group No Mean SD 95% CI

SRT Normal 48 265.5 39.1 254.1 276.8
Toluene 38 2714 384 2588 284.0 t==0.70 p=0.485
Styrene 24 2832 379 2672 299.2 t=-1.83 p=0.071
Total 110 2714 389 264.0 2787

SRTSD  Normal 48 152.2 429.3 215 276.9
Toluene 38 140.0 462.3 -11.9 291.9 t=0.13 p=0.900
Styrene 24 51.1 235 41.2 61.0 t=1.15 p=0.255
Total 110 1259 392.1 51.8 200.0

DSY Normal 48 57.8 194 52.1 63.4
Toluene 38 435 155 384 486 t=3.69 p=0.00
Styrene 24 484 187 405 56.3 t=1.95 p=0.55
Total 110 50.8 189 472 544

Benton Normal 48 84 1.7 79 88
Toluene 38 6.7 2.4 59 75 t=3.83 p=0.00
Styrene 24 75 2.3 6.5 85 t=1.80 p=0.075
Total 110 76 2.2 72 8.0

SAP Normal 48 422 48 40.8 436
Toluene 38 40.9 6.5 387 43.0 t=1.10 p=0.273
Styrene 24 421 55 39.8 4.4 t=0.07 p=0.974
Total 110 417 56 40.7 428

SRT (simple reaction time), SRTSD (simple reaction time standard deviation), DSY (digit
symbol), Benton (Benton visual test), SAP (Santa Ana Preferred)
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<3 1-32> Differences in the latencies of BAEPs (AFd B AA T, 1994)

(msec)
Control TRI t* Lead t*

1 1.55+0.164 1.51+0.168 0.55 1.43+0.076 1.30

I 3.92+0.249 3.76+0.176 1.81 3.73+0.150 1.47

Left A% 566+0.195 561+0.136 0.77 5.76+0.327 -0.70

[-1II 2.37+0.222 2.25+0.254 1.27 2.29+0.132 0.71

-V 4.11+0.162 4.10+0.183 0.22 4.32+0.255 -1.92

1 1.59+0.173 1.53£0.161 0.79 1.6+0.283 -0.09

I 3.85+0.188 3.78+0.244 0.73 3.76%0.250 0.77

Right A% 5.78+0.132 569+0.106 1.76 5.93+0.438 -0.69

[-1II 2.27+0.168 2.25+0.199 0.15 2.17+0.431 0.46

-V 4.19+0.157 4.16+0.230 041 4.33+0.705 -0.40

“All values are statistically non-significant.
t}) Posturography & ©]-&3 &3 /7]8A4 =E2t9] 2754 9 F7HA
HE, 2004)
#7184 5 ﬁ}%@oﬂ g S FFANAA GFS FYNOE 27)0) WA
[e)

Posturography S A ¢HéFaitt. o]
}(Vestlbulo Ocular Reflex, VOR)7} 7184 =& =245
AA B o] Btk Bt &8 f7]8A4 =% AR body sway 7t

S7Hts Baro A Algtetd=Hl, £ 718 A4S AHS-shs 393 vzt 78
e o= Blask.
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(W) Z=AF W&

A A =ZFA] 9, Scandinavian Questionnaire 16 (SQI16), Posturography
(Accusway plus, Advanced Mechanical Technology Inc., Watertown, MA, US)
= AbEEte] FAbelSith AFEE body sway WHEEE Area FOGFS & Z719)
A1 COP (Center of Pressure, &2 F7 S44d o] A|de) FALE H)7F 2291 H
), Length EOGF& £ Z7Ad 4 COP7} w2191 Z9]), Area EC(ir S 72 %
Ao A COP7}F &2¢1 WA) Length ECGreg 72 Z7A COP7} &2)¢l 4
o)E SAAT

Z4 2124097 cm?, & 1.79+0.77 cm’E

3k 2ol 7} QI oY v E FoA sway ZolE k=Etoll A 3849+7.90

o] ,

cm, Z7o A 35374534 cm® 2] 3k ko) 7t A A THp=0.044). =3+ +& 7
ZANA sway AL =704 3784214 cm’, tHE T A 35041.70 em’E
o3k zpol7b glloer, w5 TS FHoAM sway 4dol= Tl A

=F
8+17.86 cm, tHZ&TA A 51.93£12.82 cm= 2|8k #}o]7) QAithar ® sl
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097 1.79 0.77 076

212

Area_EO"

5.34 044

30.37

38.49 790

Length_EO"

3.78 214 350 1.70 740

Area_EC

51.93 12.82 506

17.86

55.48

Length_EC

x: p<0.1, # by Mann-Whitney Test

5, 2004)

gl

[—-34> A& ZA3}9} sway HI9}9

<3f

InLength_EC

InLength_EO InArea_EC

InArea EO

-0.26

0.04

-0.16

0.13

SQ16°

-0.25

-0.09

-0.28

-0.02

Q45°¢

# Scandinavian Questionnaire 16
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<3 [-35> Sway ¥ 933 Hjx|&= Q.

ol

L

of 37 Ale (A s, 2004)

Sway¥ =g R bt
[ 0.185 0.043

g 0.051 0.674

o 0.248 0035

InArea_EO BMI 0.097 0.299
Fg o5 0.208 0.040

T FAdF 0.099 0.341

[ 0.192 0.039

] 0.049 0.6%

Lol 0.132 0.265

InLength O BMI 0125 0.186
Fg o5 0.159 0.120

T A 0.124 0.242

e 0.041 0.656

A 0.152 0.223

Lol 0.199 0.094

InArea BC BMI 0.095 0315
F o5 0.249 0016

T A 0.078 0.458

e 0075 0418

A 0,052 0643

Lol 0.214 0.074

InLength EC BMI 0018 0851
Fo oFg 0.280 0.007

TA A= 0.062 0.559

e el 2
o] Qi BerRA )

]

o

Al

Agko] A=
Al 7H] F8

784 23l (Kim and Kang, 2010)
Share] AAA A

4 a3

e



23} e (methyl bromide) 2}

Al 23 organotin, acetonitrile, QAF3}FEF Ao

tdoh <3 [-36>. ©]

5

A= B

[-37>.

<3

41 (Kim and Kang, 2010)
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<3t [—38> Clinical neurobehavioral test used in solvent exposure
(o] A&, 1990)

CNS function Test

Verbal comprehension Cognitive vocabulary test
Other test of verbal comprehension (similarities)
Synonyms

Cognitive non-verbal functions | Block design
Picture completion

Psychomotor function Simple reaction time

Choice reaction time

Santa Ana test or Lafayette pegboard
Tapping test

Perceptual speed Digit symbol substitution, or Symbol digits
Bourdon type of test
Trail-making

Short-term memory Benton retention test of visual recognition

Benton recognition test

Digit span or Serial digit learning

Associative learning or other test of paired associations
Serial learning of words

Mood or affective state Profile of mood state (POMS)
Rorschach
v AGA §7)8A S5 A4, 2002)
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<3 [—39> Neuropsychological test findings in solvent—induced disorders
(o] A&, 2002)

et Organic affective Ml(itocmhzomc Seve{; Xcigronic

Spagiomme encephalopathy encephalopathy
Cognitive verbal ability - 0 -
Vocabulary (power test) - 0 -
Psychomotor function 1 2 3
Simple Reaction Time' - 2 -
Santa Ana' - 1 -
Tapping' - 1 -
Perceptual speed - 3 3
Symbol Digit! - 2~3 -
Short-term memory - 2 3
Benton Retention Test' - 2 -
Digit Span' - 2 -
Mood 3 3 3
POMS' 3 3 -

'WHO core or supplemental test. ReF: WHO & Nordic Council of Ministers (1985).
O=test performance or psychological function almost never impaired, 1=occasionally impaired,
2=usually impaired, 3=nearly always impaired and no information available.
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o] & o] AFA AMSH AFH A YT AAME ZEZIWOZ = Swedish
Performance Evaluation System (SPES)< =

2 AALe] M AALR AREEFAL Qe[ T 33 A12008-234% EA X
A7) NS B L] gk Aol gtgo] JEl MaxMedica Inc.®] &=
8 AFE AA 35 HAHKorean Computerized Neurobehavioral Test System
(KCN)*)E AHE-3H9d u}.

Est sk HaFE 2l 3%7&/\}4 AraE & AF AAEE S 2= dent
S A1 7HSimple Reaction Time), H 35241 7](Symbol Digit Substitution), <
2+2]9-71(Digit Span)& E& AFZAMgEANA] s AR A8 o,

]
AP Aesh g vhet 2k
e ik-8- Al H(Simple Reaction Time) & A9 2Az4go] Z37E 3t 5
255% AR EfHeHAl Yehuy, ZAAE o] v g we
[RzR=s 7] (space bar)E T2 AARO|AL, HFE = st AAAd
o] Uetu= &XHFE AT EAMAAE 2o 271E FE WA 8 ARbE
0.001% ©@9l= St Az 33 5t 24 vrehu,) 241 747Fe] AAp
Yeh S o 7|RE2 98-8k AlZH(reaction time) &2 1 AZHE9]
A7 Asow 7] EHH
H 3522431 7] (Symbol Digit Substitution)= #3578 3FH 2] Aol qloj=
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<3 II—3> Results of computerized neurobehavioral tests of control group

and cases exposed to organic solvents (&% 5, 1998)

Unadjusted mean+SD Adjusted mean”
Tests Exposed Control Exposed Control
(n=88) (n=88) (n=88) (n=88)
Addition
Reaction time (msec) 3.828+859" 3.357+788 3,784 3,402
SD (msec) 820+329 748+292 806 763
No of correct answer 33.2+5.7 351+4.9 33.1 35.2
Symbol digit
Reaction time (msec) 2.872+423"™ 2,532+327 2,875 2,530
SD (msec) 970+392"™ 7391262 982" 728
Digit span
Length of memory span 8.14+1.37 8.36£1.86 8.16 8.37
Finger tapping speed
No of taps/10sec
Dominant hand 66.4+8.1" 70.0£8.2 66.6" 69.9
Non-dominant hand 59.7£8.5 60.6+7.4 59.6 60.7

Middle school graduates (8 cases) and junior college graduates (12 controls) were excluded to
adjust the disparity of educational level between two groups.

“p<0.05, “p<0.01.

*Adjusted mean controlling for age, smoking, alcohol and working duration.
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<3t II—4> Results of traditional neurobehavioral tests of controls group

and cases exposed to organic solvents (&% 5, 1998)

Unadjusted mean = SD Adjusted mean’
Tests Exposed Control Exposed Control
(n=88) (n=88) (n=83) (n=88)

Addition (sec) 150461 12157 148 123

No of correct answer 38.2+2.0 382+2.1 38.3 38.1
Digit symbol 56.7£10.6° 62.2+1.0 56.7 62.2
Digit span (forward) 8.6+2.3 9.0£2.0 8.6 9.0
Digit span (backward) 59+2.2" 6.942.1 59 7.0
Digit span (total) 14.5+3.6 15935 145 16.0
Tapping

Dominant hand 17494225 1795187 1764 1780

Non-dominant hand 150.6£20.7 152.0+154 151.0 151.7
Benton visual retention test 7.95%1.1 8.18+1.0 793 8.21
Pursuit aiming

Correct dot 203.7+35.5 2176+35.0 205.2 216.1

Wrong dot 14.6+15.6 9.2+154 16.1° 7.8
Pegboard 61.9+6.5° 64.8+5.4 62.0" 64.7

Middle school graduates (8 cases) and junior college graduates (12 controls) were excluded to
adjust the disparity of educational level between two groups.

“p<0.05

*Adjusted mean controlling for age, smoking, alcohol and working duration.
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<3 II-5> Factor analysis of neurobehavioral tests (<38} =, 1998)
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(C) computerized neurobehavioral tests.
(T) traditional neurobehavioral tests.
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<3 [I-6> Discriminant analysis of computerized and traditional

neurobehavioral tests (B&3% &, 1998)

Classification function coefficients

Variables Exposed Control

Computerized symbol digit 506 601

Pegboard 418 453

Constant -22.4 -289
Classification results predicted group

Actual group Exposed Control

Exposed (n=88) 60 (68.2%) 28 (31.8%)

Control (n=88) 24 (27.3) 64 (72.7)

Ungrouped cases (n=20) 12 (60.0) 8 (40.0)

Percentage of grouped cases correctly classified: 70.5%

<3t [I-7> Relative evaluation of validity of neurobevioral tests
(BE3 5, 1998)

Concurrer_lt Vaﬁdjty Construct validity Discriminant
Tests S et Hippuric|Neurotoxic| Group |Factorial | Discrimint analysis
acid | symptom |difference | validity | ability

Computerized

Addition 0 @

Symbol digit O ) @) @) ) @ @)

Digit span @

Finger tapping” @) 0 @) ® @)
Traditional

Addition @) @

Digit symbol O @) @) @) @) @

Digit span @

Tapping” @

BVR 0 (@)

Pursuit aiming” o) @

Peghoard” ) o) @) @ ¢) e

(@: Perception and response speed, @: Memory, @): Motor, @: Dexterity, BVR: Benton visual
retention. “motor or dexterity are move valid if they don't have a correlation with educational
level and other neurobehavioral tests measuring intellectual performance.
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Benton visual retention test, 371, AL $-71= AAAF A== AG7F 2H2t

0.64, 0.64, 0.60°1At}F <3E II-9>.

<3t [I-8> Mean performance score and reliability coefficient of test and

L

retest of computerized neurobehavioral tests (A& &, 2000)

T Test Retest R
Mean+SD Mean+SD
Simple reaction time
Reaction time (msec)™ 256+32 267+31 0.78"
SD (msec)™ 51+20 57+21 0.46™
Additions
Reaction time (msec) 2802+561 2844+569 0.90"
SD (msec) 626+266 6104245 061"
No of error 3.22%3.29 2.61+2.07 031"
Symbol digit
Reaction time (msec)™ 2106230 2027+193 0.82"
SD (msec)™ 670+327 581+184 0.38"
No of error 1.12+1.14 0.86+1.04 0.15
Digit span
Length of digit™ 9.93+1.37 10.20+1.48 0.74*
No of error 4.04+2.1 3.98+1.9 -0.10
Finger tapping speed (No/10sec)
Dominant hand 72.0£8.6 72.8¥9.5 0.85"
Reaction time 139416 137+17
Nondominant hand 64.3+89 63.8+9.3 0.89"
Reaction time 156421 157422

“p<0.01, " test-retest reliability coefficient.
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<3 II-9> Mean performance score and reliability coefficient of test and

retest of traditional neurobehavioral tests (AF&5 5, 2000)

- Test Retest ;
Mean+SD Mean+SD
Benton visual
Retention test 0.46+0.91 9.600.77 0.64"
Digit symbol
No of correct symbol™ 77.3+9.2 80.0£9.6 0.86"
Reaction time (msec) 1181+147 11434154
Digit span
Forward" 12.0£1.8 12.4+1.8 0.46™
Backward™ 105426 11.62.4 051"
Total™ 22.5+3.8 24.2+34 0.60™
Pursuit aiming
No of correct dot 268.1£36.1 272.9+36.2 0.72"
No of error 4946.1 5.7+7.2 055"
Reaction time (msec) 449+66 440+64
Pegboard
No of pin 66.055 66.845.3 0.64™
Reaction time (msec) 18284151 1810+144

“p<0.05, “p<0.01.
" test- retest reliability coefficient.
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<3 II-10> YA 79 T8 QX9 d go] (A&, 2003)

SELE ol
T9] attention, concentration, working memory
ol of language skill, verbal function, linguistic ability, verbal intelligence

visuospatial function, perceptual-organizational skill, constructional ability,

nonverbal ability

714 memory, learning, amnestic skill

executive function, frontal function, adaptive ability, problem solving,

higher-order cognitive function, goal-directed behavior
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[ I-4] AZAAA 1T

(\}) SNSB-II

o] AFrollA AL AAA YA B2 A2 E A AAF 23 (Seoul Neu
~ropsychological Screening Battery 2nd Edition, SNSB-1I)& AM-&38 9 thH( 7341
5, 2012).

SNSB-II+= S&4Ql A7 eldA g2 A 75 H7hske vhdst 4
AbEE A Atk FoFT T, do] B 1
7198, AF9/88 7159 Al 7 QA 4 9s "otk AAREe] E3HE o
Aom, F=my Fro]H A/ HAAHKorean-Mini Mental State Examination,
K-MMSE) &= E3H= o] ok AA 5, 2010).

WAHALZ AAJahH A 2 QA7 oF TAIRF 45kl A 2417 A= AF
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2 e} #EE VS E, Alet 7E, 7198, AR/ 715y oAl 7EA <
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<3 II-11> SNSB-I19] +A (S 5, 2012)

SEEE RS

Digit Span Test (DST): Forward / Backward

Fo5d Letter Cancellation

Vigilance Test

Spontaneous Speech / Comprehension / Repetition
olo] @ 19} gorgﬁn*]io%or.l_Namng Test (K-BNT)
Ay =g eading Titing

Finger Naming / Right-Left Orientation / Calculation / Body-Part Identification
Praxis Test: Buccofacial / Ideomotor

K-MMSE: Drawing
NEZ 7)E Rey Complex Figure Test (RCFT): Copy
Clock Drawing Test (CDT)

K-MMSE: Registration & Recall

Seoul Verbal Learning Test-Elderly’s version (SVLT-E): Immediate & Delayed
Recalls / Recognition

RCFT: Immediate & Delayed Recalls / Recognition

Contrasting Program / Go-No Go

Fist-Edge-Palm / Alternating Hand Movement

Alternating Square & Triangle / Luria Loop

Controlled Oral Word Association Test (COWAT): Semantic (Animal,
AF3/487]%5  Supermarket), Phonemic(1,0,1)

Korean—Color Word Stroop Test (K-CWST)

Digit Symbol Coding (DSC)

Korean—Trail Making Test-Elderly’s version (K-TMT-E)

K-CWST-60

Korean-Mini Mental State Examination (K-MMSE)
Geriatric Depression Scale (GDS)
Barthel-Activities of Daily Living (Barthel-ADL)

71Ek Clinical Dementia Rating (CDR)
Short version of the Geriatric Depression Scale (SGDS)
Korean-Instrumental Activities of Daily Living (K-IADL)
Global Deterioration Scale (GDS)
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(1) Tdn&dyH
7H T EAE e U v =3NS AR AL
Annals of Occupational and Environmental Medicine, ﬂ%ﬁf};—ﬂ
thgke o] ets]#|, gh=e] b o8l Faabd B 83| A (-
), S 5d83] %], Skt 3 A, S B ] o
|, Arebd B AAF LA (Safety and Health at Work), 3=+
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chronic toxic encephalopathy

chronic organic solvent intoxication
solvent induced psycho organic syndrome
painters(’) syndrome

painter(’s) syndrome

organic solvent syndrome

chronic solvent induced encephalopathy
solvent induced encephalopathy

solvent induced chronic toxic encephalopathy
organic affective syndrome

occupational solvent encephalopathy
solvent intoxication

toxic solvent syndrome
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- organic solvent psychiatric

FA T

5]

lo] AHE HE

S

HE

(2) EdnZAA HEWE

Ay Abe] o]

T
-

y&ow

(ISW) &7¢]

o] WHO &4 =4l #7184 =25

=
o

i
A, A 2

N

], o]

S
T

Zabe o

AU e

S

1
-

3t

ik

S

gl

,.__AO
B

3
“

b8

ol Aol o

=
[}

9] glojA AA|7]

=
=

5) F718A4 =& <=4

Ao A A 24}

M

A
A

7] 8-A]

il

ol

=} O
o+

3

T ol

A% 2177

bol, 718417 of

S

=

&9 % (covariate) &

o
=

baet,



o

o) AA ok A =2

=
T

3 7]
FAT.

I<]

(Chronic Toxic Encephalopathy) %

Aol A= AFZ2A A O

L,

=

<]

(e,

bl thd dA S+a%

Sl WS4
E2

sttt o]

FRAGAA, AAZE AL
HE

=
=

A Feiuetel A AldE

A A

(1) 2XH&

7h +718A

6) F71&A =

o
o
off
o

puze]

Hr

yuze]

=L

.

o

iz

el s

et

]

<

i

SEAb| A B

Y=

A

() “F718Ael =

x
e
NI

HE= EE2AF A

) B
=

7184
A Az QS G, NG 5

o

=
— T

o

& shelnk

A= #7718

AU,

=
=

°©

=
=

BEER I
F71 Aleketaz} s

Bhyel we wvh

T

1

|

I

A
A

—_—

o
"o
o
=/
o
ol

[EANIE AL

file)

=

ol
0SS

|

—_
o

@o



FRAGAA R HAAGE AL

)
o

2 A=

a

KR

o

AANA F

W
g
NS
N

]

}

Hos el

T2

B

A A, AL

p—

(3) A& 7tol=ER

2dvie} 41

L=

T

o]

=

F7184 AT AW s 224

ge o

e
==

file}

—_
file)
ol

il
B

™

aA,

=

=2

F AR R A A A

ke

dw, Ade

il

©
pal

——
o
o
o
i
i
0
Wi
H

W Al

A7

A

olgh B s o dAel PR

B/

fie)

il

AAs

=

=

A A

1

°
i

29

bsic.

A A S

A A



4
N
o
2
frtl
o
rf'
[-41:1
oX
o i
oX,
i
olN
=
=
e
18
Lok
)
re,
-4
1o
i
é
_%
g
ol
o
19‘{_5
o
frtl

(1) AAd =g+ N

7h eyl A F718AZ A ST FHES 4] Y8 o
DA oF aF=71?

W f7184 =F Are s SHe E-AE HieA TEsEd
olg A aljof &F=71?

B S L VAL 2SS B aAE o @A dof 5

LA A8 RN ZA G AT Tl A A



TIA[A|

_xT

g

?.

3.

1) dF=H

AT AA, APQEAAA HAE

Fa

[
of

I EVE
SIEN

[€)

7h 71 Ablel o

X

S

ol A 2ele Ab#lel o

, A A Y HAE

7h w718 A0 eEE s SRR o

TRANA H5TH

W) F71gAe =EEe S2AR 13

s AA AN

ﬁO

Al

2 A A

o)
o
Njo

B7Hd

i
4
Ay
A

(3) 2AAAA,

N
A
_ZT__

Abele]

4l

|

ol 4 =Hele Abe

o

3

) ABA AR A HE

i

<]

o =g EY

=
=

el

22t

]

<H
ﬁo

th 71 A, Al



(Chronic Toxic Encephalopathy) of|*

A

=
=

tjo
Wo

1H
<

%)

T
N

™
Ho

Ael

<EEA

A7 Y7

m-

Ho

A 2
»E25EHY

A
W
H

)& ARl

£7%3% 2
AAPPAAE

=

=

13|
=]

HEAAA A7

}

A2, 93 47

ol A
=

A Al

od 5}
=

=

)
~

[ 1I-5] d% 4

Az A, AR

AN

g ZAF A
sk zA} AA A A
71 AR EZAAA




[ [I-6] A9 5%



96 - 2442 24T 59 =4S (Chronic Toxic Encephalopathy) ol¥4 <JgzAl
. a9+ 23
1. ZMA E&E S R7ISM =& 22X=2| QX175 "I Y IX|
&0 o7 "o}t

1) AFEAD IR ATAISE 54

AT AL A e FA7E 399 (62.9%), o AH7F 239 (37.1%) 01Tt 3
T AH - 505M 1AL, 40t e S0t 7F B A ol H, 50t 7 2678 (41.9%), 40t
7} 2278(35.5%), 60t 7+ 88 (12.9%), 30tH7F 6% (9.7%)2] ol ALt A-FZAM A
19 (339%)o1 e, FAFAS 3 4= 58B1%), $9<

367 (58.1%)°]Ath &5 6}—5 $-7} 339 (53.2%) 0.2

o -
R T
FE 1A F& A9l 299 (46.8%)Hc} ko)
3}

st o' st £¢o A7t 108(16.1%), 15dtn 99 A$7) 314
(50.0%)01Q o™, F3tu £ 14%(226%), 258t &9 7H(11.3%)°]
o} <% 1I-1>
2) ATFZAMAEAS A4 EA

AT A GRS A8 & Gt 139 0]l AL, 10-19d 0] 379 (59.7%) o2 7+

kom 9| o]srt 147(22.6%), 20-291o] 89 (12.9%), 304 ©]de] 3%

82%)010th. ATEAF A A S 19 A7 2, 5 5d el Ve
]

o sabsle, 8A7H Bt AR W 156409, 10-1990] 297

5
;0

[-'_1

N

—
k)
i
o

d o] ol 6% (9.7%) 01Ut AAAPAIRES Hat TR, TAIZE o] 5k}



1. A2 - 97

I~

1178(17.7%), 8-9A1%ke] 387 (61.3%), 10413+ o]4Fe] 13W(21.0%)°] AT}, F1+4
A= Ft 6040120, 5 of8k7t 47 (6.5%), 6] 54T (87.1%), 7 o] 47
(6.5%) 01 TF <3 MI-2>.

o

<E M-1> ALEAEA ] QATAE A 54

=7 T N (%)
44 s 39 (62.9)
o] 2} 23 (37.1)

A= (A) P + AR} 505 + 82
<39 6 (9.7)

40-49 22 (355)

50-59 26 (41.9)

=60 8 (12.9)

&4 Shc} 21 (33.9)
HAEA 581

ok} 36 (58.1)

=5 st} 33 (53.2)
okatc} 29 (46.8)

Bz 5 £9 7 (11.3)
el E¢ 14 (22.6)

a5l £ 31 (50.0)

et &9 o] 10 (16.1)

Al 62 (100.0)




98 - 244 =¥ 59 =4S (Chronic Toxic Encephalopathy) ol¥4 <JgzAl

<¥E MI-2> ATFZANAAAS] DA EA(1)

=4 T N (%)
29 (d) Bt + ZFAA 139 + 79
<9 14 (22.6)
10-19 37 (59.7)
20-29 8 (129)
>30 3 (48)
8AIZE SHAF A9 (d) [t + EEAA 156 + 10.2
<9 19 (30.6)
10-19 29 (46.8)
20-29 8 (129)
>30 6 (9.7)
AU AGAIZE Hit = AR} 79 + 26
<7 11 (17.7)
8-9 38 (61.3)
>10 13 (21.0)
TG Bt + 2EEA 60 + 05
<5 4 (6.5)
6 54 (87.1)
7 4 (65)
A 62 (100.0)
ATFEARRARS] T2 2z o] =AASS skt AT 317(50.0%),
S & HAY =S dke diA }7} 2378 (37.1%), 718t A4, &8, A1 A=
a}_;_ /g AE7E 89(12.9%) 0] Atk Bo 7 Zg o oA kA= 607 (96.8%),
B ok 517(82.3%), 472 531 (855% b3} Aldke 407 (64.5%), O‘ﬁﬁ
S AW B7.1%)°] A-E= a3l aL, AT ?j o] 49%(79.0%), 5=} A%

o] 58 (8.1%), H3H, A4, ‘ﬂﬂ]%’ 1 %) Atk <3 M-3>.



I A5-23

<¥ MI-3> ATFZANAAAS] DA EA(2)

=4 TR N (%)
=24 o] BA 31 (50.0)
gAY ©F 23 (37.1)

A, T79, 214 8 (129)

B3 g oi np A= o 60 (96.8)
of] & 2 (32)

HeH o 51 (82.3)

b9 11 (17.7)

A7¥ o 53 (85.5)

b Q. 9 (145)

A o 40 (645)

o] o 22 (355)

% o 54 (87.1)

b o 8 (129)

A& =44 49 (79.0)
A2} A2 5 (@1

ArEE, AF, A4 8 (12.9)

A 62 (100.0)

3) Scandinavian Questionnaire 16 (SQ16)9] 2]3t =}z+=A¢

& A3} ‘v AAH o2 928712 (Are you abnormally tired?)'ghi g 7§
FAY AA o= Felo] aEzge ABABIE Zo] d=71? (Do you
often have a painful tingling in some part of your body?) 7} 145%= 7F &3k
i, Gl FF ASE obed EA417F =7F? (Do you often have problems

with concentrating?)’ 12.9%, ‘@412 @G35 FIaAY & o A7 =712 (Do



100 - x=44 =%

ol

o] WA EA W Z(Chronic Toxic Encephalopathy) 9% 98kzA}

you have any problems with buttoning and unbuttoning?)’ 7} 9.7%°] At} L&
U A GAlo] Adelgtal Azete AR FF o Bol 7]osjoF o=
Ao A =EE d+=7}? (Do you have to make notes about what you must
remember more often than you think is normal?)’ ¢} ‘Aol = AL s XéE
= F%0] 94+=7F (Do you have a headache at least once a week?) ¢} ‘G4l
ol sl A FAle] AAoletar AZsks ARt walo]l Arkal A=l
(Are you less interested in sex than you think is normal?)' & 348+ A+%
AP AR ilth <3 TI-4>.

Oﬂ%@ww 506 BEAS F4 22 ATE, F98 U3 L
[e)
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~
rlo
O
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3
ol
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ol
9\/
o,
2
K
o
N
=
1o,
ofN
ox
1

o lf? i)
HF

Ir oy f
oz
1o
3
fr

o do
)
*

2 Qg ol el kst gk FeE ape,
F4 S5 A7 670 0§l 7 $olu, webA]
SQI16 AEAloll 93t o] A= 2H(3.2%) o1 AL, L A] 60 (96.8%)> 7870l 31

9 ATEANIAL 47184 BA ARA 4T ALFH

AT ARG A AA 77184 e LEANA 1 & AREsd
3671 AZEdel s west Ay wol HHeta, yRabeta & 7
177%% 7V Bkar, ‘@do] ofZty 7} 12.9%, ‘wo] okl ATy 7l 9.7%, ‘A%
ol Alstty el ‘Flol A Al7F var, deo] Woxlvk 7k 81%, ‘“Fro] ¢ A =}
I 2y 9 ‘il ol db 7t 65%c0Uth 1y ‘e Hg =4o] =, wolv
5-7F w2 Wy, de teed, ‘i @] & A, ‘AS W v &
A" w7t vk, ‘Asprb 2 Qb o A &o] "oty ‘drte] o] Eajxidt,
‘Aol sttt = Fa Sadke ke i <& II-7> <3 IM-8>.
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<3 III—4> Scandinavian Questionnaire 16 (SQ16)°l] &3+ =}zF=A¢

el N (%)

[1] Are you abnormally tired? 9 (145)
(HAZA o7 9 2e71?)

[2] Do you have palpitations even when you are not exerting yourself? 3 (4.8)
(FAAR F& AHEsHA Fdvule FEARS 7HAY?)

[3] Do you often have a painful tingling in some part of your body? 9 (145)
(B AA o= F9lo] nF5282 AZAZS Aol J=71?)

[4] Do you often feel irritated for no particular reason? 4 (6.5)
(FAl % obfdl 5¥S o7t §lo] tEF-3S =7]=71?)

[6] Do you often feel depressed for no particular reason? 2 (32)
(B2l FF obrdl 5HE o7t §lo] 88 =7+71)

[6] Do you often have problems with concentrating? 8 (12.9)
(G2 FF A5S sed wA7F J=71)

[7]1 Do you have a short memory? 2 (32)
(FA2 719l 2 gelia o)

[8] Do you perspire for no particular reason? 5 (&1
(A& ofel Bug o7} glol Hol LE72)

[9] Do you have any problems with buttoning and unbuttoning? 6 (9.7
(FAle G55 FaAY & o A7 A=71)

[10] Do you generally find it hard to grasp the meaning when reading 4 (6.5)
newspapers and books?
(AlEoly A& ¢S wf giFiel dojA oldlst=dl A Eol A7)

[11] Have your relatives told you that you have a short memory? 3 (4.8)
(48] B2} AHe AA7F SAlo] Flele 2 sleliana sh=7)

[12] Do you sometimes feel an oppression in your chest? 4 (65)

(A = shgo] BREE 2E)

[13] Do you have to make notes about what you must remember more often -

than you think is normal? (G421 B4lo] AAoleta Azteh= HEHTE

F% 9 ol Z1ofslo sk Aol el wEE s=7)

[14] Do you often have to go back and check things you have done, such as 5 (81)
turned off the stove, locked the door, etc? (G412 £%F 7F2 oA &5
BOEA, B2 FUTHEA F9 Galo] & Aol ta} FophAl Aashert)

[15] Do you have a headache at least once a week?

[16] Are you less interested in sex than you think is normal? (G412 Ad]
iaix Fale] AAdelgtar Aztehs AR o] Arial A7te=71?)

(ol AFo] gl AEE FEo| 9E7}7)




102 - 244 =38 59 w5453 (Chronic Toxic Encephalopathy) o %% &skzA}

<3 III-5> Scandinavian Questionnaire 16 (SQ16)¢l] ¢]dF A}zt=4F 7<=

SQ16 A% N (%)
0-1 46 (74.2)
2-5 14 (226)
-6 2 (32
7 62 (100.0)

<3¥ MI-6> Scandinavian Questionnaire 16 (SQ16)¢l] <3+ AAF=}9} o] Ak=}

SQ16°l &3 & N (%)
R 60 (96.8)
o] Ak 2 (32)
Al 62 (100.0)

<} [[I-7> f§718A4A #d ol A&, w3 93t A2524(1)
=4 N (%)
[1] & #g =70 E0} -
[2] F9do] vpa Bt} 2 (32)
[3] E<tslar xZx3c} 3 (4.8)
[4] Aze] Asic} 5 (81)
5] A4S 23717} o &t 3 (48)
[6] o] Wt} 1(16)
[7] &dko] A ofxr) 2 (32)
[8] 7to] watsict 2 (32)
[9] %ol et 2 (32)
[10] A ASEFE3A) NE7} Dojxt) 3 (48)




A
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T
oo
vV
do
~N
ofo
2
r o
e
o
)
ol\
oy

at N (%)
(11] ol A sta, FZsict 11 (17.7)
12] wolvt 47t w7 Wt} -
[13] 527} 81, 2, &o] ofZal wo] FEHT 3 (4.8
[14] FNA A7t i, Fee] "ol 5 (81)
[15] &g dsE=th -
(6] A& & & T 3 (4.8)
(171 Y4ute] Wt 3 (4.8)
(18] o] wha] A ZFo] &t 1 (16)
[19] #de] ofazt} 8 (129)
[20] =) 5-7k7te] Eepx] o AZ oz ch 2 (32)
[21] =)o A5l & A} -
[22] #& F(ete)o] oAt 3 (4.8)
[23] +&lo] Wolxltt 3 (48)
[24] A& o vEALY W7} Utk -
[25] #o] ¢F QAW A Zith 4 (65)
[26] o] el dr} 4 (65)
[27] <] oF3iAlTh 6 (9.7)
[28] =lg]7} ofZ A oA} 3 (4.8)
[29] H =271 4A L wjAE A& 3 (4.8
[30] ¥i7} ofZ AW HALS St 1 (16)
[31] 23847} oF H1 2] &o] WolRr} -
[32] =it SlEellA 97t b} 1(16)
[33] ZriE] 7Hzbo] Esfzivt -
[34] o] Fwsict -
[35] 713de] vhar 7hef7t #aL 7ol ofxth 1 (16)
[36] EF o] A7IAY 357 "AZI 1 (16)
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[1-9> 7]

<3t

N (%)
27 (435)
31 (50.0)

4 (65)
62 (100.0)
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106 - 244 =4¥ 59 =4S (Chronic Toxic Encephalopathy) <ll®%] <8}zxA}

<E HM-11> AT2ARIA] 57187 =% 55

54 T N (%)
7 Aol =S s e(ppm) Wi £ FFAA 274885 + 24915.0
<999 17 (27.4)
10000-22499 15 (24.2)
22500-37499 15 (24.2)
=>37500 15 (24.2)
EF F718A BT =S se B £ ZFUA 10880.5 £ 93131
<4999 (32.3)
5000-9999 (33.9)
10000-19999 (16.1)
=>20000 (17.7)

) AFEARIRY ATALGH B4l BE HYH 54

(1) Ao me 44 54

AT ZANAALY] ZE e o mE zfo]= gl o), A7) Bkt
A= 9d o] 8l7h 179 (4U36%) o2 7HE wekon | o k= 10-19d 9] 18
o= 7 BWATHp<0.001). 1 ﬂ ol o) ke A| 7Fo| L} F7kRbe] AR Al o)
2 2bol= Il <& IM-12>. FARJelA ks 2xeo] 54 =a2k¢ o]
23“”59 0%) 0.2 714 BotaL, oz & X9 24aelo] 158 (65.2%) 02 7}

FOERTHP<0.001). oJAlA 95.7%7F Hebde 28318

74. 4/7} ZES shal AATHP<0.05). Foldh AF2AIN A T oAb B X
Aol FAbstaL Al <3 IM-13>.
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<F M-12> AEEAVEAe] ATAREIE S4CdH) me A9 54D
N (%)
4
54 P
F2Hn=39) A ZH(n=23)
29 (d) <9 10 (25.6) 4 (174)
10-19 20 (51.3) 17 (73.9)
20-29 6 (15.4) 2 87
>30 3(77) 0 (0.0)
8AIZE SHAF A= (d)” <9 17 (43.6) 2 (87
10-19 11 (282) 18 (78.3)
20-29 5 (12.8) 3 (13.0)
>30 6 (154) 0 (0.0)
SIS e PARA s <7 9 (23.1) 2 87
8-9 20 (51.3) 18 (78.3)
>10 10 (25.6) 3 (13.0)
T A <5 2 (51 2 (87
6 35 (89.7) 19 (82.6)
7 2 6.1) 2 87

“p<0.001 by Fisher's Exact Test.
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240 2AF 5o v EA S (Chronic Toxic Encephalopathy) o %4

o5}

=

o)

<3 M-13> A=A AR lARelsH S whe 294 54(2)
N (%)
A
=4 T
Y2 (n=39) & 2Hn=23)
i ~Zgo] £ 23 (59.0) 8 (34.8)
2 HAY =4 8 (205) 15 (65.2)
A T8 ol 8 (205) 0 (0.0)
HoT A8 o
LIEE] o 38 (97.4) 22 (B
ol 1(26) 1 (43)
EE o | 29 (74.4) 22 (9%.7)
ol 10 (25.6) 1 (43)
A3t o 32 (82.1) 21 (91.3)
ol e 7 (179) 2 (87)
A o 25 (64.1) 15 (65.2)
ol Q. 14 (35.9) 8 (34.8)
% o 32 (82.1) 22 (B.7)
ol e 7 (179) 1 (43)
Z) % z49 26 (66.7) 23 (100.0)
AE2 Az 5 (12.8) 0 (0.0)
AfEE, A, 944 8 (20.5) 0 (0.0)

“p<0.001, *p<0.05 by Fisher's Exact Test.

=
£4

(2) 4% wE HY3
Az A ] A e

=1 =

Aol w2t 30th= 99 oJskr} 833% % 7MY Bk

o1} 40t 10-199 0] 63.6%, 50t+= 10-19d¢] 73.1%= A& o] F7IetHA 2
oM % 30th= 9d o]sk7t 83.3%= 7H

2ol 7kl

LS 84T B A9



1. A2 -109

< M-14> A7EARARe] AFAFE ] Sl me A]1H 54
N (%)
A (A)
573 T <39 40-49 50-59 >60
(n=6) (n=22) (n=26) (n=8)
48 (Q) <9 5833 40182 4054 1125
10-19 1(67) 14636 19 (3D 3 (97
20-29 0 (00) 40182 2(17) 2 (25.0)
=30 0 (0.0) 0 (0.0) 138 2 (250)
AIZF B2 M) <9 583 909 4054 1125
10-19 1(67) 9409 16 (7D 3375
20-29 0000 3036 4054 1125
=30 0000  1(45  2@D 3 (375)
DL IR <7 0 (00) 6273 50192 000
8-9 53 11600 1561 7 (875)
=10 1367 527D 6@ 1125
FHAY A <5 0 (00) 201  2aD 0 (0.0)
6 6 (1000) 18 BL®) 22 (846) 8 (100.0)
7 0 (00) 200  2aD 0 (0.0)

“p<0.05 by Fisher's Exact Test.



110 - 244 =34¥ 59 =445 (Chronic Toxic Encephalopathy) <ll¥%] <8}xA}

<3 MM-15> ATZ2ARN IR 194384 EA4(A%)ol W 294 54(2)
N (%)
A (A
54 T <39 40-49 50-50 >60

(n=6) (n=22) (n=26) (n=8)

2k sxgo] =% 3(00) 11 (500) 11 (423) 6 (75.0)

®HAY =% 1 (16.7) 9 (409 13 (5000 0 (00)

A, 29, 4 2 (333) 2 (9.1) 2 (777) 2 (250)

RS 2§ o5

pI=] o 6 (1000) 21 (955 25 (962) 8 (100.0)

o2 0 (00) 1 (45) 1 (38) 0 (0.0)

R o 5(83)  17(773) 23 (85) 6 (750)

o2 1 16.7) 527 3115 2 (50

37t o 583 17773 25962 6 (750)

o2 1 (16.7) 5 (227 1(38) 2 (25.0)

Al o 5(833) 13 (91 16 (615) 6 (75.0)

o2 1 (167) 9 (409 10 (385 2 (50

=3 o 5(83 18688 25962 6 (750

ohJ e 1 16.7) 4182 138 2 (25.0)

4% ESIL 3(500) 19 (864) 2 (846) 5 (625)

AR} A% 1 (167) 1 (45) 2 (17) 1 (125)

Ay, AR, 949 2 (333 2 (9.1) 2 (77) 2 (25.0)




L. A2 -111

gFAne e 494 =4

Oﬂ?ZAMWZH A, A gt A, AdAYAE, FAAA A, A
T, I A oR, A4FL a7l wE Aot sy <z II-16>
 I-17>,
<3 MI-16> ATFARRGH 54 (FFol5)0 we A44 54(1)
N (%)
o e Fol
3Hh(n=33) A Hn=29)
A () <9 7 (21.2) 7 (24.1)
10-19 21 (63.6) 16 (55.2)
20-29 3 Q.1 5172
=30 2 6.1 134
8AIZE ghAk A () <9 13 (39.4) 6 (20.7)
10-19 12 (36.4) 17 (586)
20-29 5 (152) 3 (10.3)
=30 3 Q1 3 (10.3)
QA A <7 9 (27.3) 2 (69)
3-9 18 (54.5) 20 (69.0)
=10 6 (18.2) 7 (24.1)
T d <5 1 (30 3 (10.3)
6 29 (87.9) 25 (86.2)
7 3 Q.1 1 (34)




112 - 244 =33 59 =435 (Chronic Toxic Encephalopathy) o*§#] &j8tx:A}
<#E M-17> AL SHA S (o)l e 494 54(2)
N (%)
K TE o
Hn=33) 2HgtH(n=29)
Z79) szdo] B4 19 (576) 12 (414)
x HAY =% 9 (273 14 (48.3)
AF, 28, <14 5 (152) 3 (103)
B #g o
L] o 33 (100.0) 27 (93.1)
oh e 0 (0.0) 2 (69)
weH o 2 (758) 26 (89.7)
o e 8 (242) 3 (103)
3 g 28 (848) 2 (86.2)
oS, 5 (152) 4 (138)
Al d 20 (606) 20 (69.0)
oh S, 13 (394) 9 (3L0)
% ) 28 (848) 26 (89.7)
o e 5 (152) 3 (103)
A% 2249 23 (69.7) 26 (89.7)
R I X 5 (152) 0 (0.0
Afad, A, 949 5 (152) 3 (103)




I A2 -113

4
ATZANIAES] A, 87 B4 A g 7 ol gl VA
= o]

N (%)
B

(n=7) (n=31) (n=10)

28 (d) <9 0 (0.0) 2 (14.3) 6 (19.4) 6 (60.0)
10-19 4 (571) 11 (786) 18 (58.1) 4 (40.0)

20-29 2 (286) 0 (0.0) 6 (194) 0 0.0

>30 1 (14.3) 1(7.1) 132 0 (0.0)

8AIZE B A (d) <9 0 0.0) 2 (14.3) 10 (32.3) 7 (70.0)
10-19 4 (571) 9 (64.3) 14 (45.2) 2 (20.0)

20-29 1 (14.3) 2 (14.3) 4 (12.9) 1 (0.0)

>30 2 (286) 1 (7D 3 9.7 0 (0.0)

A A2 A 7E <7 1 (14.3) 1 (7D 7 (22.6) 2 (20.0)
8-9 6 (85.7) 10 (71.4) 18 (58.1) 4 (40.0)

>10 0 0.0) 3 (21.4) 6 (19.4) 4 (40.0)

FAG A5 <5 0 (0.0) 2 (143) 2 (65) 0 (0.0)

7 (100.0) 11 (786) 26 (839) 10 (100.0)
0 (0.0) 1 (71 397 0 (0.0)




114 -

ZM 0 EAF 5o v EA S (Chronic Toxic Encephalopathy) o%% 9stzA}

<3F IM-19> A=A gAe] QIFARS|sHA B3 (sh)ell whe 214 5402
N (%
EE
E 4 A %58 Sstu 1 ogu 4
=4 =4 =4 ol

(n="7) (n=14) (n=31) (n=10)

2 »zyo] w4 5 (71.4) 7 (5000 16 (51.6) 3 (30.0)

= HAY =% 1 (143) 6 (429 12 (387 4 (40.0)

AH, 38, 94 1 (143) 1 (7D 397 3 (30.0)

Bo T 2§ ofF

LIS o 7 (1000) 14 (100.00 29 (935 10 (100.0)

ofH & 0 (0.0) 0 (0.0) 2 (65) 0 (0.0)

¥ S 6 (87 14 (100.0) 24 (774) 7 (70.0)

o e 1 (143) 0 (0.0) 7 (226) 3 (30.0)

CE o 6 (857 14 (100.0) 26 (839) 7 (70.0)

oby e 1 (143) 0 (0.0) 5 (16.1) 3 (30.0)

Al o 5 (71.4) 10 (71.4) 19 (61.3) 6 (60.0)

o e 2 (286) 4(286) 12 (387 4 (40.0)

% o 6 (87 14 (100.0) 27 (87.1) 7 (70.0)

ofH & 1 (14.3) 0 (0.0) 4 (12.9) 3 (30.0)

A% 249 5714 13 (29 24 (774) 7 (70.0)

A Az 1 (143) 0 (0.0) 4 (129) 0 (0.0)

AfrEd, A Al 1 (143) 1(71) 397) 3 (30.0)




I A2 -115

8) ZA NSRS QIFALE 8 2 F A EA mE XA
AT AN AL SQI6 AHZFEAY T AELS Q1 FALEEHA EAwl A ojA EA
of M {23 Aol mom <E MI-20>~<3E MI-24>.

< MI-20> A7ARE A S (E) ol & SQ16 A4S 248

N (%)
4
=% At of 2}
(n=39)  (n=23)
[1] Are you abnormally tired? 4 (103) 5 (217
[2]1 Do you have heart palpitations even when you don’t exert 261D 143

yourself?

[3] Do you often have a painful tingling in some part of your body? 5 (12.8) 4 (17.4)

[4] Do you often feel irritated without any particular reason? 307 143
[5] Do you often feel depressed without any particular reason? 2 (6.1) -

[6] Do you have problems with concentrating? 6 (154) 2 (87
[71 Do you have a short memory? 1260 143
[8] Do you perspire without any particular reason? 2 (61 3130
[9] Do you have any problems with buttoning and unbuttoning? 37 3130

[10] Do you generally find it hard to get the meaning from reading 261D 2@7
newspapers and books?

[11] Have your relatives told you that you have a short memory? 2 (5.1) 1 (4.3)
[12] Do you sometimes feel an oppression of your chest? 3 (7.7 1 (4.3)

[13] Do you often have to make notes about what you must - -
remember?

[14] Do you often have to go back and check things you have done
such as turned off the stove, locked the door, etc?

[15] Do you have a headache at least once a week? 4 (103) 5 (217

4 (103 1 (43)

[16] Are you less interested in sex than what you think is normal? - -




116 - 244 =4% 59 Wd 54 =5 (Chronic Toxic Encephalopathy) ofl*-4]

EEEY)

<3 I-21> AFA3| e EA (AR W SQ16 A5 48
N (%)
AFH (A
=4 <39  40-49 50-59 >60
(n=6) (n=22) (0=26) (n=B)
[1] Are you abnormally tired? - 4182 5192 -
[2]1 Do you have heart palpitations even when you - - 207 13025
don't exert yourself?
[3] Do you often have a painful tingling in some part - 5@7 138 3@37H
of your body?
[4] Do you often feel irritated without any particular 1 (167) - 3115 -
reason?
[5] Do you often feel depressed without any particular 1 (167) - - 1 (125
reason?
[6] Do you have problems with concentrating? 1367 3136 3015 13125
[71 Do you have a short memory? - - 2 (77 -
[8] Do you perspire without any particular reason? 1367 145 30115 -
[9] Do you have any problems with buttoning and 167 20D 311y -
unbuttoning?
[10] Do you generally find it hard to get the meaning 1167 20D 138 -
from reading newspapers and books?
[11] Have your relatives told you that you have a short 1 (1670 2 Q1 - -
memory?
[12] Do you sometimes feel an oppression of your - 145 207 13125
chest?
[13] Do you often have to make notes about what you - - - -
must remember?
[14] Do you often have to go back and check things 233 20D 168 -
you have done such as turned off the stove,
locked the door, etc?
[15] Do you have a headache at least once a week? 167 145 6@ 13125

[16] Are you less interested in sex than what you
think is normal?




I A2 117

<3 MI-22> JAFALE MY 54 (5ol mhe SQ16 A58 348
N

(%)
=75
=% Eis=s gkt
(n=33)  (n=29)
[1] Are you abnormally tired? 4 (121) 5172
[2]1 Do you have heart palpitations even when you don’t exert 261 134
yourself?

[3] Do you often have a painful tingling in some part of your body? 6 (182) 3 (10.3)

[4] Do you often feel irritated without any particular reason? 301D 134
[56] Do you often feel depressed without any particular reason? 130 134
[6] Do you have problems with concentrating? 6 (182) 2 (69
[71 Do you have a short memory? 130 164
[8] Do you perspire without any particular reason? 261 3103
[9]1 Do you have any problems with buttoning and unbuttoning? 4 (121 2 (69

[10] Do you generally find it hard to get the meaning from reading 301D 164
newspapers and books?

[11] Have your relatives told you that you have a short memory? 21 134
[12] Do you sometimes feel an oppression of your chest? 301D 134

[13] Do you often have to make notes about what you must - -
remember?

[14] Do you often have to go back and check things you have done 261 3103
such as turned off the stove, locked the door, etc?

[15] Do you have a headache at least once a week? 301 6207

[16] Are you less interested in sex than what you think is normal? - -




118 - 244 =¥ 59 WA =AY = (Chronic Toxic Encephalopathy) <%

]
A

EEEY)

< [M1-23> A4 SA(H2)o] G2 SQI6 A7EA Baf
N (%
A8 ()
4 <9 10-19  20-29 >30
(n=14) (=37) (0=9Y) (n=3)

[1] Are you abnormally tired? - 8 (216) 1 (125) -

[2] Do you have heart palpitations even when you - 3 @&1 - -
don't exert yourself?

[3] Do you often have a painful tingling in some - 7 (189 1 (125) 1 (33.3)
part of your body?

[4] Do you often feel irritated without any 171 2G4 13125 -
particular reason?

[5] Do you often feel depressed without any 171D - - 1 (33.3)
particular reason?

[6] Do you have problems with concentrating? 2 (143) 5 (135 1 (125) -

[71 Do you have a short memory? - 1 @27 - 1 (33.3)

[8] Do you perspire without any particular reason? 1 (7.1) 3 (81) - 1 (33.3)

[9] Do you have any problems with buttoning and 3 (21.4) 2 (54) - 1 (33.3)
unbuttoning?

[10] Do you generally find it hard to get the 171 2G4 13125 -
meaning from reading newspapers and books?

[11] Have your relatives told you that you have a 171D 1@7n 13125 -
short memory?

[12] Do you sometimes feel an oppression of your 171D 254 - 1 (33.3)
chest?

[13] Do you often have to make notes about what - - - -
you must remember?

[14] Do you often have to go back and check things 2 (14.3) 2 (54) 1 (125) -
you have done such as turned off the stove,
locked the door, etc?

[15] Do you have a headache at least once a week? 2 (14.3) 5 (135 2 (25.0) -

[16] Are you less interested in sex than what you
think is normal?




<3 [I-24> A4 S4(FHF)l w2 SQ16 =

7= A} ii%

—1 O O
(%)
4%
©° == Az A
=49) T o
(n=5) (n=8)
[1] Are you abnormally tired? 184 - -
[2] Do you have heart palpitations even when you don't 41 - 125
exert yourself?
[3] Do you often have a painful tingling in some part 14.3 20.0 125
of your body?
[4] Do you often feel irritated without any particular 4.1 20.0 125
reason?
[6] Do you often feel depressed without any particular 41 - -
reason?
[6] Do you have problems with concentrating? 14.3 - 125
[71 Do you have a short memory? 2.0 20.0 -
[8] Do you perspire without any particular reason? 82 20.0 -
[9]1 Do you have any problems with buttoning and 10.2 20.0 -
unbuttoning?
[10] Do you generally find it hard to get the meaning 8.2 - -
from reading newspapers and books?
[11] Have your relatives told you that you have a short 41 - 125
memory?
[12] Do you sometimes feel an oppression of your chest? 4.1 20.0 125
[13] Do you often have to make notes about what you - - -
must remember?
[14] Do you often have to go back and check things you 6.1 - 25.0
have done such as turned off the stove, locked the
door, etc?
[15] Do you have a headache at least once a week? 184 - -

[16] Are you less interested in sex than what you think
is normal?




59 WA 54+ Z(Chronic Toxic Encephalopathy) "]

EEEY)

E3F AT ZALN ALY 1AL A EA O] e #7] 84 ¥ 367 Sl
et ST LEE FS Aol= YA <F M-25>~<HE [M1-28>.
<3 MM-25> QIFAR]EH S48l mE 77]8A Ha A5 548(1)
N (%)
ZE!
z 2 o7}
(n=39) (n=23)
[1] & A% =70 v} - -
[2] Fdo] ta B3t} 2 (5.1) -
[3] Botala 2z8) 317 -
[4] Azl Alsich 2 B.1) 3 (13.0)
[5] A17-& EF317]7F ot} 2 B.1) 1 (4.3)
[6] o] Wath 1.26) -
[7] &uko] A3 o xr} 2 (51) -
[8] 7hxo] wwraict 2 (5.1) -
[9] o] 7kt 2 (5.1) -
[10] A SH(F-F-7A) ¥l=s} Folth 126) 2 (87)
[11] o] HHsta, v =3t 9 (23.1) 2 @87
[12] ieoluh ]37h s Wt} - -
[13] &7} Ea1, =, Ho] ofZa, sFo] T 3 (77 -
[14] ANA 227k o, Feo] Hojzi 4 (103) 143
[15] 2 fEEsg - -
[16] WAE 2 3 ger 37 -
[17] §igto] W} 1(26) 2 87
[18] AFo] mwha} AFo] Fr} 1 (26) -
[19] #4do] ofzr} 5 (12.8) 3 (13.0)
[20] 3|57 7o) DekA 3 A "ol AT 1(26) 1 (43




1. 74121

<3 [M—26> AFALS|EH EA(AE )

2 7 18A #a A 548(02)
N

olN
%)

A o2t
(n=39) (n=23)

[21] 9ol 5ol & A7t

[22] A% (o] oFal A

[23] 5o] "ozt

[24] A& o vE7E w7} ot
[25] #o] oF AL = 7L}

[26] Hol Wol Tt}

[27] o] ol

[28] W e 7} ofZ AL oAt

[29] A 27} 414 o1 wjAlr} A&}
[30] BI7} oAU HALE 3h}

[31] 23}7F ¢F w]a1 A &o] "oz}
[32] 1t SliellA] 97} Wk

[33] Zrhe] H2to]l Eaxith

[34] d=o] Fwairt

e g

[35] 713 ] vpar 7hel7} 28aL Zhsro] ofZTh

[36] o] AZAY &7 viARC}

3(7.7) -
3(1.7) -
3 (17 1 (43)
3(7.7) 1 (4.3)
6 (15.4) -
2 (6D 1 (43)
2 G 1 (43)
1(26) -
1(26) -

1 (26) -
1 (26) -




122 244 ©%

ol

S-9] W= (Chronic Toxic Encephalopathy) o%% 9stzA}

<¥ M-27> QIFAEIEHA SRRl wle G714 ol A5 5408(0)
N (%)
A=A
=4 <39 40-49 50-59 >60
(m=6) (=22) ®=26) (=8
[1] & g =Ao] &1} - - - -
[2] T994e] Ya B3t 1167 145 - -
[3] Botata xx3}t} 1167 200D - -
[4] 21450l Asict - 20D  31L5 -
[6] A7AS =Fat717F olHth - 201D 1@338 -
[6] =o] "tk - 1 (45) - -
[7] o] Aeja ofxr} 1.(16.7) - 138 -
[8] 7kl weaieh - 2 0.1 - -
[9] o]zttt - 2091 - -
[10] AL (F-F-2A) Rlw=7F "ojxlrk - 145 2@7 -
[11] ol HAataL, 9z s}t 1167 3136 7 (269 -
[12] ol 3 7-7F w2 Wkt - - - -
(18] =7k &1, &, o] ofxzal, eo] FHET - 20D 138 -
(14] FAellA] 227b vhar, o] Hojzitt - 3(136) 217 -
[15] 2& dEe - - - -
(6] ¥Aas & % e - - 3 (115) -
[17] Sigte] W ITH - - 3 (115 -
(18] 4ol kA A Fo] Frt - 1 (45) - -
(19] #Ae] ofzt} 1167 20D 43054 1125
[20] ] 5-77Fe] @ebx]ar A-oiFch 1(16.7) - 138 -




<I -28> QATAREIEHE Ao WE f718A B AGEY TAEE)
N (%)
HF (A
s <39 4049 5059 >60
(m=6) (=22) 0=26) (n=Y)

[21] F) el AFo] & AT - - - -

[22] #+= g(eFe)o] oA - 145 138 13125

[23] <5 o] "ot - 145 1388 1125
[24] 25 o WEAE W7t Ak - - - -
[25] 7ol < @AY A4 ZhTh 1167 20D 138 -

[26] ®ol] ol Wt} - 200D 1@38 1125

[27] =] °FsfAl 1ae6n 20D 2@7 1025
[28] W E]7} ofZ A oAtk 1167 145 1@38) -
[29] S =7F {A a1 v A} - 201D 138 -
[30] w7} ofxzAL MALE gt 1 (16.7) - - -
[31] Z3}7F <F w31 2 go] "otk - - - -
[32] = Sl A 27} ot - 1 (45) - -
[33] Frte] #zto] &zt - - - -
[34] Aol s} - - - -
[35] 71%00] vhar 7he)7k @aL 7hEo] otk - 1 (45) - -
[36] 5ol A71AY 357} sAzIG - - 1 (38 -

e} QpEAbgAAe] 494 B4 F QAN o] Z7EHE B D



kg =29 %) Z(Chronic Toxic Encephalopathy) o¥-4 o 8k3A}

<F T-40>.
<3 [1-29> AFA S &)l w& 77184 ¥ A5 s48(1)
N (%)
A ()
S <9 1019 2029 =30
(n=14) (0=37) (0=8)  (n=3)
[1] & A% =70 =} - - - -
[2] o] Ya Edr} 2143 - - -
[3] E<tatar =3ttt 1(7.1) 1@7n 13025 -
[4] A<so] Attt - 4 (108) 1 (125) -
5] 274& BFa717} gt - 381 - -
[6] <=0] el : - 123 -
[7] &xko] AgjaL ofzt 1 (7D 127 - -
[8] 7F&ol weattt 1(7.1) 127 - -
[9] o]zttt - 1 @7 13125 -
[10] A (E53A) HEs} Holzitt : 2 (54) - 1333
[11] szl atar, ¥ Zajrt 2 (143) 8 (216) - 1 (333)
[12] otk B%7} w2A W) - - - -
[13] =7} 81, &, Bo] ol iro] FdAL} 171 2 (4 - -
[14] AAIA 227k Y, J2jo] Wojxirt 1@ 36D 13125 -
[15] 2& tl5Et - - - -
[16] WAE & % wer : 2 (54) - 1383
[17] sto] WA} - 2 (54 - 1 (333)
[18] Ae] Wizl A|Fo] +=th - - 1 (125) -
[19] ¥#do] oz} 2 (143) 6 (162) - -
[20] ) %-72re] PebAda 7)ol 3 2 (143) - - -




<3 MI-30> APA S &HH)ol & 77184 ¥ A S48(2)
N (%)
29
=4 <9 10-199  20-29 >30
(=14 (=37) (=8) (n=3)
[21] 9] Fo] dFo] & AT - - - -
[22] #= 3(ete)e] oFaixitt 1(7.1) - 1 (125 1 (333)
[23] o] "ozt 1(7.1) - 1 (125 1 (333)
241 A& @ HEAL w7} ek - - - -
[25] 7ol ¢F @A A3t ziTh 3 (21.4) - 1 (125) -
[26] Ho] o] v} 1 (7D 3@ - -
[27] o] k& A 1(71) 4108 - 1 (333)
[28] W& 7} ofZ AW oA 7tk 17D 1@n 13125 -
[29] T =27} A & wjAE Adtt 17D 1@ - 1 (33.3)
[30] ¥i7} ofZ ALY HALS St 1(7.1) - - -
[31] 237} ?F w31 A &o] Hejzlt} - - - -
[32] 34t SlszellA 97 vt 17D - - -
[33] Zvhe] Hbe] Eafith - - - -
[34] Do usiet - - - -
[35] 7170l var 7hel7t &aL 7hsze] ofxn} - - 1 (125) -
[36] &30l A7 AY 9%7t Az - - - 1 (333)




126 - 2442 =4¥F 59 =445 (Chronic Toxic Encephalopathy) <ll¥%] <8}xA}

<T M-31> AH SQLURIA Dl w12 47184 B2 A2 5408
N (%)
A A AP AR
=% <7 89 >10
(n=11) (n=38) (n=13)
[1] & g =Ao] &1} - - -
[2] T994e] Ya B3t - 2 (53 -
[3] Botata xx3}t} 2 (182) 126 -
[4] Aol Alsht) - 126 (30.8)
[5] A3& EF377F o Heh 191 2 (5.3) -
[6] =o] "tk 1.1 - -
[7] o] Aeja ofxr} 191 126 -
[8] 7kl weaieh 191 126 -
[9] <olztt 2 (182) - -
[10] B ASHF-F-2A) V=7t Fojzltt 1D 2 (53) -
[11] o] s, v =2sirt 5 (455) 1 (26) 5 (385)
(12] wolvh T HF7h w=gA Wt - - -
[13] 27} a1, <7, o] ofZ il wo] FHHH 2 (182) 1 (26) -
(14] FAellA] 227b vhar, o] Hojzitt 2 (182  1(26) 2 (154)
15 & geet - - -
(6] ¥Aas & % e 191 - (154)
(17] siste] Wghct 1.1 2 (63 -
(18] 4ol kA A Fo] Frt 191 - -
[19] o] ofzch 2 (182)  3(79 3 (23.1)
[20] ] 5-77Fe] @ebx]ar A-oiFch - 2 (63 -




I A2 -127

< M-32> A8 SN 1e #7184 B A2 52:5(2)
N (%)
AR YA
Ot <7 -9 >10
(n=11) (n=38) (n=13)
[21] 9ol dFe] 2 A - - -
[22] #1& R(ete])e] st 2 (182) - 1(7.7)
[23] =lo] HojAtt 2 (182) - 1(7.7)
241 25 o WEAL W7t Atk - - -
[25] %ol QF @AY A4 7zt - 3 (79) 1 (7.7)
[26] o] ®o] wr} 2 (182) 2 (53 -
[27] %ol s A 4 (364) 2 (53) -
[28] H&7F o =AY of A5t - 2 (63 1(7.7)
[29] s 27} 47 @3 vjA} AR 1.1 2 (53) -
[30] w7} obZAY HALE et - 128 -
[31] &3}7F ¢F =ar 2] &o] Hejxitk - - -
[32] v} SlgellA ¥)7F drt - - 1 (7.7)
[33] Zrte] 7Hzto] wEafzith - - -
[34] dzo] Fwsict - - -
[36] 713 e] vhar 7hej7h Ear 7hsze] ofxth 191 - -
[36] Exe] A7IAY 57k HAZI 1 9.1 - -




128 - 244 =¥ 59 w354 Z(Chronic Toxic Encephalopathy) <%

4 ezt

<H; M-33> A4 54GFADel e #7184 B A7 5080)
(%)
A
=4 i?‘i‘fl‘” * Eﬁ E qgl Zj’;] 3

= =3 =g, <l
(n=31) (n=23) (n=8)

(1] & Fst =7o] &t} - - -

[2] 940l taL Editt 6.5 - -

[3] Eotatar 2x3lt) 65 - 125

[4] AWSo] Alsic - 174 125

(5] 27EE& =F3717F o Heh 32 87 ~

[6] &o] Wtk 3.2 - -

[7] &o] AL ofzt} 65 - -

[8] 7ke] warsict 65 - -

[9] o]zttt 65 - -

[10] AAS(R-H2A) NE7t Do} 97 - -

[11] o] e, v zsirt 9.7 26.1 25.0

[12] seolut 9i7F =7 Wektt - - -

[13] 527} Ea1, 2, Fo] ofZal o] FEHH 6.5 43 -

[14] #ellA A7k var, g=e] "ozt 9.7 87 -

(15 #& gsed - - -

(6] YA e & & g 65 - 125

(17] Y4ute] Wt 32 87 -

(18] AFo] wha] #ZFo] =} 32 - -

[19] #4o] ofazrt 65 21.7 125

[20] Z)5-7k2te] Eepx] o AZ oz ch 32 43 -

“p<0.05 by Fisher’'s Exact Test



I A2 -129

<E M-34> APA 5GFA)e] We £7184 B 4454 328(2)
(%)
34
o Zxge] * HAY PERELT]
° e =% = 914
(n=31) (n=23) (n=8)
[21] 25 dFe] & A - - -
[22] #= A(eFe)o] ofai A 65 - 125
[23] <+9o] "ojtt 65 - 125
[24] A2 o vEAZ W7 v - - -
[25] #Fe] oF e A A4 Zit) 6.5 4.3 125
[26] o] o] e} 32 43 250
[27] =] °Fsfi A 129 43 125
[28] W7} ofZ A oA gt} 65 - 125
[29] S| 27F HA Qa1 wjAzE AT 9.7 - -
[30] ¥i7} ofZ AV HALS St 3.2 - -
[31] &3}7} QF ¥ a1 A &o] "ojxith - - -
[32] st SligellA 97 Yok - 4.3 -
[33] Zthe] Hzto]l E=aixith - - -
[34] dzo] Fwsir} - - -
[35] 7130e] war 7hef7h AL 7ksgol ozt 32 - -
[36] =Hol A71AY 977F ARG 3.2 - -




130 -~ 244 =34¥F 59 =4S (Chronic Toxic Encephalopathy) <ll®%] <8}xA}

<3 M-35> A4 SAWET 2] He 4784 A A2z 5080
N (%)
Ho &g
= B! Bt 7
of oly e o] ofy e
(n=60) (n=2) (n=51)  (n=11)
(1] = A =Ae] &tk 0 (0.0) 0 0.0) 0 (0.0 0 (0
[2] 74e] va Edt 2 (33 0 (0.0) 239 000
[3] &<tabal =xatrt 3 (5.0) 0 (0.0) 3G9 000
[4] Aol Alatrt 3 (5.0) 2 (1000 3 (9 2 (182
(5] 2AAE 73717 ok 3 (5.0) 0 (0.0) 3G9 000
[6] &o] Edtt 117 0 (0.0) 120 000
[7] &xko] AL o}t 2 (33) 0 (0.0) 239 000
[8] 7F&el waattt 2 (33) 0 (0.0) 239 0100
[9] o]zttt 2 (33) 0 0.0) 239 000
[10] A& (F-F-A) N=7F Fojzit} 3 (5.0 0 (0.0) 239 10D
[11] o] s, v =23ttt 11 (18.3) 0 0.0) 9 (176) 2 (182)
[12] w=olvt 9577k =2A Wdt 0 (0.0) 0 0.0) 0 (0.0 00
[13] 27} EaL, <, %ol ofxa wo] 8 3 (5.0) 0 (0.0) 369 000
[14] FlellA 227} var, o] "ot} 5(83) 0 (0.0) 508 000
[15] &5 ds=t 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0
[16] WAE & & 2=t 3 (5.0) 0 (0.0) 239 10D
[17] Ysto]l W} 3 (5.0) 0 (0.0) 239 10D
[18] 4ol whx] Aol Frt 1 (1.7 0 (0.0) 120 000
[19] #4do] ofxth 8 (13.3) 0 (0.0) 7137 10D
[20] 9 F-3t7ko] depAaL AFojxith 2 (33) 0 (0.0) 239 0100

“p<0.001 by Fisher's Exact Test



<3 M-36> A4 SH0ST 28l w2 7184 ¥ ASd 24802)

N (%)
Ho4 28
o 22 =l
o q ol e o o2
(n=60) (n=2) (n=51)  (n=11)
[21] 9ol dFe] 2 A 0 (0.0) 000 00O 0100
[22] #= FetE)e] ofsfAl 3 (5.0 000 10 23082
[23] <5 o] "HojArt 3 (5.0 0 (0.0) 120 23182
[24] A& o vEAE w7t v 0 (0.0) 000 000 000
[25] #Fo] QF oA A 7tk 3 (5.0 1 (50.0) 3 (59 101
[26] ®ol] @Wol Wt} 4 (6.7) 000 369 10.1)
[27] o] °Fsfixitt 6 (1000 000 369 3273
[28] w7} ofZAY oAt 2 (33) 1 (50.0) 2 (@39 10D
[29] 9 =7} {A o wjAE AF 3G0O 000 2@B9 10D
[30] W7} of=AY HAME ot 1 a7 000 120 0100
[31] 23}7F ¢ w]a1 A} &o] "WojZit} 000 000 000 000
[32] s Slsell A )7} dk 1.7 0 (0.0) 120 000
[33] Zrhe] H2to]l =itk 000 000 000 0100
[34] d=o] Fwsirt 000 000 000 000
[35] 713 o] var 7hefj7h i 7hsol ofZtt 117 0 (0.0) 120 000

[36] =5lo] A71AY 957} siAXIG 117D 000 000 10D




132 - 244 E4F 59 W54 3 (Chronic Toxic Encephalopathy) o84 o8kzA}
<¥ M-37> A4 BA@RET 28)ol e 47184 B 42054 5208(1)
N (%)

BoT 28
= 33 A %

o oo o oy o ofe
(n=53) (n=9) (n=40) (n=22) (n=54) (n=8)
[1] & A3 =70 0} 000 000 000 000 000 000
[2] F+edo] va gt} 238 000 26G0 000 267 000
[3] &dtslar zzs)c) 367 000 26G0 145 366 000
[4] Aol Alsiet 367 2@22 260 3136 366 220
[5] 2174S 537171 oot 367 000 125 20D 366 000
[6] &=o] "t 119 000 000 145 109 000
[7] &=e] A ofzct 238 000 26G0 000 267 000
[8] 74<zol wersith 238 000 2GO 000 267 000
[9] o]zttt 238 000 1@5 1ddH 2G37 000
[10] AL (F-F-aA) NE7F Holxitt 3G 000 375 000 366 000
[11] seo] A shar, v =shrt 10 (189 1 (LD 775 4 (182) 10 (185) 1 (125)
[12] wolut 9537t w3/ wak 000 000 000 000 000 000
[13] &7} 831, i, o] ofZx, wo] FEHA 367 000 305 000 366 000
[14] AelA &7h vhar, o] "ojzitt 504 000 260 30136 503 000
[15] 4& dEert 000 000 000 000 000 000
[16] WAlE & & ¥=r 3G 000 260 145 366 000
[17] 3isto] Wt 367 000 125 20D 366 000
[18] 2ol wha] AFo] +=th 119 000 000 145 109 000
[19] #&e] o}zt} 7(132) 111D 5125 3(136) 7(130) 1 (125
[20] 9] 5-7H7Fe] 2epx]an AR 238 000 26G0 000 267 000




<H M-38> 293 SHWET 30 e §7187] vl A43Y 5480)

N (%)
BoA 28

E A3t Alg -
o ofge o ol o ojye
(n=53) (n=9) (n=40) (n=22) (n=54) (n=B)
[21] 9ol Tl & AT 0000 000 000 000 00 0(0
[22] #= F(F=De] oFafxleh 208 101D 1@5 201 267D 1125
[23] <=o] HolAth 238 10D 1@5 201 267D 1025
[24] A& W WEALD w7t ok 000 000 000 000 000 000
[25] #Fo] ¢ @AY A ZiTh 367 131) 305 145 366 1125
[26] Hol ol drt 367 111D 3@ 145 366 1125
[27] %ol ksl A 475 222 4100 20D 474 20
[28] ™e]7} of= AL oA Yt} 238 1(LD 26GO 145 2@D 1125
[20] w27} 447 Sm wjAL AR 3GD 000 3075 000 366 000
[30] ¥i7} ofZ AL HALE St 119 000 125 000 109 000
[31] 43}7F ¢k w31 2 go] Woxitt 0000 000 000 000 00 0/(0
[32] =u SlFelA 71 bk 119 000 1@5 000 109 000
[33] drte] FHzte] Eafxich 0000 000 000 000 00 0(0
[34] dZe] Zafsict 000 000 000 000 000 000

[35] 7130 e] var 7hef7h 2L 7kgol ofZtt 000 145 109 000 109 000
[36] =] A7|AY 3571 HAIG 119 000 125 000 109 000




134 - 244 £3

ol

59 WA 54+ Z(Chronic Toxic Encephalopathy) "]

o5}

N
>

<3 M1-39> AP4 E4HE)ol W2 77|84 I A2 5448(1)
N (%)
A%
=y 249 AHE A} Afras,
(0=49) Az AA, A
(n=5) (n=8)
1] & A% =70 0} 000 000 0 (0.0)
(2] 7+4de] Ya Egrt 2 (49) 0 (0.0) 0 (0.0)
[3] Eetati xzx3bct 249 13167 0 (0.0)
[4] AgZo] Alsict 498 000 1 (25.0)
[5] 2174& EF37|7} ot 3(73) 000 0 (0.0)
[6] <o) Witk 1 (24) 0 (0.0) 0 (0.0)
[7] &o] AgaL ofxrt 2 (49 0 (0.0) 0 (0.0
(8] 7Hzol Hesich 249 000 0 (0.0)
[9] #olztct 249 0100 0 (0.0)
[10] A3 A (F-H-aA) W=7k Hojxitt 2 (49 1 (16.7) 0 (0.0)
[11] sFo] HAsta, =23} 8 (195 2 (33.3) 0 (0.0)
[12] ol 377} w2 Wkt 0 (0.0) 0 (0.0) 0 (0.0)
[13] =7} Fa1, 17, o] ofxal, wo] e 3(7.3) 0 (0.0) 0 (0.0)
[14] ANA &7k vha, o] "ok 5(122) 0 (0.0) 0 (0.0)
[15] #& d&e 000 00 0 (0.0)
(6] ¥AE & 3% 2 124 13167 0 (0.0)
[17] ko] W 2 (49 1 (16.7) 0 (0.0)
(18] o] whA #Fo] &t 124 000 0 (0.0)
[19] #+4do] ofzr} 7171 000 0 (0.0
[20] =) ¥-347ke] dep o AR 249 000 0 (0.0)




<3 [I-40> A4 SA(HF)ol e 77|84 I A4 $428(2)
N (%)
EES
=4 zdq  ded AERS,
o Azd A, A
(n=5) (n=8)
[21] =20 o] 2 A7t 000 000 000
[22] = F(ete)e] ofsfiAl 124 1 (16.7) 1 (25.0)
[23] 2] "ok 124 1 (16.7) 1 (25.0)
4] A& W WEAL W} gl 000 000 000
[25] Aol & oA A% At 303 000 150
(261 o] ol v} 249 106D 000
27 %91 kA 108 106D 000
(28 w1217} oA} of g} 249 000 150
[29] 927} A 3 wiAbE A&t 2 (49) 1 (16.7) 0 (0.0)
[30] wH7} ofZ A HALE gt 124 0 (0.0) 0 (0.0)
[31] 48171 < H3 2] Wolxlt) 000 000 000
(2] s} ABoIA 97} v} 1@ 000 00
(381 etel 7ol Ea2e) 000 000 000
(34 ol Rt 000 000 000
6] 7140] U Aalsk B Aol o=tk 1 @A) 000 000
(361 %310l A71AL 51387} s 000  1a6D 000

SQ16 AEA &} 784 B 2p7EA

[}
3515 S4ot AYH B4 B fol

[I-43>.



136 -

204 =%

ol

S-9] W= (Chronic Toxic Encephalopathy) o%% 9stzA}

<3 MM-41> QA7AESIsH EAo] W& SQ163 #7184 ¥ 223524 7ha
(B (FEEHA)
574 T SQI6 < AL
cL! R 11 (16) 1.8 (24)
o1 4 1.3 (14) 0.8 (0.9)
AR (A <39 1.3 (28) 1.7 (27)
40-49 11 (1.4) 1.7 (22)
50-59 1.2 (15) 1.4 (2.0)
=60 1.0 (0.9) 0.6 (1.2)
ste ES T 1.3 (1.0) 0.7 (1.3)
Feu 9 14 (19) 1.2 (14)
N5 E4 1.0 (1.3) 15 (23)
et 9 o1 1.2 (21) 2.2 (24)

<3t [I-42> AJA S W& SQ16¥} 77184 A 2457 74
(¢ (2=82h)
=4 T SQ16 NS -
A4 () <9 0.9 (1.9) 1.7 (22)
10-19 1.2 (1.4) 1.2 (1.4)
20-29 1.1 (1.6) 14 (29)
>30 2.0 (1.7) 3.0 (5.2)
deRPAE <7 1.8 (1.8) 33 (32)
8-9 11 (16) 0.8 (1.5)
>10 0.9 (0.8) 1.6 (12)
FUAPLF <5 1.3 (19) 2.0 (25)
6 1.2 (15) 14 (21)
7 1.0 (1.4) 1.3 (1.0)
F244] zxgo] = 14 (19) 16 (2.7)
% HAY =4 0.9 (0.9) 1.2 (1.0)
AF, =9, 4 0.8 (1.0) 1.6 (1.2)




1. A2 137

<3 IM-43> A4 54 (2)0] mHE SQI63 £7184] B Ak A1
3}

)
=4 T SQ16 4 ALFS &
HoT 2§ o

o] 1.1 (1.6) 1.4 (2.1)
ol Q. 1.5 (0.7) 2.0 (1.4)

HOMY  d 1.1 (1.6) 1.4 (1.9
oly e 1.2 (1.3) 1.8 (2.7)
| 1.2 (1.6) 1.5 (2.1)
ol Q. 0.9 (1.1) 1.2 (1.3)

Ak o 1.2 (1.7) 1.4 (22)
ofy Q. 1.1 (1.3) 1.5 (1.8)

% o] 1.2 (1.6) 1.4 (2.1)
oy Q. 1.0 (1.1) 1.4 (1.3)

2E ZA9 1.2 (1.6) 1.4 (1.9
A2 Az 1.2 (1.6) 1.8 (4.0)
e, A, 94 0.8 (1.0) 16 (1.2)

9) ATAHHH 54 2 AQUE 540l BE 47184 =E5E

ATAH ALY 7N Aol A eEs s HAE 9999 ppm ©]ste] B¢
7} 174(43.6%) 0.2 7hd @ekal, 71 oo 37500 ppm ©]4 o2 11%(28.2%),
10000-22499 ppm©] 87 (20.5%), 22500-37499 ppmeo] 39 (7.7%) 2] s=olA o, o
A= 22500-37499 ppme] A5 129(G22%) o= 7h weka, 1 ool
10000-22499 ppm 2= 7% (30.4%), 37500 ppm ©]’do] 478(17.4%)°] ol &
T f718A AT mETEE A 4999 olate] A 9-7h 18%(46.2%) 0. &
7hg Bk, 1o thee] 5000-9999= 1078 (25.6%), 10000-199997F 8% (20.5%),
20000 o]/del 37(7.7%)¢] ol o, A= 5000-99999] -7} 117 (47.8%)



138 - 244 =¥ 59 =445 (Chronic Toxic Encephalopathy) <ll®% <8}xA}

o= JPF @otm, 1 thSo]l 20000 ole®  89(34.8%), 4999 o]ale}
10000-199997}F 7+7} 29 (8.7%)<] wolth <& IM-44>.

<3 III-44> QA3 sHA SAE) O e #7184 =5 v
N (%)
A
=4 T2
2 n=30) ) 2H(n=23)
EFA AolF4=EF = (ppm)” <999 17 (436) 0 (0.0)
10000-22499 8 (20.5) 7 (30.4)
22500-37499 377 12 (52.2)
>37500 11 (28.2) 4 (174)
47184 ArAngEE <4999 18 (462) 2 (87)
5000-9999 10 (25.6) 11 (47.8)
10000-19999 8 (20.5) 2 (87
>20000 3 (717 8 (34.8)

"p<0.001 by Fisher's Exact Test.

ATFZA ALY Ao mebA] EFA Ao FAeEwe 30t 40U+
9999 ppm ©lst7} 22 66.7%, 40.9% = 71 w@ekar, 50t = 22500-37499 ppm©]
385%, 60t 37500 ppm ©]7de] 875% = 71 Wkt &3 77]8-A4 Aol
LEEEE 309 40t 4999 olshrt ZHzt 66.7%, 40.9%= 7 wekar, 50t
+ 5000-99997} 50.0%, 60th= 10000-199997} 50.0% = 7}4 Bkl <3F II-45>.
gk AFEASALS] g kA 2R AT R T EE 25t uEY
ZHe] A9 37500 ppm  ©lAe] HI%E  PE wgow, Fduw YL
22500-37499 ppmo] 42.9%, st EY 2 A= 10000-22499 ppme] 32.3% %=
7P wekar tigtal ¢ o] A2 9999 ppm ©]dHt 70.0% %= M Bkt <%
MI-46>.

k
u

Kl



1. A543} --139
<3} [I-45> A4 EA (ARl & 7784 =5 §%
N (%)
A (A
574 T <39 40-49 50-59 >60
(n=6) (n=22) (n=26) (n=8)
50 AelF4 =F 5% (ppm)
<9999 4667 99  301l5 13125
10000-22499 2333 6@3) 7269 000
2250037499 0 (00) 527 10 (385 0 (0.0)
>37500 0 (00) 2 9.1) 6(231) 7 (875
3 71 8A AT rEsE
<4999 4667 9409 4754 3375
5000-9999 1167 623 13(G00) 1125
10000-19999 167 30136 27 4 (50.0)
20000 0 (00) 4182 7269 000
<3} [I-46> JAFAE A EA(gHE])o] & {784 =5 5%
N (%)
o
SR E5dw 29w assw g
=4 &4 &4 =4 ol
(n=7) (n=14) (n=31) (n=10)
S5 Aol % 5 (ppm)
<9999 000 23043 8B 7 (700
10000-22499 000  3@LH)  10@23 2 (200
9250037499 1(143) 6429 8258 000
>37500 67 3@l 506D 1100
EF 7184 AT st
<4999 2(286) 3(QL4)  8(BY 7 (700
5000-9999 3429 4286 1349 1 (100)
1000019999 2(286) 3(QL4) 40129 1100
20000 000 4286 6194 1100




(Chronic Toxic Encephalopathy) <

AN

3

Aol 7k g9l

§l_

M-47>~ <3t

3
ar

= 22237 § Bt (p-trend<0.001) <

S

II-52>. SQ16 d&A¢t 718

II1-53>.

Ao <3E

HA



L A2 141

<3} [[-47> EF< Ao +4 =ZF5 = (ppm)ol 2 SQ16 A4 405

(%)
=74 Aol 2 =% 5 E(ppm)
10000 22500
Z A} <
°c (*nfg? 02499 -37499 ?3:7%))0
=15 (n=15)

[1] Are you abnormally tired? 11.8 133 33.3 -

[2]1 Do you have heart palpitations even when you - - 13.3 6.7
don't exert yourself?

[3] Do you often have a painful tingling in some 176 6.7 13.3 20.0
part of your body?

[4] Do you often feel irritated without any 11.8 - - 13.3
particular reason?

[5] Do you often feel depressed without any 59 - - 6.7
particular reason?

[6] Do you have problems with concentrating? 294 - 20.0 -

[71 Do you have a short memory? - 6.7 6.7 -

[8] Do you perspire without any particular reason? - 20.0 13.3 -

[91 Do you have any problems with buttoning and 118 20.0 6.7 -
unbuttoning?

[10] Do you generally find it hard to get the 118 13.3 - -
meaning from reading newspapers and books?

[11] Have your relatives told you that you have a 118 - 6.7 -
short memory?

[12] Do you sometimes feel an oppression of your 59 13.3 - 6.7
chest?

[13] Do you often have to make notes about what - - - -
you must remember?

[14] Do you often have to go back and check things 235 6.7 - -
you have done such as turned off the stove,
locked the door, etc?

[15] Do you have a headache at least once a week?  11.8 13.3 6.7 26.7

[16] Are you less interested in sex than what you

think is normal?




142 - 2442 =34¥F 59 WS4 5 (Chronic Toxic Encephalopathy) <ll®%] <8}xA}

<F M-48> 23 7184 Aol FdwFsro] WeE SQl6 A4 3408
(%)
AN Az e e
S <4999 2000 0L >20000
(me20) 09 IS )
(n=21) (n=10)
[1] Are you abnormally tired? 15.0 95 - 36.4
[21 Do you have heart palpitations even when 50 48 - 91
you don't exert yourself?
[3] Do you often have a painful tingling in some 25.0 48 10.0 18.2
part of your body?
[4] Do you often feel irritated without any 10.0 95 - -
particular reason?
[6] Do you often feel depressed without any 5.0 - 10.0 -
particular reason?
[6] Do you have problems with concentrating? 25.0 4.8 - 18.2
[71 Do you have a short memory? - 48 - 9.1
[8] Do you perspire without any particular - 95 10.0 182
reason?
[9]1 Do you have any problems with buttoning 15.0 95 10.0 -
and unbuttoning?
[10] Do you generally find it hard to get the 10.0 4.8 10.0 -
meaning from reading newspapers and books?
[11] Have your relatives told you that you have a 10.0 - - 9.1
short memory?
[12] Do you sometimes feel an oppression of your 10.0 95 - -
chest?
[13] Do you often have to make notes about what - - - -
you must remember?
[14] Do you often have to go back and check 15.0 4.8 10.0 -
things you have done such as turned off the
stove, locked the door, etc?
[15] Do you have a headache at least once a 15.0 95 20.0 18.2

week?

[16] Are you less interested in sex than what you
think is normal?




I A2 - 143

<3 [M-49> 25 Aol 4 =E5E(ppm)ol] TS 77184 B 2274
SAE(1) (%)
¢l Ao+ A =5 = (ppm)
Eaey <gogp O 22900 - 7500
v T
(n=15) (n=15)
1] & #H3 =70 £} - - - -
[2] 4ol Y Bt 118 - - -
[3] Eetshar Zz3hct 176 - - -
[4] AgFol Alstrt 59 - 26.7 -
[5] A7A8S =5Fat717F ol Hth 59 - 133 -
(6] &o] WdT} 59 - - -
[7] o] Ajar ofzt} 118 - - -
[8] 7F&ol weattt 118 - - -
[9] elztth 118 - - -
[10] AAS(RE2A) N7t Dot - 202 - -
[11] o] e, v =sirt 234 133 267 6.7
[12] s=olvb 9 77F wgA Wttt - - - -
(13] =7} daL, &, o] ofZil ro] FHHT 118 6.7 - -
[14] #AellA A7k var, o] "ojzitk 176 6.7 6.7 -
[15] &5 HE5et - - - -
(6] WA & £ Te=g - 6.7 6.7 6.7
[17] §jste] Wit - 6.7 133 -
(18] o] wha] A ZFo] &t 59 - - -
[19] #de] ofzr} 118 133 133 133
[20] w]-7zte] debx o A AT 59 6.7 - -




144 - 2442 =34¥ 59 WS4 5 (Chronic Toxic Encephalopathy) <ll®%] <8}xA}

N
=<
T
o
S
\%
i

Tl AolF2 eEs = (ppm) ol WE 77184 v A4S
=

%)

fifo
Ly
Do
N—’
—

E7 A A4 % e (ppm)
(n=17) Gl

(n=15) (n=15)

[21] 7)%el GFol & ATk - - i -

[22] A& (<)o) Faf ATt 118 6.7 - -
[23] <o) Hojxtt 118 6.7 - -
241 A& o WEAL W7t Ak - - - -
[25] %ol QF @AY A4 7t 176 6.7 - -
[26] o] ol Tt} 11.8 - 6.7 6.7
[27] %] oFslixich 176 133 - 6.7
[28] w27}k o= A of A5t 118 6.7 - -
[29] S| 27F HA a1 wjAzE ATt 59 133 - -
[30] ®j7} of=AY HALE Ft 59 - - -
[31] &3}7F ¢F =aL 2] go] "otk - - - -
[32] St SUgell A =7t ot 59 - - -
[33] Frte] #Hzto] &3zt - - - -
[34] @Zo] Fwsict - - - -

[35] 713 el var Zhel7k 38aL 7hssol ot 59 - - -
[36] =l B71AY 977 WA - 6.7 - -




I A2 - 145

3A8(1) (%)
EF 7184 AT ST
=4 <ag09 W 10000 o000
(n=20) o 19999 (n=11)
(n=21) (n=10)
(1] & A =7o] £} - - - -
[2] 940l taL Editt 10.0 - - -
[3] Eetstar zz3hct 150 - - -
[4] 1gZo] Al - 48 10.0 273
[5] A7A8S =Fat717F olHth 5.0 - - 182
[6] &=o] gyt 5.0 - - -
[7] &ko] AgjaL ofzt 10.0 - - -
[8] 7F&ol weattt 100 - - -
[9] solztch 10.0 - - -
[10] A AZH(FRAA) W7t dojxt - 95 10.0 -
[11] wol MA s, FZsirt 20.0 143 10.0 27.3
[12] ol 377} w2 Wkt - - - -
[13] 527} Ea1, &, Fo] ofZal o] FEHH 150 - - -
[14] AAelA A7k v, H=e] "ozl 15.0 48 - 9.1
15 #& gsert - - - -
(6] ¥AE & £ =g - 95 10.0 -
[17] §iuto] Wt} - 48 - 182
(18] o] wha] #ZFo] &t 5.0 - - -
[19] #de] ofazr} 150 143 - 182
[20] o) 5-7kzte] Dkl AR A 50 48 - -

“p-trend < 0.001



146 -

2% B 59 w54 S (Chronic Toxic Encephalopathy) of®2] o &hzA}

<E M-52> &3 §7184 YolranFsro] e 7184 B 4254

TAhE(2) (%
EF #7184 ANTA=EEE

23 <qo09 00010000 ahn

(n=20) o 19999 (n=11)

(n=21) (n=10)

[21] T]5-ol] HZFe] 2 A - - - -
[22] #= F(etd)e] ofsfxtt 10.0 48 - -
[23] <o) Hojxtt 100 48 - -
[24] 25 = vEAE W7t v - - - -
[25] %ol QF @AY A4 7t 100 48 100 -
[26] o] wo] dr} 15.0 48 - -
[27] =] °Fsfixitt 25.0 48 - -
[28] W7} ofZ AL oAt 5.0 48 10.0 -
[29] 9wl=7}F A 2o wjArE AFTh 5.0 48 10.0 -
[30] w7} ofZ AU HALS itk 5.0 - - -
[31] &3}7F ¢F =aL 2] go] "otk - - - -
[32] St SUgell A =7t ot 50 - - -
[33] Zrhe] Hzto]l E=aixith - - - -
[34] D=o] st} - - - -
[35] 71%o] var 7hef7t &L 7hsol ofZt 5.0 - - -
[36] =0l A71AY 977k HAZIG - 48 - -




I A2 147

<E M-53> f718A =% F&=o] & SQ167 77184 ¥ A5 7
(B (FF02D)
£4 TE SQI6 4 A2F 5
79 Aol e F = (ppm)
<999 1.4 (2.1 2.7 @27
10000-22499 1.1 (1.8) 1.4 (2.3)
22500-37499 1.2 (0.9) 1.1 (0.8)
=>37500 0.8 (0.9) 0.4 (0.9)
EF 47184 AhrandsE
<4999 1.5 (2.0) 2.4 (26)
5000-9999 0.9 (1.6) 1.1 (2.0)
10000-19999 0.8 (0.9) 0.7 (1.1

=>20000 1.4 (0.9) 1.2 (0.9)




148 - 244 =4¥F 59 =445 (Chronic Toxic Encephalopathy) <ll¥%] <8}xA}

10) AFzA ALY AEE AAPZAAF A A

o §

(1) AA AFZARZAS] HFH A A3
A FZANAFALS] AFE A A3 E A} T

& 3175451.0 msecol o, H5 A7 <

msecO| I, AL $-7] oA ol F Ade Hit ABFE 742164203

o} <3 MI-54>.

r o
o,
£

T

<} II-54> AF2A AL HFE AA Y5 HA A4

=

4

Ras i+ =04

Simple reaction time (msec)
Mean reaction time 3175 £ 51.0
SD of mean reaction time 5.1 £ 236

Symbol digit substitution (msec)

Mean reaction time (all) 3557.0 + 13184
SD of mean reaction time (all) 14982 + 9704
Mean reaction time (correct) 3579.1 + 1493.2
SD of mean reaction time (correct) 1469.3 + 969.8
Number of correct 9%.6 + 11.1
Digit span forward 74 + 16

SD: standard deviation



I A2 - 149

(2) ATFAE S A B, AGA EA &
AT ZANR A 7 Tr‘ﬂ AR EAAL A T o
Hit 3175 mseco] $3L, ETHA= 51.0 mseco] A
304.6-330.5 mseco] AT HAZEE 222.0 msec, HHZHS 466.0 mseco] A o1,
5th, 10th, 25th, 50th, 75th, 90th, 95th ¥W<&%]+ 242}t 2445 msec, 257.3 msec,
280.0 msec, 314.0 msec, 345.0 msec, 373.8 msec, 427.9 msec®] At}
SERhSAIZEY] HE RS AR AT AN AR AR, AF, o) AY, F
¥, B3 28 o AL 7 Aol eEzsh, £ 77184 A
lé:_ 3

<
Aress = weba Folgk Apolzt gldlth <3 MI-55>~<3E IMI-57>.

=
=

Kol
| .
KeR
| .

(3) ATFAS A 54, 1?3%4 =40 e 25xAdAs 27
AL ZA N AALY] ATE AAREAA} G = 5 mR) 7] o] 3FukSA]

7He Hyt 3557.0 mseco| L, ¥EFHAF= 13184 mseco] o, Ht ] 95% 4l

B2 3332.2-3891.8 msecol ATt HAghS 2021.0 msec, FHolgk 8997.0

msec©|$12.™, 5th, 10th, 25th, 50th, 75th, 90th, 95th WiE-9l++ 7t

msec, 2293.8 msec, 2617.8 msec, 3002.5 msec, 4317.3 msec, 5423.3 msec, 6271.3

o
ZF5L7F /1SS kSR o =EAT
(p<0.01). 1 ¢ A, A" 49 F57, HaT 28§ o5 AF &3 {784
Ao Fd =Esd geas F28k 2Fo|7t Tt <3 I-61>~<3E MI-63>.

(4 ATAITH 54, 444 54l BE £A9 3] A
Az IS BRE AFEAAL R F 2499719 98 5 A

Ae)gE Bt 74 Aelel i, REBAE 16 ollom, Bite] 95% Al T3}

rlo r



150 - 244 =¥ 59 =4S (Chronic Toxic Encephalopathy) <ll®%] <8}zxA}

70-78 ArEloldtt. HAg2 35 A, Hulgk2 105 Aelo]len, Sth, 10th,
25th, 50th, 75th, 90th, 9%5th W&+ 242t 45 A4, 4.8 =+, 6.3 A, 7.5 7
2], 85 Ag], 95 #He, 95 Afo]

ATEAY LAY deol FABEF 9% + U AN B2 A, 4
o] HFE 9% 5 gE ARG AYor], EFA AN FE s T
84 AR FAEEEL FATEE 92 5 A AU} dasid
(p<00D). 71 9 A, A, FAY B/, RET 4§ o, A% mepi %

(5) SQ16 AT AAFo & AFEH A

AT AARE] SQI6 A of el wE F
=& T “Do you often feel depressed without
At ekar it 9o kg A 7R réi“ﬂ’o Al7Fo] 40454587 msec®,
‘ol Qe S H9-9] 314.74487 msec KU ] 3HA HitHk-g-A|Zto] A
RO (p<0.00), 7L &1 HAY FdENAE +3 W89 o weba {9
gk 2ol 7k gIiHh <& MI-79>. B3k SQI6 A5 7ol me 7A5FH 4174 9
EAA AR ol Aelrt flolvh <& M1-80>.

AAFAN} A

Ei Al 7353574/\} /H;Goﬂ/ﬂ

%

any particular reason?”2] 2 -]

Fl

6) #7184 B A2t3H %ol BE AFH UFYFAA A%
AN AAABA B ADBE ool G DY AFFHA

AN £7 T AdE BFSI7E offy e Aol A “ol"Ehan oieet -
O] k3 AIZRe] ik Al bo] 374.3+51.0 msec®E, “of o ekl §E3 A

9] 314.7449.8 msec Bt} F2J8tA Hwks-Al 7ol Ao (p<0.05), “HES

o] Aatty el AEedlA “of”gtal gigst A-g-oF “ofy o tar SHe A9 7

TH AF 1A Ao Fogh Aozt gllar, 1 Q)] HARY EEEAE
5

& W89 oo weba folsk xhol 7t St <3 MI-81><3E IM-82>. H3h

d



. A2+ 151

(7) 7184 A rAxEeed GE AFH AF IS4 23
AP AN AL e] ERol Aoj A2 wo] e AFE AABEUA M

=

T FEEAAAT] A FFA Aol r s E e
o 2804.7+4179 msec, 10000-22499 ppm<! A5+ 3119.7£1212.1 msec,
22500-37499 ppm< A$-E 3626.9+1017.1 msec, 37500 ppm ©]¢l A&
A777.1£1542.1 msec® 7 ol Fd 527t S7HdTE FaoAg47
jﬂ%mi/\]ﬂg oAl 71k tHp<0.001). HE3F 2Ake] 7] ALl A &
A Ao FAeZFwE7F 10000 ppm 7 HRD A+ 82+1.1 Ak, 10000-22499
ppm¢! ¢+ 8.3+1.2 &}, 22500-37499 ppm<! 75‘ = 6.7t1.5 A, 37500 ppm
o]l 7 7T AR FFA AT =EsEI ST de 7
i AiZr) 94—3} R D}p<ooo1><3£ 184>
AT AN ALY EF 77184 BolFA mE s ol w
A A A = 2249571 HARIA &3 F77]-8A] Aol 0
wrel 91 82114 A2, 5000-99992) A9 7.2£15 el 10000-199999) 7§
= 65620 A2, 20000 0144 A= T0£15 AR EFF F7184 ohrH

57l 2R e 5 e ARSI felalA daaArhp=0.030)<H

a2

i)
L

H-

O 1-
T

[‘



<3} [I-55> QAFAL3eH4 SA o whg denkgA3he] B rk-g-AZH(msec)
=4 N Bt SD 95%CI Hagk  P5 P10 P25 P50 P75 PS0 P%B  Hdigk
A 62 3175 51.0 3046-3305 2220 2445 2573 2800 3140 3450 3738 4279 4660
a
Ak 39 3199 56.7 301.5-3383 2410 2440 2570 2750 3140 3450 4160 4460 4660
o]z} 23 3136 40.6 206.0-331.1 2220 2288 2584 2820 3140 3450 3702 3742 3750
A (A
<39 6 3283 31.8 2950-361.7 2810 2810 2810 3058 3240 3633 364.0
40-49 22 3112 45.8 2909-3315 2470 2484 2563 2660 3125 3433 3732 4022 4070
50-59 26 3191 50.2 2089-3394 2410 2473 2611 2843 3140 3450 3887 4534 4660
>60 8 321.8 80.3 2046-3839 2220 2220 2220 2490 3130 4010 446.0
=
25 uEY 7 307.3 63.0 2490-3656 2220 2220 2220 2440 3140 3290 416.0
FeuEd 14 3238 479 206.2-3514 2620 2620 2685 2840 3220 3523 4050 46.0
A5TuEY 31 320.6 50.2 302.2-339.0 2560 2566 2500 2820 3220 3450 3742 4444 4660
etuEglold 10 3066 547 2675-345.7 2410 2410 2416 2553 3120 3495 4026 407.0

P5: 5th percentile, P10: 10th percentile, P25: 25th percentile, P50: 50th percentile, P75: 75th percentile, P90: 90th percentile, P95: 95th percentile

=2

Rllo (Ayjedojeydsoug o1xo] o1UOIYD)ZL



<3 II-56> A4 54 (D) w& d<ernksAge] H kg7 msec)

N 7 SD 95%CI Hag  P5 P10 P25 P50 P75 P90 P Hdjgk
14 3284 376 306.6-350.1 2640 2640 2725 3080 3210 3540 3910 407.0
37 3110 53.3 293.2-328.8 2220 2391 2464 2645 3140 3450 3694 4336 4660
8 3043 30.2 279.0-329.5 2060 260 2560 2738 3130 3300 337.0
3 33830 34.5 173.1-592.9 2870 2870 2870 2870 4160 446.0

31 3245 495 306.3-342.6 2220 2424 282 2910 3240 3560 3994 4280 4460
23 3158 42 296.7-3349 2470 2490 2590 2770 3140 3450 3734 4190 4300

4 8 2%6 729 234.6-356.6 241.0 2410 2410 2490 2745 3088 466.0
& 2 3195 728 -3349-9739 2680 2680 2680 2680 3195 371.0
60 3175 510 304.3-330.7 2220 2442 2571 2813 3140 3450 3744 4293 4660

4 9 294 495 2534-329.5 2440 2440 2440 2530 2680 3430 3711.0
53 3220 50.4 308.1-335.9 2220 2815 2884 285 3220 3450 3942 4348 4660

Bih

1

€GT -



<3 II-57> AA 542) w& d<erntsAge] H kg7 msec)
=4 N #®# SD %%l HAxg P5 PO PB PO PB PO PH AUy

AF

44 49 3199 470 3064-3B4 220 2515 2580 235 320 3480 370 4185 4460

e 5 308 520 25333 2870 2870 2870 2890 3240 375 4160

AP A0 8 2066 729 2U46-366 2410 2410 2410 2490 2745 3088 466.0
EF9 Aol 5 (ppm)

<9999 17 3016 468 2776-357 2410 2410 2458 2615 280 340 3718 407.0

10000-22499 15 3136 378 227-345 2560 2560 2566 2870 3140 3460 3660 369.0

2250037499 15 315 456 2962-3467 2620 2620 2650 2820 3140 3380 3970 4300

37500 15 336 682 29783734 2220 2220 2%2 2910 3290 3620 4540 4660
% A718A ANrEEE

<4999 20 3060 544 27953305 2410 2412 243 2575 2975 3475 426 4156 4160

5000-9999 2 3230 532 2R7-3472 2220 2256 2588 2865 320 3630 3742 469 4660

1000019999 10 3209 475 2959-3639 2680 2630 2707 3018 3230 3425 4370 4460

>20000 11 3188 452 2885-3492 2670 2670 2600 2820 3140 3320 4130 4300

14°1!

rx
k-

02
O
on
10

2

=2

Rllo (Ayjedojeydsoug o1xo] o1UOIYD)ZL



<3t [1-58> <IFARSI S S wE wewks A7t

o,
£4
r]:li
oo
>
Y
o
=3
MN
r\:l
=
=)

w

D

&

»

54 N Byt SD 95%6CI H gk P5 P10 P25 P50 P75 P90 P%  FHdigk

A 62 5.1 236 50.1-62.1 28.0 30.2 32.0 39.8 49.0 65.0 1038 1097 1210
ek

WAt 39 3.8 248 47.7-63.8 280 30.0 32.0 40.0 45.0 65.0 1060 1100 1210

oIz} 23 6.7 21.8 47.3-66.2 29.0 294 314 39.0 52.0 64.0 1000 1092 1100
A% (A)

<39 6 737 27.3 45.1-102.3 44.0 44.0 44.0 53.0 63.5 106.3 110.0

40-49 22 .2 265 42.5-66.0 280 28.3 30.3 37.0 445 61.8 1045 1188 1210

50-59 26 0.1 175 43.1-572 29.0 29.7 31.7 375 485 585 70.5 96.1 108.0

>60 8 67.5 23.8 476-874 40.0 40.0 40.0 445 65.0 84.5 110.0
82

25 uEY 7 68.0 26.2 43.8-92.2 39.0 39.0 39.0 40.0 69.0 86.0 110.0

F & 14 5.9 24.6 42.6-71.1 29.0 29.0 305 35.3 535 65.3 10565 106.0

1T uEY 31 50.7 17.1 44.4-56.9 30.0 30.6 31.6 40.0 45.0 58.0 72.0 97.8 108.0

gEtuEgeld 10 63.6 34.6 38.9-83.3 28.0 280 284 32.0 54.5 1033 1199 121.0

Bih

1

GGT -



<3 III-59> APA EA(D) W ek A 7 Fuke-A)7ke] A2} (msec)

=4 N Bt SD 95%CI HAagt PS5 P10 P25 P50 P75 P90 P%B Ao
14 71.1 288 54.4-81.7 380 380 40.0 48 505 1020 1155 121.0
37 51.5 20.9 44.5-584 28.0 289 31.0 35.0 480 60.5 764 1082 1100
8 49.1 179 34.2-64.1 30.0 30.0 30.0 385 420 60.3 86.0
3 62.3 191 14.8-109.9 420 420 420 420 65.0 80.0
Zxgo] =7 31 56.2 219 481-64.2 28.0 29.2 314 420 490 65.0 980 1100 1100
5 EHAY =% 23 583 264 46.9-70.0 29.0 294 314 36.0 580 640 1072 1184 1210
A, 29, o4 8 49.8 23.3 30.2-69.3 320 320 320 385 415 53.0 105.0
o2 2 480 141 -791-175.1 38.0 38.0 38.0 38.0 480 580
g 60 56.4 239 50.2-62.6 28.0 30.1 320 40.0 490 650 1046 1099 1210
] 28 9 4.2 83 37.9-50.6 32.0 320 32.0 39.0 420 51.0 580

g 53 58.1 24.8 51.3-65.0 28.0 297 314 39.5 52.0 655 1066 1100 1210




<3 [I-60> A3 SA2) w& devbgA g vk A7kl EF=H1 2 (msec)
=4 N ®#F SD %% Axg P5 PO PS5 PO P PO PH A
AF
44 49 516 242 506645 80 300 320 395 520 60 1060 1100 1210
e 5 518 197 273-763 300 300 300 360 40 715 800
AP AA49 8 498 233 302693 320 320 320 385 415 580 1050
EF9 Aol 5 (ppm)
<9999 17 %68 309 409727 310 310 318 3B5 40 W5 1122 1210
10000-22499 15 45 122 41853 280 280 316 410 480 580 692 740
2250037499 15 595 22 46574 290 290 302 390 580 60 1068 1080
37500 15 596 215 477-715 300 300 336 400 630 690 %6 1100
EF 7184 AhrAnEEE
<4999 20 565 293 42872 310 3L 320 3H5 40 740 105 1205 1210
5000-9999 ol 542 202 450-634 280 284 328 400 480 650 &6 1081 1100
1000019999 10 51 166 432670 300 300 308 395 565 60 9 86.0
>20000 11 600 259 426774 290 200 294 300 380 610 1076 1080

ko

Y
=l

F

1

LGT -



<X [I-61> QA3 8t EA]o

£ A7+ (all) (msec)

=4 N 4t SD 95%CI HAxk PS5 PI0 P2 P50 P PO P¥H  HUF
A 62 35570 13184  33322-3891.8  2021.0 21833 22988 26178 30025 43173 54233 62713  8997.0
k)
s 39 33691 11034  30114-37268 2021.0 20520 21900 25490 29400 41460 51790 55350 6397.0
oz} 23 3RBT 15962 31854-45659 23380 23408 24044 27030 35650 45550 60924 84872  8997.0
A A
<39 6 26170 6949  1837.8-33462 2021.0 2021.0 20210 21478 2451.0 2969.3 3945.0
40-49 22 2812 5301 25461-30162 20520 20724 21907 24068 27670 29310 34600 44065 45550
50-59 26 40017 14237  34267-45768 24130 24375 25292 29083 38860 43228 58089 81049 8997.0
>60 8 49503 10573  40664-5834.1 27820 27820 27820 45365 50820 55513 6397.0
8]—3_:1[*
25 uEY 7 56833 15031  42932-70734 45270 45270 45270 49850 51790 5559.0 8997.0
=y 14 41756 13242 3411.1-49402 21900 21900 24035 31508 40835 50663 64225 6448.0
uFWEY 31 31253 7083  28654-33%.0 21880 22444 23408 26100 28760 37350 43178 44242 45550
gatwEdeld 10 26411 4112 22470-28353 20210 20210 20241 21608 25825 27340 3355.3 3419.0

8GT
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<3} I1I-62> 2 EA-(D) & FomxpgA7]9 Hwk-s-A7H(all) (msec)

N 7 SD 95%CI gk P5 P10 P25 P50 P75 P90 P9%5 gk

14 20660 6927 2566.0-3366.0 2021.0 2021.0 21515 25480 26810 36600 41385 4222.0

37 366901 15181 31629-41752 20520 21744 21956 26500 32150 44460 57074 67029 89970

8 37206 11057 27963-46450 2790 27950 27950 28198 33375 4843 5559.0

3 44967 1656 40853-49080 43180 43180 43180 43180 45270 4645.0

=4 31 37777 15924 31936-4361.8 20520 21348 22932 26100 32150 46450 62294 74676 89970

= 23 33109 9304 29086-37133 2021.0 20544 21916 26170 29660 43010 47680 49884 50080

3,204 8 34093 10580 2524.8-42937 24130 24130 24130 26605 29200 40958 5528.0

w3 wpabg 20 27095 1294 15469-3872.1 26180 26180 26180 26180 27095 2801.0
-8 60 35853 1331.0 32414-3920.1 20210 21881 22876 26178 31270 43178 54931 63551 89970

A48 9 30859 9696 23106-3801.2 21970 21970 21970 26190 27820 31270 5528.0
28 53 36421 1357.8 32679-40163 20210 21472 23044 26135 33300 43275 53926 64123 89970

Bih

1

66T -



<X [1-63> A 54 (2)] W& FaxAEA 7|9 Fih-a-Al 7k all) (msec)

=4 N @#  SD %%CI  Hx3 P5 PI0 P PX P35 PO P% A
&
XL 49 35308 14026 3177.9-39837 20210 20210 21970 26135 29660 43270 56350 64225 89970
AHE A 28] 5 35604 9431 23804-47314 22820 22820 22820 26110 370 44225 45270
As=E A0 8 34003 10580  25248-42037 24130 24130 24130 26605 20200 40958 55280
e A o)
<9999 17 28047 4179 25899-30196 21970 21970 22650 95775 27350 20835 34530 39450
10000-22499 15 31197 12121 24485-37910 20210 20210 20396 21900 27030 40850 51700 64480
29500-37499 15 36269 10171 30636-41901 23520 23520 24306 26180 35650 43370 52188 55350
>37500 15 47771 15421 39231-563L0 28090 28000 28876 37350 46450 55280 74370 89970
B H18A ARy
<4999 20 30550 863 26496-34604 21830 21885 22055 25613 27585 33013 4965 54780 55280
5000-9999 o1 38541 16219 3115845024 20520 20658 22370 26605 3%650 46140 61600 87421 89970
10000-19999 10 41205 15429 3025852332 20210 20210 20527 26853 42625 55AL0 63132 6397.0
> 20000 11 3322 8502 28110-39633 23520 23520 23782 26170 32880 43170 45114 45550

xp<0.01

091

rx
k-
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<% [1-64> AFAI3| LA EAo mE FaexpA317] FawkgA17ke] 35 A2k all) (msec)
=4 N ¥ SD 95%CI Axgt PS5 PI0 P» P50 P PO PH HUF
A 62 14982 9704  1251.8-17447 4120 4386 5382 7820 11110 21318 30224 33876 4699.0
k)
s 39 13184 8495  10430-15938 4120 4200 5290 7230 10180 15470 28260 32730 3306.0
oj A 23 18031 11000 1327.4-22788 4760 4918  621.0 10120 16270 22610 36156 45108 4699.0
A=A
<39 6 10518 7324  2832-18205 4120 4120 4120 5875 7%H0 15233 24430
40-49 22 11278 6833  8248-14308 4320 4386 4943 6860 9630 13%65 25014 29561 29790
50-59 26 17446 10815 1307.8-21814 4200 4673 6313 895 13825 24360 34185 43697 4699.0
>60 8 20508 10336 11866-29149 5200 5200 5290 11308 20410 31360 3402.0
89
25 uEY 7 25014 8233 17400-32628 14300 14300 14300 19880 22120 34020 37580
=y 14 18236 12311 11128-25344 6460 6460 6335 8745 12685 26678 40025 4699.0
uFWEY 31 13655 7843  1077.8-16532 4120 4168 4882 7760 11080 17440 27936 30038 3041.0
gawEddeld 10 Bl 2524 5714-9324 4320 4320 4417 5380 7240 9365 12008 1215.0

ko
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<X I[I-65> FF4 5Dl 2 F-EZ2AA 7] Hawk-g-A7ke] A 2H(all) (msec) S

Fa

=4 N ®#  SD %BoCl  Axx P5 PO PB PO P PO P%H AUy s

|.ﬂ

() &

<9 14 1273 7621 T8I3-16673 4120 4120 4160 5703 10455 18733 25560 26640 an

10-19 37 16191 10877 12564-19818 4320 4716 5402 7220 11140 24460 32796 38521 46990 2

20-29 8 14858 8869 4322272 760  TI60  TI60 8613 12110 18778 34020 u
=30 3 1343 2370 7157-18930 10310 10310 10310 10310 14300 1452.0

xl—@

sxge] &g 31 15573 11309 11424-19721 4120 4168 4408 7760 10920 20940 33828 41344 4699.0
X EAY =4 23 14147 7250 1101.2-17282 5370 5378 5466  8H0 11860 21060 25840 29160 2979.0

Rllo (Ayjedojeydsoug o1xo] o1UOIYD)ZL

A3, 58,914 8 15094 10170 659.2-23596 5290 5290 5290 6995 9805 25815 3041.0

Ho
npaa ARG 2 701.0 2065 -11541-25561 5550 95550 530 5550 7010 3470
g 60 15248 90 12729-17766 4120 4342 5374 7895 11500 2183 30348 33972  4699.0

ToHRE 9 10492 6563  544.7-15537 5290 5200 5290 5480  &470 12235 2626.0 9
g 53 15744 9988 1290.1-1849.7 4120 4284 5568 8135 12150 22365 31802 35088  4699.0 Y




<3 [I-66> APA 5A(2)d wE FEAH3 7] Fdb-g A7k FFH 2 all) (msec)
=4 N @#  SD 9%%CI  HAxg P5 PO PB  PO PG PO P Aug

&

L 49 15197 10103 12205-18009 4200 4540 5410 7800 10920 21585 32730 35800 46990

AEA A 2] 512608 4817 67TLT-18679 4120 4120 4120 9210 14520 15275 15470

AezE AE MY 8 15004 10170  6592-23596 5290 5200 5200 695 9305 25815 3041.0
F Aol 35 (ppm)

<9999 17 10406 6490 706913743 4120 4120 5056 6240 8470 10935 25236 98260

1000022499 15 14114 11712 7628-20600 4200 4200 4272 5370 10920 22610 34780 4699.0

2950037499 15 15434 8133 10930-19938 5550 5550 6540 850 13130 21050 30966 3273.0

> 37500 15 20584 9938 15080-26088 7760 7760 8450 10310 19880 30410 35444 37530
B #7184 Aol AEEE

<4999 20 11225 7083 79L0-14540 4120 4179 5298 6040 9090 13058 26082 28160 28260

5000-9999 o1 17794 11403 12603-22084 4200 4212 4566 8675 15080 24460 36146 46049 46990

1000019999 10 17861 11424 9689-26033 4760 4760 5060 8293 13810 32813 33924 3402.0

> 20000 1113827 6856 9221-18433 7200 700 7202 850 11860 16750 28042 2979.0
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<3 [I-67> JAFAE A 5o & F x84 719 w3 A correct) (msec)
=4 N @# SD 9%%CI  HAxg P5 PO PS5 PO P PO PH Aug

A7) 62 M1 14932 31999-30583 20210 21883 22988 26178 20875 43018 5462 63028 113200
4

Fa} 39 33636 10836  30023-37049 20210 20620 21900 25490 29290 41560 51930 53380 64330

o7} 23 39615 19777 31063-48167 23380 23408 24044 26350 34240 46290 61050 103490 113200
AF A

<39 6 26168 6045 18880-33456 2210 20210 20210 21478 24510 29690 3944.0

40-49 22 2753 5319 25394-01L1 206520 20724 21925 24068 27585 29283 33514 44483 46290

50-59 % 0673 17833  STO-4TST5 23890 24219 25292 27225 38600 43160 56761 96207 113200

=60 8 49249 10493 AMMTT-58021 27820 27820 27820 4565 50890 54910 6433.0
sl Q *

2E8uEy 7 5029 23746 BT8O0 45270 45270 45270 49850 51930 55650 11320.0

P EET 14 41626 13193  34009-49244 21900 21900 24035 31508 40705 50470 64490 6465.0

wEswEY 31 31082 7102 28477-33687 21880 22444 23408 2580 28170 37430 42804 44628 46290

wetaEold 10 25393 4115 22449-28337 20210 20210 20241 21653 25825 27340 33563 34190

Y91

rx
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<3 JII-68> A EA(1)] W& Foxmx#A7]9 Hwk-s-Al 7 correct) (msec)

=4 N ¥z SD 95%CI gk P5 P10 P25 P30 P75 P90 P%  FHuigk
14 29350 6898 2536.7-3333.3 20210 2021.0 21515 2480 26645 35540 41440 4197.0
37 37209 17644 3132.7-4309.2 20520 21744 22004 25500 31820 44905 55570 69505 11320.0
8 37228 11109 27941-4651.5 2790 27950 27950 28198 33360 48064.8 5565.0
3 445277 2384 3860.6-5044.8 41860 41860 41860 41860  4527.0 4645.0

Zxgo] =7 31 38406 18732 31536-4527.7 20520 21348 22932 25880 31820 46450 62594 84070 11320.0
X EAY B4 23 32973 9445 2889-37057 20210 20544 21940 26170 28170 43010 48216 50068 50210

A3, 58,914 8 339 98394 25487-42030 2389.0 23800 23890 26605 29235 4103.0 5269.0
4 2 21095 1294 15469-38722 26180 26180 26180 26180 27095 2801.0

g 60 36081 9752 32182-39980 2021.0 21831 22876 26178 31140 43033 52614 63896 11320.0

w2 9 30249 8359 23439-37059 22030 22030 22030 26190 27820 31140 5269.0

g 53 36732 15597 32433-41031 20210 21472 23044 26025 33300 43280 52800 64426 113200

Bih

1
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<3 [I-69> AH4 542)d mE FoxaA8A7]9 Hivk-gA 7k correct) (msec) >

b

=4 N ##F SD %% Akg P5 PO PS5 PO PB PO P%H A B

n

4% i
229 49 36170 16161 31528-40812 20210 20210 22030 26025 29280 43280 53380 6490 113200 <
AHEAA 28] 5 35334 9204 2306-46762 22820 22820 22820 26055 37430 43965 4527.0 2
AP AH008 8 B9 9804 287-42080 23390 23890 23800 26605 20235 41030 5260.0 o
=7 Aol =% 5 =(ppm) QE
<9999 17 28008 4176 25861-30155 22030 22030 22662 25665 27350 29870 34528 30440 S
10000-22499 15 3018 12108 24213-37623 20210 20210 20396 21900 26350 40910 51042 6465.0 i/
2250037499 15 36056 9996 3052041502 23520 23520 24306 26180 34240 43520 51478 53380 o
=37500 15 49221 203L7 37970-60472 28170 28170 28842 330 46450 52690 83878 113200 g
B A8 Aol A DR g
<4999 20 30871 8275 26498-34244 21880 21888 22109 25H8 27585 32930 44940 52319 52690 5
5000-9999 21 39409 20315 30161-48656 20520 20658 22370 26515 34920 45630 61762 108345 113200 2
10000-19909 10 41143 15328 3017852108 20210 20210 20527 26853 42625 53948 63462 6433.0 .
>20000 11 30875 8621 28083-39667 2320 23620 23782 26170 32880 43040 45736 4629.0 &




<X [I-70> ClFA}3| 82 EAlo] wE H o257 Hauk-3A7ke] EFH 2 correct) (msec)
=4 N @# SD %%CI  Hx% P5 PO PB PO P PO PB AU
A7) 62 14693 9698 12230-17156 4120 4386 5394 720 11410 19643 29340 33042 50640
4
g3} 39 12021 8149  10279-15%63 4120 4200 5200 7230 10150 15600 28260 30950 3327.0
o7} 23 17608 1148 12748-22649 4760 4918 6210 10210 14190 22310 36302 48576 50640
A (A)
<39 6 10508 7507 272018477 4120 4120 4120 5875 7950 15353 2496.0
40-49 22 11175 6753 SI81-14168 4320 4386 4943 6860 9645 13485 24840 29630 29930
50-59 2% 17241 11207 1271421768 4200 4673 6180 8895 13370 23395 33761 47028 50640
>60 8 19160 9631 11067-27253 5290 5290 5290 11308 18710 29048 3327.0
s
ZEsuEy 7 23363 9028  156513-3213 14300 14300 14300 18210 20040 31750 4032.0
P EET 14 18345 12809 10049-25741 6460 6460 6835 8745 12770 26195 41955 5064.0
wEswEy 31 1393 7587 10628-16067 4120 4168 4882 7760 11150 16860 27482 30338 30950
gataEgold 10 704 2528 56959313 430 4320 4417 5410 7145 9365 12008 12150
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<I¥E [MI-71> AAA EA(1D) WE B2 RA 7] HdHk-e A ko] F5H =%} (correct) (msec) e

Fa

=4 N ®#  SD %B%Cl  HAxg PS5 PO PB PO PH PO PH AU s

|.ﬂ

A= (d) o

<9 14 11431 6563 T6A1-15220 4120 4120 4160 5703 10440 14808 24015 2496.0 an

10-19 37 16119 11143 12404-19834 4320 4716 5434 7220 11670 23340 31414 41352 50640 2

20-29 8 14541 8124 T7749-21333 7160 7760 760 8613 1250 18308 31750 s
=30 3 12740 2133 744218038 10310 10310 10310 10310 13610 14300

xge] &4 31 15580 11602 11324-19836 4120 4168 4408 7760 10920 20940 32966 44448 50640
X EAY =4 23 13650 6805 1070.7-1659.2 537.0 5386 5490  83%B0 11860 17020 24258 28954 29930

Rllo (Ayjedojeydsoug o1xo] o1UOIYD)ZL

A3, 58,914 8 14258 9478 6334-22181 5290 5290 5290 683 10070 23273 3095.0
Ho
npas w2 2 701.0 2066 -1154.1-25561 5550 5550 5550 5560 - 7010 847.0
g 60 14949 9762 12430-17468 4120 4342 5378 7895 11765 20008 29900 33194 5064.0
g AR 9 9652 4320 6331-1297.3 5290 5200 5290 5500  &470 12460 1821.0 ﬁ
g 53 16649 10115 1276.1-18337 4120 4284 55568 8135 12150 21765 30542 35385 5064.0 J}%




<X [I-72> AYA EA(2) W& B3x2A 7] Hfuk-A 7ol 58 2} (correct) (msec)
=4 N ®i#  SD 9594C1 Ax% P5 PO PB  PX P5 PO P%H AUz
&
L 49 14978 10194  12060-17906 4200 4540 5450 7800 10920 21080 29930 36795 50640
AEA A 2] 512508 4307  6629-18567 4120 4120 4120 865 14300 15430 15600
AesE AE MY 8 14258 T8 6334-2181 5290 500 5290 6853 10070 23273 3095.0
F Aol 35 (ppm)
<9999 17 10450 6563 70751325 4120 4120 5056 6145 8470 11200 25620 98260
1000022499 15 13705 12049  7032-20377 4200 4200 4272 5370 10920 17020 348738 5064.0
2950037499 15 1588 7721  10762-19B14 5560 5560 6540 850 13130 21220 29750 2993.0
> 37500 15 20146 10043 14585-257108 7760 7760 8450 103L0 18210 30950 36090 4032.0
B #7184 Aol AEEE
<4999 20 10842 6438 7829-13855 4120 4179 5298 5993 9090 13040 24285 28095 28260
5000-9999 91 17554 12061  12069-23040 4200 4212 4566 720 14190 23720 33446 49608 50640
1000019999 10 17291 10667  9660-24922 4760 4760 5060 8293 13875 30160 33118 3327.0
> 20000 1113872 6909  931-18513 7200 7200 7202 850 11850 16360 28188 2993.0
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<X [1-73> AFAI3|8LA EAo & Faex@ds17]19 AeE(%)
=4 N ot SD 95%CI Azt P5 P10 P25 P50 P75 P90 P95 3k
A A 62 %.6 11.1 93.8-99.4 17.3 87.3 944 917 100.0 100.0 100.0 100.0 100.0
3
w2t 39 9B.6 2.2 97.9-99.3 839 9.4 9.3 R.1 100.0 100.0 100.0 100.0 100.0
ozt 23 93.2 177 85.6-100.9 17.3 28.3 781 94.4 R.1 100.0 100.0 100.0 100.0
A (A)
<39 6 94 15 97.8-101.0 9.3 9%.3 9.3 9.1 100.0 100.0 100.0
40-49 22 9.6 2.7 97.3-99.8 839 89.7 944 R.1 100.0 100.0 100.0 100.0 100.0
50-59 26 A1 166 87.4-100.8 17.3 36.5 87.7 9.3 R.1 100.0 100.0 100.0 100.0
>60 8 974 44 93.7-101.1 87.0 87.0 87.0 9%6.8 9.1 100.0 100.0
o)
Z25uEY 7 8.3 30.3 57.2-113.3 17.3 173 17.3 87.0 R.1 100.0 100.0
e uEg] 14 9%6.7 72 92.5-100.9 722 722 84.3 9%.3 99.1 100.0 100.0 100.0
15N EY 31 9.2 2.6 97.2-99.1 839 9R2.1 94.4 9.1 100.0 100.0 100.0 100.0 100.0
&£ o] 10 9.6 0.8 99.0-100.2 R1 RB.1 R.1 9.5 100.0 100.0 100.0 100.0

0L1
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< MI-74> A4 54Dl 2 Faxz2A=51719 AHE(%)

N ¥+ SD 95%CI gk P5 P10 P25 P50 P75 P90 P95 gk
14 987 19 976-997 94.3 94.3 9%.3 97.7 100.0 100.0 100.0 100.0
37 %6 141 90.9-100.3 17.3 66.7 93.3 9.1 100.0 100.0 100.0 100.0 100.0
8 972 44 935-1009 870 87.0 87.0 96.3 9.1 100.0 100.0
3 W1 32 901-1062 944 944 944 944 100.0 100.0

31 91 154 895-1008 173 50.2 88.5 9.1 100.0 100.0 100.0 100.0 100.0
23 984 20 976-993 94.3 94.3 94 9.1 100.0 100.0 100.0 100.0 100.0
8 972 37 941-1003 839 889 83.9 96.3 RB.1 100.0 100.0 100.0 100.0

2 1000 00 100.0-1000  100.0 100.0
60 965 112 936-994 17.3 87.1 944 96.8 100.0 100.0 100.0 100.0 100.0
9 W1 36 94-1009 89 889 83.9 9.1 100.0 100.0 100.0
53 964 119 931-996 17.3 826 944 96.3 100.0 100.0 100.0 100.0 100.0

Bih
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<% MMI-75> APA 5A2)°l we F-axaA#57]19 45 (%)
=73 N 34 SD 95%CI Hagk  P5 P10 P25 P50 P75 PS0 P%B  Hdigk

AF

z29 49 %4 124 929-100.0 17.3 79.6 944 98.1 1000 1000 1000 1000  100.0

A A 2 5 978 24 947-1008 944 944 944 9.4 9.1 100.0 100.0

ARAE A A4Y 8 972 37 941-100.3 889 889 889 96.3 9.1 100.0 100.0
74 Aol =5 = (ppm)

<9999 17 987 28  973-100.1 889 889 9.8 9.1 1000 1000  100.0 100.0

10000-22499 15 969 71 92.9-100.8 2.2 72.2 85.5 96.3 1000 1000  100.0 100.0

22500-37499 15 987 1.7 97.8-99.7 944 94.4 9.5 9.1 1000 1000  100.0 100.0

>37500 15 919 209  80.3-1035 173 173 59.1 96.3 %81 1000 100.0 100.0
T 718 Aol nEse

<4999 20 992 1.3 98.6-99.3 96.3 96.3 96.5 98.1 1000 1000 1000 1000  100.0

5000-9999 21 923 183  84.0-1006 173 22.8 75.5 944 9.1 1000 1000 1000 1000

10000-19999 10 978 40 949-1006 87.0 87.0 879 917 9.1 1000 1000 100.0

>20000 11 991 1.7 98.0-100.3 944 94.4 9%.1 981 1000 1000  100.0 100.0
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<3 HI-76> AFA3] 2 5o mE x}9]9-7]
=4 N it SD 95%CI HAAazk P5 P10 P25 P50 P75 P90 P% )%k

A 62 74 1.6 70-7.8 35 45 48 6.3 75 85 95 95 105
3

w2t 39 75 1.7 7.0-81 35 45 45 6.5 75 85 95 95 105

ozt 23 72 16 6.5-7.8 45 45 49 55 75 85 95 95 95
AF A

<39 6 83 0.8 75-9.1 75 75 75 75 85 88 95

40-49 22 8.0 1.1 76-85 55 57 65 75 85 85 95 95 95

50-59 26 71 1.8 6.4-7.8 35 39 45 55 7.0 85 95 10.2 105

>60 8 59 1.7 45-73 45 45 45 45 55 78 85
8]—3_:1[*

Z25uEY 7 54 15 4.0-6.7 45 45 45 45 45 55 85

e uEg] 14 7.0 16 6.1-79 45 45 5.0 55 7.0 85 9.0 95

15N EY 31 78 14 72-83 35 47 5.7 75 75 85 95 95 95

&£ o] 10 82 14 72-92 55 55 56 73 85 88 104 105
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<3 MI-77> AYA SA (D) & 2257 S

:

A%  SD  %%CI HA% P5 PO PB PO Pl PO D% Az s
o

Ok

12 7589 55 55 60 75 8 95 95 95 o

17 6677 35 44 45 55 75 85 95 96 105 e

20 5583 45 45 45 48 80 85 95 &

IS

15 3410 55 55 55 55 75 85 a

3

17 6780 45 45 45 55 75 8 95 95 95 ;

X,

2 gAY w4 16 6680 35 39 55 65 75 8 95 95 95 &
8 18 6494 45 45 45 68 85 85 105 g
s

[e]

3

Wiz ovEE 9 14 52202 65 65 65 65 75 85 E;
60 16 7078 35 45 46 58 75 8 95 95 105 2
bl

9 15 6488 45 45 45 65 85 85 95 -
I

5 17 6978 35 45 49 55 75 85 95 95 105 2




<X [I-78> HA4 5A(2) 2 xA9]5-7]

=73 N #H SD 95%CI Hagk  P5 P10 P25 P30 P75 P30 P%B  Hoiw

AF

z29 49 72 1.6 6.7-77 35 15 15 55 75 85 9.5 95 95

A A 2 5 83 08 7.3-93 75 75 75 75 85 9.0 95

AR A MY 8 79 1.8 6.4-94 45 45 45 6.8 85 85 105
7 AolTA =5 = (ppm)”

<9999 17 82 11 7.6-8.8 55 55 71 75 85 85 9.7 105

10000-22499 15 83 1.2 7.6-9.0 55 55 6.1 75 85 9.5 9.5 95

22500-37499 15 6.7 15 59-75 35 35 41 55 6.5 75 85 85

>37500 15 6.2 1.7 53-72 45 45 45 45 55 85 89 95
T 718 Aok mE e

<4999 20 8.2 14 76-8.8 45 46 5.7 75 85 9.3 9.5 10.5 105

5000-9999 21 72 15 6.5-79 45 46 55 6.0 75 85 9.5 95 95

10000-19999 10 6.5 2.0 51-79 45 45 45 45 55 85 94 95

>20000 11 7.0 15 6.0-8.1 35 35 39 6.5 75 85 85 85

#p<0.01, *#p<0.05

Bih
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176 - 2440 =4

ol

59 WA 54 Z(Chronic Toxic Encephalopathy) o' o 8kzA}

<3 [I-79> SQ16 A=A < “Do you often feel depressed without any

particular reason?” o] oj5-o] W& FAFE AFAFTHA A4

. 4 ol Q.
S P + w=Ax} Pt + FFAA
Simple reaction time (msec)
Mean reaction time” 4045 + 587 314.7 £ 487
Symbol digit substitution (msec)
Mean reaction time (all) 36445 + 14149 3554.1 + 1327.7
Mean reaction time (correct) 36445 + 14149 35769 + 1507.1
Number of correct 100.0 = 0.0 %5 + 11.2
Digit span forward 75+ 28 74 £ 16

#p<0.05



<I III-80> SQ16 AZ+ZAF /e w2 AFE ANAYPEAA A

- SQI6 A% A%
° 0-1 2-5 >6 p-value

Simple reaction time (msec)

Mean reaction time 3180 + 55.7 313.0 £ 36.2 3385 + 346 0.803
Symbol digit substitution (msec)

Mean reaction time (all) 34496 + 11106 37687 = 17580 446.0 + 2689.8 0.415

Mean reaction time (correct) 34379 £ 1113.3 39036 £ 2298.0 4545 £ 27019 0.388

Number of correct 981 £ 28 933 £ 219 8.1 £ 19.7 0.144
Digit span forward 74 £ 17 73 £ 14 75 £ 28 0.964

=k Il
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178 - 244 =4¥F 59 =443 (Chronic Toxic Encephalopathy) <ll¥%] <8}xA}

<3 M-81> f7|8A ¥ A5 T 5ol At} o] offel whe 578
5

. o oL
- B = BEEA B = BEEA
Simple reaction time (msec)
Mean reaction time 3104 £ 39.0 3182 £ 52.2
Symbol digit substitution (msec)
Mean reaction time (all) 3160.8 + 684.4 3591.8 + 1358.2

Mean reaction time (correct) 3157.2 + 686.8 3616.1 £ 1542.0
Number of correct 100.0 = 0.0 9%.3 £ 115
Digit span forward 75 £ 1.0 75 £ 1.0

o Z T2
° Hy + FTHA} Hyt + TTAA}

Simple reaction time (msec)

Mean reaction time” 374.3 £ 51.0 3147 £ 498
Symbol digit substitution (msec)

Mean reaction time (all) 33280 + &1.7 35687 £ 13415

Mean reaction time (correct) 33237 £+ 4.2 35921 + 1522.0

Number of correct P4 £ 11 %5 + 113
Digit span forward 65 + 26 74 £ 16

#p<0.05



<3 III1-83> F7]&A

)

=

Simple reaction time (msec)

Mean reaction time

Symbol digit substitution (msec)
Mean reaction time (all)
Mean reaction time (correct)

Number of correct

Digit span forward

3119 + 51.8 3200 + 525 3375 £ 3.8

3795.3 £ 15595
3831.2 + 1891.0
A7 £ 158

3396.6 + 1128.3
33703 + 11116

31915 + 761.1
31585 + 696.0
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<} [I-84> EFdd Ao rd=Esrd ME HFH 4Gy -saA 44 %

(H+ + EHAH) F:N

E529 Aolr4 %5 = (ppm) 5

R I

<9999 10000-22499 22500-37499 >37500 p-value 8ﬁ

Simple reaction time (msec) %
Mean reaction time 3016 + 46.8 3136 + 37.8 3215 + 456 335.6 £ 682 0.300 5_%
£

o

Symbol digit substitution (msec) [9)
Mean reaction time (all) 28047 £ 4179 31197 £ 12121 36269 = 10171 47771 + 15421  <0.001 %
Mean reaction time (correct) 28008 £ 4176 3091.8 £ 12108 36056 + 9996 49221 + 2031.7  <0.001 %
Number of correct R7 £ 28 969 + 7.1 W7+ 1.7 91.9 + 209 0.276 g
Digit span forward 82 + 11 83 + 12 6.7 + 15 62 + 1.7 <0.001 E;
2

oz




<E MI-85> EF §7184 AohrAsird te A% A4 DA 44
(B + xF9AH)
- T 77184 BT =EE =
<499 5000-9999 10000-19999 >20000 p-value

Simple reaction time (msec)

Mean reaction time 305.0 + 544 3230 + 532 330.0 £ 475 3188 + 452 0.575
Symbol digit substitution (msec)

Mean reaction time (all) 3095.0 + 866.3 3854.1 + 16219 41295 + 15429 3382.2 + 850.2 0.107

Mean reaction time (correct)  3037.1 £ 8275 39409 + 20315 41143 + 15328 33875 + &62.1 0.148

Number of correct 92 £ 13 92.3 + 183 978 + 4.0 9.1 + 1.7 0.182
Digit span forward 82 £ 14 72 £15 65 £ 20 70 £ 15 0.030

=k Il
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182 - x44 =%

ol

S-9] W= (Chronic Toxic Encephalopathy) o%% 9stzA}

1) ATF2ARR] AXG9E AA A A

() dFzARAe] AAGDd AF A A4 2
ATEAY IR AAN A A 579 AAGLEE pro] A 5

Qi=w, Fole 2 M3 AX Gl B4 59%(95.2%), 43k Aol 27

318(48%), <l 0%(0.0%)°] 2107, Qo] I BT 7159 AAGN M= Y

5578 (83.7%), 873t “ele] A 0%(0.0%), o TH(11.3%)°1 L, A& 3t 7]
o A DGl = Zé’é} 527 (83.9%), 4783t ool A 47 (6.5%), &l 6%
©.7%) 1A, =7 7] AA GGl = A 427 (67.7%), B3 el 2l
A 1178 (17.7%), 7ol 9”3(145%)01‘}23, A 2 A7 A Gl x
= A AE(87.1%), 8743 Aele] A 27(3.2%), ol 67(9.7%) ] ATHEE
[I-86>.

ﬁ

(2) AFARTH 54, 498 540 Be ANGId A4
A A%
SEERE RS

2 oA A G AAANHA Ak
A, e, SEe] me fold Aozt fAlen] <HE I

[I-87>~ <3k MI-89>, 2|

914<p<0.05)<~ II1-90> ~< 3% II1-93>.

(3) SQ16 AZF4 AFo HE JAAFSE AF A=

ATZA AL SQ16 AH2FEd o Froll & Q A7 2 AAE A3
oA #3F % “Do you often feel irritated without any particular reason?” 2] 2
woll A “of”ebar cighek A-9-oF “opetal tiwek Aol A A4 A A



1. A2 - 183

o8 2ozt glglom, 1 99 15714 AEA A =
MD}@L M-94> ~ <3 MI-99>. T3 SQ16 224 g w
A AL Ao {93k ZFol7F AT <E M-100>.

(4) 77184 #E AAFH A5 mE AAIFGE AZAHAHA
4 3

<G M-101><EE T-102>. &8k f77]8-4 #a 22524 7ol & A
W 4P AR fo)F Aol7

+
g0
5o -
5
/N\
2
D
—
(e}
(V6]
V

<3 [1-86> AAFE QA= AA 24

N (%)
AA G ey 8 A ol
T4 %2 HeH 59 (95.2) 3 (4.8) -
dol 4 #HH 7w 55 (83.7) - 7 (11.3)
Al 71 52 (83.9) 4 (6.5) 6 (9.7)
71914 42 (67.7) 11 (7.7 9 (14.5)

AFA/AA7 s 5 (87.1) 2 (32 6 (9.7)




184 - 244 =%

ol

59 WA 54 Z(Chronic Toxic Encephalopathy) o' o 8kzA}

< M-87> AF2Af A Ao nhe Ao A4 4e) 1) A

N (%)
273 . AR A A
A4 A o)’

7o 9 HFY

ke 36 (61.0) 3 (100.0) -

SR 23 (39.0) -
ol & #AH 7%

s 36 (65.5) - 3 (42.9)

SR 19 (345) - 4 (57.1)
Exiedh

a2t 35 (67.3) 1 (250) 3 (50.0)

SR 17 (32.7) 3 (75.0) 3 (50.0)
71919

2} 23 (61.9) 8 (72.7) 5 (55.6)

SR 16 (38.1) 3 (27.3) 4 (44.4)
AFA/AY7) s

w2t 32 (59.3) 2 (100.0) 5 (83.3)

SR 22 (40.7) 1 (167)




1L

272

185

<3 M1-88> AFT-AI ALY Aol wE AXFqE AAA 1A 23

N (%)
N4 o A= (A) dEsE e a
23 7 o]

Fo9 9 JF

<39 6 (10.2) - -

40-49 21 (356) 1 (33.3) -

50-59 25 (42.4) 1 (33.3) -

>60 7 (119 1 (33.3) -
dol 2 #AHH Ve

<39 6 (109) - -

40-49 20 (36.4) - 2 (286)

50-59 22 (10.0) - 4 (57.1)

>60 7 (12.7) - 1 (14.3)
AlE3 75

<39 4 (7.7) 1 (25.0) 1 (16.7)

40-49 19 (365) 2 (50.0) 1 (167)

50-59 22 (42.3) 1 (25.0) 3 (50.0)

>60 7 (135) - 1 (167)
7191

<39 6 (14.3) - -

40-49 15 (35.7) 5 (455) 2 (22.2)

50-59 17 (40.5) 5 (455) 4 (44.4)

>60 4 (95) 100D 3 (33.3)
AFA/AY7 T

<39 6 (11.1) - -

40-49 21 (389) - 1 (16.7)

50-59 21 (359) 1 (50.0) 4 (66.7)

>60 6 (11.1) 1 (50.0) 1 (167)




N (%)

X 174 e AL A

=

T

(Chronic Toxic Encephalopathy) o¥4 <gtzAb

=

<]

G hantihal

[II—89> A-ZA T 2Fe] e u}

<it

<0

A

L

0

T
ol

T
Bo

0

T
Nfo
l
Tk
wr
of
N

7 (11.9)

13 (22.0)
30 (50.8)

oy

=
;O_l
Plo
g

1 (333)
1 (333)

b

&
;.O_|

Nfo

b

Ny

@Oﬁ

o 7

=

e
)
K

Y

7 (12.7)
11 (20.0)
27 (49.1)

3 (42.9)

ey
M
&

;Oﬁl

Ko

4 (57.1)

il

2 (33.3)
2 (333)

5 (96)
12 (23.1)
25 (481)

b

X
&

;Oﬁl

Nfo

2 (333)

4 (100.0)

ey
M

;O_l

o

B

4 (44.4)
2 (22.2)
3 (333)

3 (27.3)
5 (455)
3 (27.3)

3 (7D
9 (21.4)
23 (54.8)

7 (16.7)

r

wA.O

A ol

!
&

;Oﬁl

/B

B
b

1 (16.7)

3 (50.0)
2 (33.3)

6 (11.1)
10 (185)
28 (51.9)
10 (185)

1 (50.0)
1 (50.0)

oy
N

B
_¥O~l
Nfo

}

yAO

% ol

ohi]
E]

;Oﬁl
=




L A2

- 187

<3 MI-90> AT-2A/FAte] Aol upe A F e A7 e A A3t

N (%)
oo e FEEEELEE.
43 A |4
Folg 9 459
<9 13 (22.0) 1 (33.3) -
10-19 35 (59.3) 2 (66.7) -
20-29 8 (136) - -
>30 3 (1) - -
<9 14 (25.5) - -
10-19 32 (58.2) - 5 (71.4)
20-29 7 (127 - 1 (14.3)
>30 2 (36) - 1 (14.3)
<9 12 (23.1) 1 (25.0) 1 (16.7)
10-19 29 (55.8) 3 (75.0) 5 (83.3)
20-29 8 (154) - -
>30 3 (58) - -
<9 11 (26.2) 2 (182) 1 (LD
10-19 27 (64.3) 5 (455) 5 (556)
20-29 3 (71) 3 (273) 2 (222)
>30 1 (24) ICAY; 1 (111D
<9 14 (25.9) - -
10-19 31 (57.4) 1 (50.0) 5 (83.3)
20-29 8 (14.8) - -
>30 1 (1.9 1 (50.0) 1 (16.7)




188 - 244 =4

ol

o] WA EA W Z(Chronic Toxic Encephalopathy) 9% 98kzA}

<E 1-91> ATEAIERS] Fapelel W Qg AL A

N (%)
A7 YA A

s T 34 i Fjéﬁl} . o3
TFog g JF

zxgo] =4 30 (96.8) 1 (32 -

*HAY =% 21 (91.3) 2 (87) -

A, =28 214 8 (100.0) - -
Aol 2 #A-bH 7l

zxgo] w7t 28 (90.3) - 3 (9.7)

* HAY = 20 (87.0) - 3 (13.0)

A, =28, <14 7 (875) - 1 (125
AlE3 7

rxo] =4 29 (935) 1 (32 1 (32

% EHAY =4 17 (73.9) 3 (13.0) 3 (13.0)

A, =28 <14 6 (75.0) - 2 (25.0)
7191 ¢

2xyo] =4 17 (54.8) 8 (25.8) 6 (19.4)

5 HAY =% 17 (73.9) 3 (13.0) 3 (13.0)

A=A, =28 213 8 (100.0) - -
AFd/Ad7s

rxgo] = 27 (87.1) 2 (65) 2 (65)

R HAY =% 19 (826) - 4 (17.4)

=]
AA, HE, <14 8 (100.0) - -




< M-92> E7 Aoramds o] e Ao 2730894 2

N (%
Q7 E24) Ao A A 23t
THEETE 34 A o3
Fo% % 459

<9999 16 (27.1) 1(333) -
10000-2249 15 (254) - -
22500-37499 14 (237) 1(333) -

> 37500 14 (237) 1(333) -
<9999 17 (309) - -
10000-22499 14 (255) - 1 (143)
22500-37499 12 (21.8) - 3 (429
> 37500 12 (21.8) - 3 (429)
<9999 16 (30.8) 1 (250) -
100002249 14 (269) - 1 (167)
22500-3749 10 (19.2) 2 (50.0) 3 (50.0)
> 37500 12 (23.1) 1 (250) 2 (333)
<9999 13 (31.0) 3 (27.3) 1 (1L1)
10000-22499 10 (23.8) 3 (273) 2 (22.2)
22500-37499 11 (262) 1O 3 (333)
>37500 8 (190) 4 (364) 3 (333)
<9999 17 (315) - -
10000-22499 14 (259) 1 (50.0) -
22500-37499 11 (204) - 4 (66.7)
> 37500 12 (222) 1 (50.0) 2 (333)

“p<0.05 by Fisher's Exact Test



13 5549 ¥ Z-(Chronic Toxic Encephalopathy) o®-4 & 8zzAL

<3t MM-93> &3}

71 8A] Aol A s ol e X

SRR

N (%)
535 0719 Alg A iU
A9 e %Tg];g 4 Fjgxn - o
#9215
<4999 19 (322 1(333) -
5000-9999 21 (356) : -
1000019099 9153  1(333) :
=20000 10 (169 1 (333) -
olo] W B 7%
<4999 20 (36.4) - -
5000-9999 19 (345) - 2 (286)
1000019099 8 (145) - 2 (286)
= 20000 8 (145) - 3 (429)
AlETE 71
<4999 18 (34.6) 1 (25.0) 1 (16.7)
5000-9999 16 (308  1(50 4667
10000-19999 10 (19.2) - -
=20000 8§54 2600 167
7101
<4999 13 (31.0) 5 (455) 2 (22.2)
5000-9999 16 (38.1) 2 (182) 3(33.3)
1000019999 6143 2182 2 (22
>20000 7 (16.7) 2 (182) 2 (22.2)
AFA/ADN S
<4999 19 (35:2) - 1 (167)
5000-9999 19 (35.2) 1 (50.0) 1 (16.7)
10000-19999 8 (14.8) 1 (50.0) 1 (16.7)
= 20000 8 (148) - 3 (500)




L. A2 191

<3} III-94> SQ16 #AZ=4 < “Do yo

u often feel irritated without any
particular reason?” 2] o] F-of] W& Ax|FIH NG HA A3 N (%)

Q17 PaRa =AY AR AL At

o A% A7 o] 4
Fo8 9 1%

o 4 (68) - -

ohy e 55 (93.2) 3 (100.0) -
Aol 2 #A-bH 7

of 4 (73) - -

ohy e 51 (92.7) - 7 (100.0)
A3 715

o 4 (7.7) - -

ohy 2. 48 (92.3) 4 (10000 6 (100.0)
7114

of 3(7.1) 191 -

ohy 2. 39 (929) 10 (90.9) 9 (100.0)
AFA/887)%

o 4 (74) - -

oly 9. 50 (92.6) 2 (100.0) 6 (100.0)




192 .. 244 =%

ol

59 WA 54 Z(Chronic Toxic Encephalopathy) o' o 8kzA}

<3 [I-95> SQ16 A=A < “Do you often feel depressed without any

particular reason?” ] oJFto] w2 A FdY AAAYHAA A3 N (%)

o3 A2k AR AA} A

&3 A% 3 °d
Folg 2 Q%Y

o 2 (34) - -

b e 57 (96.6) 3 (100.0) -
o] & #AuH 7)F

o 128 - 1 (143)

ol Q. 54 (982) - 5 (8.7)
A iedicy

o 2 (38 - -

of e 50 (%.2) 4 (100.0) 6 (100.0)
7114

o 1 (24 1 9.1 -

oo 41 (976) 10 (90.9) 9 (100.0)
AR

o 119 1 (50.0) -

oh S 53 (98.1) 1 (50.0) 6 (100.0)




I A2 -193

<3} III-96> SQ16 AZ+=% T “Do you have problems with

concentrating?” ¢] o] F-of] wE Q1x]FHE A HA A N (%)
Q139 PaRa =AY AR AL At
A 33 A7 ol
797 9 439
o 7 (11.9) 1 (33.3) -
ofy o 52 (88.1) 2 (66.7) -
dol % #AHH Ve
o 7 (12.7) - 1 (14.3)
oy o 48 (87.3) - 6 (8.7)
A8 71
o 7 (135) - 1 (16.7)
oty L 45 (86.5) 4 (100.0) 5 (83.3)
7114
o 4 (9.5 100D 3(33.3)
oty 2 38 (90.5) 10 (90.9) 6 (66.7)
AT/ A7
o 7 (13.0) - 1 (16.7)

oo A7 (87.0) 2 (100.0) 5 (83.3)




194 - 244 &3F 59 W5A% S (Chronic Toxic Encephalopathy) o®%] ofstzA}

<3} [I-97> SQ16 AZ+=%F < “Do you have a short memory?” 2] o] 5-o]
e X gdE AP AL A N (%)
Q17 A7} AR AL At
A gk A7 o1
Fog 2[5
of 2 (34) - -
oL 57 (9%6.6) 3 (100.0) -
Aol 2 #A-bH 7
o 2 (36) - -
ol L 53 (96.4) - 7 (100.0)
A8 71
o 119 1 (25.0) -
oL Q. 51 (98.1) 3 (75.0) 6 (100.0)
7114
o 2 (4.8) - -
ol Q. 40 (95.2) 11 (100.0) 9 (100.0)
AFA/R7%
of 2 (37 - -

ol 9. 52 (96.3) 2 (100.0) 6 (100.0)




1.

T4} - 195

<3 II1-98> SQ16 AZ=4 5

“Do you generally find it hard to get the

meaning from reading newspapers and books?” ] o] F-o wE ol ¥

AR A A N (%)
PARAESA] AR A At

e AT 33 A7 o1

Fo9 2 %
o 4 (68) - -
ohS. 55 (932) 3 (100.0) -

Aol % #-d Ve
o 3 (55) - 1 (143)
ohS. 52 (945) - 6 (85.7)

il
o 4.(17) - -
oS 48 (92.3) 4 (100.0) 6 (100.0)

4EE
o 3 (71) - 1 (L1
oS 39 (929) 11 (100.0) 8 (88.9)

AFA/ A7)
of 4 (74) - -
oS 50 (926) 2 (100.0) 6 (100.0)




196 - 244 =4¥F 59 =445 (Chronic Toxic Encephalopathy) <ll¥%] <8}xA}

<3 11-99> SQ16 2224 = “Have your relatives told you that you have

a short memory?” 2] oJ5-of W& <

F

z)ej e A AA R AL A} N (%)

o 1

9143 o} A7 Al
A9 of 3 44 A oy
797
o 3 (51) - -
ol ¢ 56 (94.9) 3 (100.0) -
J 2 (36) - 1 (14.3)
ol Q. 53 (96.4) - 6 (85.7)
o 3 (58 - -
ol 9. 49 (94.2) 4 (100.0) 6 (100.0)
o 2 (48) - 1 (11.1)
ol & 40 (95.2) 11 (100.0) 8 (889)
J 3 (56) - -
ol ¢ 51 (94.4) 2 (100.0) 6 (100.0)




<3 [I-100> SQ16 A2

N (%

R SQI6 47} deldn A%

e 7= A} 77 o]

o)y 9 e
0-1 43 (72.9) 3 (100.0) -
2-5 14 (23.7) - -
>6 2 (34) - -
0-1 41 (74.5) - 5 (71.4)
2-5 13 (23.6) - 1 (14.3)
>6 1 (1.8 - 1 (14.3)
0-1 39 (75.0) 3 (75.0) 4 (66.7)
2-5 11 (21.2) 1 (25.0) 2 (33.3)
>6 2 (3.8 - -
0-1 30 (71.4) 9 (81.8) 7 (77.8)
2-5 11 (26.2) 2 (18.2) 1 (11.1)
>6 1 (24) - 1 (11.1)
0-1 39 (72.2) 2 (100.0) 5 (83.3)
2-5 13 (24.1) - 1 (16.7)
>6 2 (3.7) - -




198 - 244 B4 5 w545 (Chronic Toxic Encephalopathy) "4

R

<3 [I-101> f7]8A ¥ A3 T Aol Asit}t o] of fof &
A7l A A A N (%)
. A2} 2 A) A AAL A3

&5 s A o]
T8 3% %Y

o 5 (85) - -

oy Q. 5 (915) 3 (100.0) -
Qo] 2 ##H 7w

o] 500D - -

b <. 50 (90.9) - 7 (100.0)
A iedicy

o 4 (7.7 - 1 (16.7)

oh$. 43 (92.3) 4 (100.0) 5 (833)
7114

o 5 (11.9) - -

oS 37 (88.1) 11 (100.0) 9 (100.0)
AFA/887)%

of 4 (74) - 1 (16.7)

oll % 50 (92.6) 2 (100.0) 5 (83.3)




I A2 -199

o
oh] e

o
oh] .

o
oh] .

o
oh] .

& 5 WEE =17 ol 9 ol
3} N (%)
A7 At
A4 77 o)
2 (34) 1 (333) -
57 (96.6) 2 (66.7) -
2 (36) - 1 (14.3)
53 (96.4) - 6 (85.7)
3 (58) - -
49 (94.2) 4 (100.0) 6 (100.0)
1(24) - 2 (222)
41 (976) 11 (100.0) 7 (718)
2 (37) - 1 (167
52 (96.3) 2 (100.0) 5 (833)




200 - 22X 42 =34F 59 544> 5(Chronic Toxic Encephalopathy) o4

EEEY)

<3E TM—-103> 7] 8A ¥ 22152 7l e A 2184l eldAL A
N (%)
TP 47144 e AR AL Aw}
A2k Zfe s 87 o] %

o9 3 [

0 26 (44.1) 1 (33.3) -

1-5 27 (45.8) 1 (33.3) -

>6 2 (34) 1 (33.3) -
ol B #AHA 7)s

0 24 (436) - 3 (42.9)

1-5 24 (436) - 4 (57.1)

>6 3 (55) - -
Al 71

0 24 (46.2) 3 (75.0) -

1-5 21 (40.4) 1 (25.0) 6 (100.0)

>6 3 (58) - -
7194

0 16 (38.1) 6 (54.5) 5 (55.6)

1-5 21 (50.0) 3 (27.3) 4 (44.4)

>6 1 (24) 2 (18.2) -
AF9/AY7 s

0 23 (42.6) 2 (100.0) 2 (333)

1-5 24 (44.4) - 4 (66.7)

>6 3 (56) - -




Bo

12) AFEA A A8 A=A ] 1A

o
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N
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A
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[e]

=

o)

AFEH AZB s HA
<]

=

=

=

T

48+12 A

|

o] g-71el A ole

o] el ol w

ez}
=

[I1-104>.

AYA
ar

AA 47
ATEA GA A

ke

A7 zAY R} 27
75415 AFeloluk, gt ol el A

Fol7h A ATHp=0.005). L 2] ¢]

Atk <

A

o)
8r

Jh.v_.O

o7

JJo

)

=

T

[1-106>.

of ol el uf

Fol7F fAlEk <

A

s}s1o]

[9]

T

0]
pal

9

o

-

357.4+69.8 msecE A

=0l A

5

[e)
e

L o=
T -

0.027). 1 £]9
1}

[I1-105>.
A 2

.

X

I THp
g5

N

]
A X
7

]

312.5+46.6 mseco|H, ©|
l

o
A

YA
L

T

O
R

EEN PRI

o

(4) 198 ANGY o] g o] WE AFY AR BEAA 4H

(3) N&EZE AAFH ool Fol w

A
xpo] 7}
At <

|7l ol uhE

Fol7F ittt <

or

AFzAN A MBI A F 7]

[I-107>.

VA
3t

A

1

ko)
R8N



202 - A A ©A4F 5o WA =AY Z(Chronic Toxic Encephalopathy) o®-4 o 8tzA}L

(5) A% 2 FA7% AN oA ¥ HE AFH AF A%
AN AA

ATEA AL AR A3t F AFE L QD)5 A9 o)
o]3o] wE AFE AABEAN F GEurS A FAbel A Wi urAlgke] 4
&2 311.0+46.5 msec, A7 o]/d9] A= 39554714 msec, ©]/¢- 350.8+60.2

msec® 9@ A0l7F AACH (p=0015), 7 91 AFE AABEAA} FEL

Solah o]z} QAT <& IM-108>.

<3 M-104> F2)8, 152 49 o) doiiel we AFE NABE A 44
(BF + FEAR)
e Folg 9 439 )
ey 3 A o
Simple reaction time (msec)
Mean reaction time 3151 + 499 365.3 + 60.5 - 0.097
Symbol digit substitution (msec)
Mean reaction time (all) 30102 £ 12902 44773 + 18447 - 0.218
Mean reaction time (correct) 36331 £ 14767 4480 + 1864.1 - 0.285
Number of correct 9.5 + 11.3 97+ 11 - 0.737

Digit span forward 75+ 15 48 + 1.2 - 0.005




I A2 -203

<3t IM-105> o], #7155 A G o ool whe HH AEEHA g4
(

3L
° A} A7 o] AF p
Simple reaction time (msec)
Mean reaction time 3125 + 46,6 - 3574 + 69.8 0.027
Symbol digit substitution (msec)
Mean reaction time (all) 34506 + 13133 - 43929 + 11087 0.075
Mean reaction time (correct) 34734 £ 15099 - 44094 £ 11156 0.119
Number of correct 969 * 11.2 - 944 + 10.0 0.582
Digit span forward 75+ 16 - 64 £ 12 0.076
< M-106> A1F3F 715 Q4G o goliiol whe 7FE AZBEAN 44

}= D

O

Simple reaction time (msec)

Mean reaction time 3154 + 48.2 309.3 £ 45.0 3415 £ 781 0.476

Symbol digit substitution (msec)

Mean reaction time (all) 35744 £ 13465 24815 + 2337 4123.0 £ 11694 0.152
Mean reaction time (correct) 36079 £ 15546 24835 £ 2374 4060.2 £ 1127.3 0.251
Number of correct 9.3 £ 12.0 986 £ 2.8 W4 + 14 0.846

Digit span forward 75+ 1.7 78 £ 05 62 £ 10 0.149




[\"]
S
i~
BN
-
B~
bl
ox
ol
ol
Lo,
rﬂ
ox
It
ox
i
o\
(@)
=
=
(=}
2.
1)
—
o
<3
1)
o]
=
1)
@
=]
j=x
=5
(=}
o
=
j=x
=
2
o
2

<3

(Bt ETHX
L CE
S}FE
S = p
A% A o]/
Simple reaction time (msec)
Mean reaction time 312.8 + 50.2 3150 + 559 3430 + 470 0.272
Symbol digit substitution (msec)
Mean reaction time (all) 3382.3 £ 13799 3506.0 £ 804.2 44348 + 1287.1 0.092
Mean reaction time (correct) 3414.8 + 1624.0 35082 + 8134 44327 £ 12999 0.177
Number of correct 9.6 £ 12.7 986 £ 2.1 942 £ 91 0.679
Digit span forward 76 £ 15 75 £ 16 64 = 2.1 0.138
<IE M-108> A7, G715 99 ol golo] upe A7 AU 47
(FHtETHX
AT/ A A
5% b
A% A o]/
Simple reaction time (msec)
Mean reaction time 311.0 £ 465 39%5 £ 714 350.8 £ 60.2 0.015
Symbol digit substitution (msec)
Mean reaction time (all) 34302 £ 13434 4085 + 791.2 4522.0 £ 7406 0.133
Mean reaction time (correct) 34580 £ 15449 40685 + 815.3 4506.0 £ 697.0 0.240
Number of correct %4 £ 11.8 N1 =13 978 + 22 0.913
Digit span forward 75+ 15 70 £ 21 6.3 £ 21 0.229




1. A2 - 205

o)

13) @FEANIAS] AN AA 2% 2 e AAlske] BAA

(1) AF2ARERe] AR YDA At

QAR 5708 A Gl Ul FFHA B HeAAL Aske A4
4178(66.1%), A3 Aefe]l AA 149(226%), Fol 7H(11.3%) 0] JAh<E
-109>.

Ao & AFYH ABAFHA B4
BAAAL Aol wE AFH 4174 W EHAL
S A 7ko] A4} 306.0443.5 msec, A4} o] 4t

Al 3242+50.0 msec, °©] 37174636 msecE {3 Aol7t Ao
(p-trend=0.000), F-S5zAAA7] ALY HatwkgAITke] Ak 31644412665
msec, 3733} o] ] AA 4218.1£1089.7 msec, ©|/d 4534.2+1103.7 msec= -2
gk ZFol7h AN IL(p-trend=0.003), s=A+]%-71 HAALNA =& & = A7}
74 80+1.3 Ak, A} o]de] A 6.1+1.6 A, o]/ 65+1.8 A2 = {23
ZFo]7F A Hp-trend<0.001)<3 MI-110>.

9
o

2 SQ16 A3

Avo] w2 SQI6 A5 Thg
o 7} oM< MI-111>, SQ16 #2374 71
ol we AR EHAL Aake Fold Aolrh fIThGE M-112>.



206 - M A =A4F 5o WA =AY Z=(Chronic Toxic Encephalopathy) <% & 8tzA}L

wWe A74e A

=

M-113><# M-114>. & 57184 Bd A2t54 745
ATE 498 o7t QT E M-115>,

T

<3 I-109> AFZAR)AFRRe] 217448 AAtel] g 91%)7) 5 %) A}

AA 715l N (%)
ey 41 (66.1)
el 14 (226)
o] 7 (11.3)

Al 62 (100.0)

<FE MI-110> B4 AL Aol we HFE AE A sHA A4
(A7 + wEAAD)

= A4 A o]/ p-trend
Simple reaction time (msec)

Mean reaction time 306.0 = 435 324.2 = 50.0 371.7 £ 636 0.005
Symbol digit substitution (msec)

Mean reaction time (all) 31644 £ 12665 42181 = 1089.7  4534.2 + 1103.7 0.003

Mean reaction time (correct) 32095 + 15548 41768 + 10652  4548.7 + 1110.0 0.019

Number of correct 9.7 £ 13.0 978 + 33 942 + 99 0.789
Digit span forward 80 =13 61 *16 65 18 <0.001




1. A2 - 207

<3 HI-111> AAA AL Ao mE SQl6 A4 S48
N (%)
=4 A% A o]

[1] Are you abnormally tired? 6 (16.6) 2 (14.3) 1 (14.3)

[2] Do you have heart palpitations even when you 124 2 (14.3) -
don't exert yourself?

[3] Do you often have a painful tingling in some part 6 (14.6) 2 (14.3) 1 (14.3)
of your body?

[4] Do you often feel irritated without any particular 4 (9.8) - -
reason?

[6] Do you often feel depressed without any particular 1 (2.4) 1 (71 -
reason?

[6] Do you have problems with concentrating? 5 (12.2) - 3 (42.9)

[7] Do you have a short memory? 2 (49 - -

[8] Do you perspire without any particular reason? 3 (7.3) - 2 (286)

[9] Do you have any problems with buttoning and 5 (12.2) 1(7.1) -
unbuttoning?

[10] Do you generally find it hard to get the meaning 3 (7.3) - 1 (14.3)
from reading newspapers and books?

[11] Have your relatives told you that you have a short 2 (4.9) - 1 (14.3)
memory?

[12] Do you sometimes feel an oppression of your 2 (49) 1 (7.1 1 (14.3)
chest?

[13] Do you often have to make notes about what you - - -
must remember?

[14] Do you often have to go back and check things 4 (9.8) - 1 (14.3)
you have done such as turned off the stove,
locked the door, etc?

[15] Do you have a headache at least once a week? 5 (122) 2 (14.3) 2 (286)

[16] Are you less interested in sex than what you
think is normal?




208 - 244 =¥ 59 w5935 (Chronic Toxic Encephalopathy) %4 9 8t3A}

<E NI-112> SQL6 AZ434 A5l we 23404 23

N (%)
SQ16 74 4 A o]
0-1 30 (65.2) 11 (239) 5 (10.9)
25 10 (71.4) 3 (21.4) 1 (71

=6 1 (50.0) - 1 (50.0)




<3 MI-113> A7 L A3t m& 77184 B A453H1) S48
N (%)
=4 ks 737 o]
[1] & A% =70 £ - - -
[2] T9do] Y B3} 2 (49) - -
[3] &otstar %31t} 3 (7.3 - -
[4] Amzo] 4lakc} 3 (7.3) 2 (143) -
[5] A4S 2531717} ojfy 1(24) - 2 (286)
[6] 0] Wit} 1(24) - -
[7] <=1ko] Aela ofar} 2 (49) - -
[8] 7ho] wtaitt 2 (49) - -
[9] o]zt 2 (49) - -
[10] A H(R32HA) WIEs} dojzict 2 (49) - 1 (14.3)
[11] seo] HAetar, F=3ich 6 (14.6) 2 (14.3) 3 (42.9)
[12] o]} B %7} wmghs W} - - -
[13] 37} €11, <7, Fo] ofZ il wo] SEHEH 3 (7.3) - -
[14] 7ol A 227k v, Heo] "o} 498) 1(7.1) -
[15] 2< HEen - - -
[16] WA e & % wet 1(24) 171 1 (14.3)
[17] o] Wt 3 (7.3) - -
[18] 4Fo] wha AFo] Fr} 124 - -
[19] #4do] o}z 4 (9.8) 2 (14.3) 2 (286)
[20] 3)%-77te] wekAm ARolHc 2 (49) - -

“p-trend <0.05



210 - 244 &4

<3 [I-114> A AAG AR 2o wE F7]84 dd ZA2544(2) 3405
N (%)
= A% A oA
[21] F]F-o HFo] & AT} - - -
[22] #+= (=)ol oAt 3 (73) - -
[23] <+=lo] "ojHt} 3 (73) - -
[24] 25 w vEAL w7} Ut - - -
[25] 7o) oF & ALY A ZiTh 4 (9.8) - -
[26] wo] wWo] wir} 2 (49) 2 (14.3) -
[27] &o] ATk 5 (12.2) 1 (7.0 -
[28] WE]7} ofZ AL} ot} 2 (49) - 1 (14.3)
[29] I 27} A a1 wjA} A& 3 (73) - -
[30] w7} o}ZAL} MALE st} 1 (24) - -
[31] 237} ¢F 53 A 8o] Wojxth - - -
[32] F Sl&FolA] 37} G} 1 (24) - -
[33] Zhe] 7ol Eal - - -
[34] d=o] Aulsic} - - -
[35] 715 o] Yar 7kel7) 83 7ol ozt 1 (24 - -
[36] &3] AV ALY F57F ARG 1 (24) - -
<¥ MI-115> 7184 B3 A2t349] Aol we A48 A3
N (%)
7184 B A4 5 A% A o4
0 18 (66.7) 8 (296) 1 @37
1-5 19 (61.3) 6 (19.4) 6 (19.4)
>6 4 (100.0) - -
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212 - A A ©4F 5o WA =A% Z=(Chronic Toxic Encephalopathy) <% &8tzA}L

H
AFHAPNGATE S 71 B 2RG FAol A Sste] Haw A8
24 A% F £ H/18A%0N 28] S0, 67492 HERDES T

ruf
it
2,
o
=2
4
2o
b
N
off
k1
rlr
B
N
= 0o

FALl A 718k 3t o] 13270.9 ppmel™, #
22 0.0001 ppm, ke 113859.0 ppmel At FAbe] 7stHE 2 &671.7
ppmo] ™, HAzka Hoigk-e ZH2E 0.0001 ppm, 113859.0 ppmeo] aL, o 2ke] 7]}
2 273056 ppmeol™, FHA ¢ Hlgk2 ZH2F 10341.0 ppm, 75360.0 ppme] A
o, A=l 7)ekE 2 30t 2614.4 ppm, 40t 12020.0 ppm, 50t 21863.7 ppm,
60t 116309 ppmel e, 30the] HAgta gk 2+ 107.0 ppm, 21477.0
ppm, 40th+= 212 1695.0 ppm, 75360.0 ppm, 50tH+= 253.0 ppm, 113859.0 ppm, 60
= 0.0001 ppm, 80347.0 ppmo| AT <3 II-116>. #Hef| w& 9 7|3} o
< 94 o]s} 2875.0 ppm, 10-191d 19525.8 ppm, 20-291 21629.7 ppm, 301 ©]
38784.8 ppmol gt AdEFE 7|t H TS Axgo] =AY E 171430
ppm, & B XY A2 A= 25219.8 ppm, AlA, ZH, A 2L A= 7769
ppmo] ATh JEE 718 7S 24 19619.0 ppm, AHs=F A Z 9 26984.0 ppm,
AraE, AR, eladde] 7769 ppmeol itE <3 MI-117>.

o3t 7184 AT = es AA didAtel A 7lskE o] 6283.40]H,

e 6.8, HAHRhS 3742110100k FAke] 7lekHE S 4291.600H, FH gkt
2 ZH7F 6.8, 37421.10] a8, of2ke] 7)skE w2 12019400, HAg FH
Z}7} 2883.3, 33534.20| 0. A2 = 7]skE o] 30t 740.8, 40t 7015.9,
50t 8751.7, 60t 79045010t <3 MI-118>. A Hel| wE 7]etH 2 9 o]s}
20137, 10-19\1 8888.3, 20-291 8094.4, 30\ o]} 9132.1¢|3lth. AHAEHFEH 7]
st vt 23 dlo] =AY 58377, & BIAIY =AY 134448, A1H, 2", <l

{
|

M2 o] 943801ttt =W Vst =AY 8965.8, AEaF AFY 40429,
MArad, AlF, g o] M3.801At <F IMI-119>.



— -] = = = = - =
<3 [I-116> Q174334 EAo] e EF<d Aol rd=adse
(ppm)
54 N Bt SD 95%CI 7\t FHAgk P5 P10 P25 P30 P75 PO P%  Hdigk
A 62 274485 24915.0 21121.3 337757 132709 0.0001 277.3 24077 8169.5 217845 356721 71330.8 80344.0 113859.0
A
Izt 39 262559 29950.3 16547.1 35964.6 8671.7 0.0001 106.7 414.2 3570.5 155422 44239.8 803274 94234.6 113859.0
oJ =} 23 20470.7 12845.0 23916.1 35025.3 273056  10341.0  11594.0 174659 20006.5 28830.0 31786.1 428255 69136.0 75360.0
A= (A
<39 6 8169.7 8843.1 -1110.6 17449.9 2614.4 107.0 106.7 106.7 337.4 57389 170259 - - 21477.0
40-49 22 19246.7 19043.0 10803.5 27689.9 12020.0  1695.0 18122  2651.1 50224 160425 275044 53770.0 73346.0 75360.0
50-59 26 32170.7 262570  21565.3 427761 21863.7 253.0 14142 68834 170054 287187 35009.1 821452 106990.7 113859.0
>60 8 491153 205754 277338 70496.7  11630.9  0.0001 0.3 0.3 39930.6 46449.6 74399.2 - - 80347.0

e

s

Y

F

.,m'

e1e -



— = = T = [\l

<3} II-117> AHJH 4o 2 B4 Aor i uEs® -

(ppm) :

pp N

rx

== N ¥ SD 95%6CL Z\etEd Hagk P5 P10 P25 P50 P75 PO P% Ao L:

02

A9 (d) oH
on

<9 14 105433 8806.4 54587 156279 28750  0.0001 0.3 53.5 1887.7 84338 203741 22464.0  22464.0 - 10
(=]

10-19 37 294814 23862.6 215252 374376 195258 253.0 1551.0 34921 160425 28607.5 34053.4 75680.9 83680.6 113859.0 BE
7

20-29 8 39200.1 321543 123184 66081.7 21629.7 24750 24749 24749  4882.0 46450.0 58611.7 - - 94235.0 0x
L

>30 3 499292 342534 -35161.1 1350194 38784.8 12826.0 12825.8 128258 12825.8 56614.7 - - - 80347.0 0%
- 0
72} S
sZgo] =3 31 260752 236962 173834 34767.0 17143.0 2379.0 24365 39161 83032 16606.3 44239.8 60866.3 85902.0 94235.0 :
o

x

2 HAY =3 23 30163.3 169230 228453 374814 25219.8 3179.0 3381.8  8921.1 220919 28840.7 31786.1 61180.3 76643.3 76964.0 o
m

RS R B 8 24964.8 454234 -13010.1 62939.8  776.9 0.0001 0.3 0.3 143.3 1054.7  61011.1 - - 113859.0 §
©

4% 2
8

244 49 255178 170179 20629.7 304059 19619.0 24750 33746  5298.7 131253 22836.1 32580.7 48659.4 65987.4 76964.0 %
<

A2k Az 5 503431 40832.1 20629.7 304059 26984.0 24750 23789 23789 76024 61929.2 87290.8 - - 94235.0 F=
, o
a2y A 049 8 249648 454234 -13010.1 62939.8 7769 0.0001 0.3 0.3 143.3 10547 61011.1 - - 113859.0 A
19

10

P

e




X O[[]— 5] E = &3 O L >
<E M-118> AFAI Y S4o] mE &% 77184 Aol rarsss

54 N it SD 95%CI 71t h e HAghk P5 P10 P25 P30 P75 P90 P%  Huiw
ZAA 62 10880.5  9313.1 8515.5 13245.6 6288.4 6.8 198.3 15872 41470 86272 13009.5 271202 30261.8 37421.1
G

w2t 39 8524.1 8305.2 5831.8 11216.3 4291.6 6.8 87.4 281.4 33309 52994 120438 195736 302761 37421.1

o2k 23 14876.3  9737.1 10665.7 19086.9 120194 28833 31676 48582 79777 95338  25950.9 296422 32863.5 33534.2
A (A

<39 6 4270.5 51288  -1111.8 9652.9 740.8 6.8 6.8 6.8 139.4 24694 91780 - - 12385.1

40-49 22 10605.1 9720.0 6295.5 14914.7 7015.9 831.0 963.6 1867.0 35423 80858 132441 284018 32829.2 33534.2

50-59 26 13008.2  10069.0  8941.2 17075.1 8751.7 874 7395 35987  5591.0 89684 223245 30209.3 34920.3 37421.1

=60 8 9680.6 5946.5 4709.2 14651.9 7904.5 2570.8 25708 25708  3967.0 10000.7 14060.7 - - 19573.6

e

s

Y

F

.,m'

S1¢ -



<} [I-119> AY4 EA

-3
k=)
gl
rlot
)
Ho
~N

o
Y
ox
=
-r
2
b
it
off
=

917

. . =
= N %#F D %%Cl 7S A&z P5 PO PSP P PO PH AU IS
&
V=] Jal
29 OH
< 14 43967 3390.1 24395 63542 20137 6.8 6.8 95.2 19984 39589  6177.3  10181.4 - 12385.1 ?@
37 134178 104535 99325 169032  8888.3 87.4 801.6 26969 59676 89921  24541.0 30199.8 33922.8 37421.1 F_E.
0z
8 105162 60889 54258 15606.6 80944 14315 14315 14315 41426 116699 14733.0 - - 19088.6 éH;

3 108155 77490 -8434.1 300652 91321  4849.1  4849.1 48491 48491  8024.0 - - - 19573.6

31 78902 49915 6059.3 97211  5837.7 183.6 602.0 15353 36676 80240 10923.0 147330 192826 19573.6
23 173977 112243 125439 222514 134448 28334 29729 39181 79777 123851 273926 322309 36643.7 37421.1

8 37313 39395 4378 7024.8 943.8 6.8 6.8 6.8 135.9 3121.8 63234 - - 11295.9

49 123403 96108  9579.8 151009  8965.8 881.0 1691.0 28334 47281 89447 171533 288344 319051 37421.1

Rllo (Ayjedojeydsoug o1xo] o1UOIYD)ZL

5 80132 69640 -633.7 16660.0 4042.9 183.6 183.6 183.6 2516.3 79206  13556.3 - - 19088.6

8 3731.3  3939.5 4378 7024.8 943.8 6.84 6.8 6.8 135.9 3121.8 6323.4 11295.9 <
14
19
o
Y
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218 - A A =A4F 5o WA =A% Z(Chronic Toxic Encephalopathy) <% &8tzA}L
<3 [1-120> 244 EFFLPFA] T 2ol EFAEAY =&
EZ (500 MRE A )
AR | 2 | a4 e 4 wa [T | Hee
2015 |2 | 28430 | 3860 | 01508 | 0775 | 0.2757 | 00005 | 0.0020 | 0.1062 | 26638 | 0.4082 | 08334 | 04722 | 01520 | 89454 | 1.9931 | 0.1869
21130 00271 | 00362 | 01661 | 13350 | 0.0000 | 00020 | 03095 | 20622 | 00275 | 02574 | 00564 | 0.03% | 57364 | 05771 | 0.1615
2014 | A |00276 | 00000 | 00000 | 06732 | 5:8638 | 00000 | 0.0000 | 11649 | 28663 | 0.0728 | 00000 | 0.0000 | 0.0000 | 116198 | 1.1650 | 03017
F 00000 | 01129 | 03436 | 92953 | 0.2224 | 0.0000 | 00000 | 07584 | 16202 | 0.0000 | 33170 | 01821 | 0.4584 | 36814 | 1.0862 | 0.1050
2013 |2 00000 | 0.0000 | 0.0544 | 04270 | 43860 | 00670 | 0.0020 | 10189 | 19469 | 0.1514 | 00628 | 02301 | 0.0550 | 51474 | 1.0666 | 01424
100000 | 00000 | 0.0000 | 0.0000 | 42728 | 0.0000 | 00000 | 0.0000 | 15095 | 0.0000 | 0.0000 | 00000 | 0.1438 | 27049 | 02459 | 0.0404
2012 |2 09516 | 00659 | 05339 | 45452 | 0.0000 | 00000 | 0.0020 | 10321 | 06073 | 15286 | 00000 | 07315 | 00495 | 20162 | 22310 | 01621
= 00276 | 00790 | 10497 | 0.0000 | 25531 | 1.8343 | 00000 | 0.0000 | 41427 | 32400 | 0.0000 | 27120 | 07021 | 66522 | 22005 | 0.3%66
011 |2 00276 | 00284 | 00580 | 01661 | 0.3334 | 00005 | 0.0020 | 00693 | 07466 | 0.0728 | 00120 | 0.0682 | 01438 | 42564 | 0.3683 | 02241
F 00276 | 00284 | 00580 |0.1661 | 03334 | 0.0005 | 0.0020 | 0.0693 | 07466 | 00728 | 0.0120 | 00682 | 01438 | 42564 | 03683 | 0:2241
2010 |2 00276 | 00284 | 00580 | 01661 | 0:3334 | 00005 | 0.0020 | 0.0693 | 0.7466 | 0.0728 | 00129 | 0.0682 | 01438 | 42564 | 0.3683 | 0.2241
00276 | 00284 | 00580 | 0.1661 | 03334 | 0.0005 | 00020 | 0.0693 | 07466 | 00728 | 0.0120 | 00682 | 01438 | 42564 | 03683 | 0.2241
2000 |2 |00276 | 00284 | 00000 | 01661 | 0.4800 | 00000 | 0.0020 | 0.0693 | 17501 | 0.0728 | 00129 | 0.0000 | 0.1438 | 53246 | 0.0000 | 01293
00276 | 00284 | 23191 | 01661 | 00000 | 0.0000 | 00020 | 0.0693 | 7.8486 | 00728 | 0.0120 | 00000 | 0.1438 | 242006 | 09473 | 0.8170
2008 | A | 04763 | 03494 | 0.4058 | 01661 | 07064 | 00005 | 03266 | 69300 | 17179 | 02843 | 21000 | 07541 | 08350 | 26878 | 13770 | 01418
F 01142 [ 01147 | 04089 | 0.1661 | 09040 | 0.0000 | 03090 | 0.0000 | 24794 | 00728 | 1.6907 | 09609 | 08685 | 23512 | 1.2574 | 0.1164
2007 | A 00000 | 46347 | 49911 | 61299 | 89026 | 00005 | 0.0000 | 0.0693 | 181078 | 2.4006 | 00129 | 02441 | 01377 | 129798 | 3.0717 | 04366
F 00276 | 00284 | 03974 | 0.1661 | 03334 | 0.0005 | 02631 | 00693 | 17554 | 00728 | 0.0120 | 01670 | 03683 | 22778 | 1.4444 | 0.4309
2006 || 00276 | 00284 | 0.0580 | 01661 | 0:3334 | 00005 | 0.0020 | 0.0693 | 07466 | 0.0728 | 00129 | 0.0682 | 0.1438 | 42564 | 0.3683 | 06150
00276 | 66840 | 08217 | 0.1661 | 03334 | 0.0005 | 00020 | 0.0693 | 0.0000 | 00728 | 0.0000 | 11067 | 0.1438 | 11400 | 00737 | 0.7962
2005 |2 | 04737 | 00000 | 02479 | 01661 | 0:3334 | 00005 | 0.0020 | 0.0693 | 17756 | 00728 | 00129 | 1.4273 | 10285 | 47178 | 25160 | 02130
04737 | 00284 | 00000 | 0.1661 | 03334 | 0.0005 | 00020 | 0.0693 | 0.8340 | 00728 | 0.0120 | 14273 | 05630 | 55832 | 00707 | 0.25%5
2004 |2 00276 | 00284 | 00580 | 01661 | 0:3334 | 00005 | 0.0020 | 0.0693 | 07466 | 0.0728 | 00129 | 00682 | 0.1438 | 0.4664 | 87695 | 01209
00276 | 00284 | 00580 | 0.1661 | 03334 | 00006 | 00020 | 08385 | 07466 | 00728 | 0.0120 | 00682 | 0.1438 | 64765 | 01340 | 0.1698
2003 | A 00276 | 00284 | 0.0580 | 01661 | 0:3334 | 00005 | 0.0020 | 0.0693 | 07466 | 0.0728 | 00129 | 00682 | 0.1438 | 42564 | 0.3683 | 01096
00276 | 00284 | 00580 | 0.1661 | 03334 | 0.0005 | 00020 | 0.0693 | 0.0000 | 00728 | 0.0120 | 00682 | 0.1438 | 42564 | 0.0001 | 0.3045
2002 |2 00276 | 00284 | 0.0580 | 01661 | 0:3334 | 00005 | 0.0020 | 00693 | 0.7466 | 0.0728 | 00129 | 0.0682 | 01438 | 42564 | 0.3683 | 02241
00276 | 00284 | 00580 | 0.1661 | 03334 | 0.0006 | 00020 | 0.0693 | 07466 | 00728 | 0.0120 | 00682 | 0.1438 | 42564 | 03683 | 05250




<F [1I1-121> A A EA4FAEA T 2 HAY =323 49 =&
EZ (500 MRE A )
B o] &
2015 | A 0.0114 | 0.0021 | 0.2840 | 04312 | 11.1507 | 0.3905 | 0.1956 | 0.2937 | 14.3277 | 0.0226 | 0.0000 | 0.4966 | 0.0035 | 30.4757 | 04050 | 1.0306
= 0.0000 | 0.0000 | 1.1142 | 04312 | 1.7543 | 0.3905 | 0.1956 | 0.2542 | 38511 | 0.3770 | 0.0272 | 0.2371 | 0.0000 | 6.2501 | 2.0356 | 0.2960
2014 | A 3.0637 | 01398 | 0.2009 | 04312 | 164068 | 0.3905 | 0.2962 | 82323 | 3.7344 | 0.0465 | 0.0024 | 0.5393 | 0.0000 | 155717 | 0.3061 | 0.6506
= 06584 | 0.2075 | 0.0593 | 04312 | 7.3255 | 0.3905 | 0.0772 | 2.8469 | 1.5237 | 0.1485 | 0.0024 | 0.0863 | 0.0000 | 6.2476 | 0.0497 | 0.2434
2013 | A 0.0000 | 0.0000 |1.1045 | 04312 | 29870 | 1.6420 | 0.1956 | 4.8706 | 2.3703 | 0.0000 | 0.0024 | 1.8480 | 0.0000 | 71055 | 34973 | 0.5149
= 10756 | 0.0000 | 0.0000 | 04312 | 0.0000 | 0.3905 | 0.1956 | 3.3883 | 0.0000 | 0.0000 | 0.0024 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0075
2012 | A 00114 | 0.0021 | 0.3048 | 04312 | 1.4415 | 0.3905 | 0.1956 | 0.0853 | 1.5862 | 0.0226 | 0.0024 | 0.2549 | 0.0035 |2.2578 | 0.3862 | 0.0940
5 0.0000 | 02188 | 3.0586 | 04312 | 67020 | 1.0897 | 0.1956 | 0.0000 | 3.8888 | 50976 | 0.0000 | 0.4823 | 0.3490 |12.0627 | 7.3673 | 1.0612
2011 | A 00114 | 0.0021 | 0.3048 | 04312 | 1.4415 | 0.3905 | 0.1956 | 0.0853 | 1.5862 | 0.0226 | 0.0024 | 0.2549 | 0.0035 |2.2578 | 0.3%62 | 0.1576
5 0.0114 | 0.0021 | 0.3048 | 04312 | 1.4415 | 0.3905 | 0.1956 | 0.0853 | 1.5862 | 0.0226 | 0.0024 | 0.2549 | 0.0035 |2.2578 | 0.3862 | 0.1576
2010 | A 00114 | 0.0021 | 0.3048 | 04312 | 1.4415 | 0.3905 | 0.1956 | 0.0853 | 1.5862 | 0.0226 | 0.0024 | 0.2549 | 0.0035 |2.2578 | 0.3%62 | 0.1576
& 00114 | 0.0021 | 0.3048 | 04312 | 1.4415 | 0.3905 | 0.1956 | 0.0853 | 1.5862 | 0.0226 | 0.0024 | 0.2549 | 0.0035 |2.2578 | 0.382 | 0.1576
2009 | A 0.0114 | 0.0021 |0.3048 | 04312 | 1.4415 | 0.3905 | 0.1956 | 0.0853 | 1.5862 | 0.0226 | 0.0024 | 0.2549 | 0.0035 | 2.2578 | 0.3862 | 0.3738
& 00114 | 0.0021 | 0.3048 | 04312 | 1.4415 | 0.3905 | 0.1956 | 0.0853 | 1.5862 | 0.0226 | 0.0024 | 0.2549 | 0.0035 |2.2578 | 0.382 | 1.0070
2008 | A 0.0114 | 0.0000 | 0.9447 | 0.100 | 04299 | 0.1140 | 0.2530 | 0.7053 | 1.9753 | 0.0226 | 0.0460 | 0.9782 | 0.3227 | 45457 | 1.4066 | 0.1452
= 0.0114 | 0.0000 | 1.8473 | 01050 | 1.2292 | 0.1140 | 0.2530 | 0.0853 | 12.0429 | 0.0226 | 39361 | 0.7810 | 0.3904 |10.1446 | 1.2591 | 0.3160
2007 | A 00114 | 65471 | 31165 | 7.2736 | 155792 | 0.3905 | 0.1956 | 0.0853 | 19.7385 | 0.0226 | 0.0024 | 2.3968 | 0.1636 | 13.2002 | 2.8903 | 0.1036
= 00114 | 0.0021 | 0.3048 | 04312 | 1.4415 | 0.3905 | 0.1956 | 0.0853 | 1.5862 | 0.0226 | 0.0024 | 0.2549 | 0.0035 |2.2578 | 0.3862 | 0.0947
2006 | A 00114 | 0.0021 | 0.3048 | 04312 | 1.4415 | 0.3905 | 0.1956 | 0.0853 | 1.5862 | 0.0226 | 0.0024 | 0.2549 | 0.0035 |2.2578 | 0.3862 | 0.0249
= 0.0114 | 0.0021 | 0.3048 | 04312 | 1.4415 | 0.3905 | 0.1956 | 0.0853 | 1.5862 | 0.0226 | 0.0024 | 0.2549 | 0.0035 | 2.2578 | 0.3862 | 0.0249
2005 | A 0.0114 | 0.0000 | 0.3048 | 04312 | 1.4415 | 0.3905 | 0.1956 | 0.0000 | 1.6033 | 0.0226 | 0.0000 | 0.3555 | 0.0035 | 0.4260 | 0.2580 | 0.0380
¥ 0.0114 | 0.0000 | 0.3048 | 04312 | 1.4415 | 0.3905 | 0.1956 | 0.0000 | 1.1640 | 0.0226 | 0.0000 | 0.2370 | 0.0035 | 0.4260 | 0.2580 | 0.0380
2004 | A 00114 | 0.0021 | 0.3048 | 04312 | 1.4415 | 0.3905 | 0.1956 | 0.0853 | 1.5862 | 0.0226 | 0.0024 | 0.2549 | 0.0035 |2.2578 | 0.3%62 | 0.1576
F 0.0114 | 0.0021 | 0.3048 | 04312 | 1.4415 | 0.3905 | 0.1956 | 0.0853 | 1.5862 | 0.0226 | 0.0024 | 0.2549 | 0.0035 |2.2578 | 0.3862 | 0.2003
2003 | A 00114 | 0.0021 | 0.3048 | 04312 | 1.4415 | 0.3905 | 0.1956 | 0.0853 | 1.5862 | 0.0226 | 0.0024 | 0.2549 | 0.0035 | 22578 | 0.3%62 | 0.1576
ks 00114 | 0.0021 | 0.3048 | 04312 | 1.4415 | 0.3905 | 0.1956 | 0.0853 | 1.5862 | 0.0226 | 0.0024 | 0.2549 | 0.0035 |2.2578 | 0.382 | 0.1576
2002 | A 0.0114 | 0.0021 | 0.3048 | 04312 | 1.4415 | 0.3905 | 0.1956 | 0.0853 | 1.5862 | 0.0226 | 0.0024 | 0.2549 | 0.0035 | 2.2578 | 0.3862 | 0.1576
& 00114 | 0.0021 | 0.3048 | 04312 | 1.4415 | 0.3905 | 0.1956 | 0.0853 | 1.5862 | 0.0226 | 0.0024 | 0.2549 | 0.0035 |2.2578 | 0.382 | 0.1576
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2015 [ A 03677 | 0.0000 | 0.6564 11550 | 0.0836 | 0.0000 | 29234 | 20052 | 0.0000 | 12532 | 12521 | 12248 | 38845 |25628 | 02158

F 04602 | 0.0082 | 01728 05191 | 0.0836 | 0.0015 | 0.1183 | 0.0000 | 0.0085 | 0.0000 | 06811 |0.1506 | 0.0000 | 04316 | 0.0000
2014 [ 4] 04602 | 0.0000 | 0.219 06935 | 0.0836 | 0.0000 | 0.0000 | 32870 | 0.0085 | 0.3783 | 04122 |0.8722 36240 | 08918 | 0.1396
F | 04602 | 00000 | 16417 12371 | 0.0836 | 0.4641 | 0.0000 | 2.3781 | 0.1695 | 0.7622 | 0.4928 | 0.7101 | 55603 | 4.7007 | 0.2332
2013 [ A ] 04602 | 0.0000 | 0.3220 04890 | 0.0000 | 0.0015 | 0.4396 | 1.7669 | 0.0085 | 0.3464 | 03305 | 0.4060 |3.1340 | 05468 | 0.0814
F ] 04602 | 00505 | 0.2200 01832 | 0.0836 | 0.0015 | 0.1188 | 56751 | 0.0000 | 0.0367 | 06811 | 0.2230 | 7.2690 | 02160 | 0.1460
2012 [ ]04602 | 0.8740 | 0.6279 05191 | 0.0836 | 0.0015 | 0.1183 | 42901 |0.0000 | 2.0230 06811 |0.1506 |67786 |4.8223 | 0.1646
F 04602 | 0.4406 | 49223 17.2084 | 36950 | 0.0015 | 02794 | 7.5318 | 0.0332 | 02600 | 20237 | 01506 | 171007 | 13.4656 | 14170
2011 [ & ] 04602 | 0.0082 | 0.1728 05191 | 0.0836 | 0.0015 | 0.1183 | 0.9505 | 0.0085 | 0.0367 | 06811 |0.1506 | 17004 | 04316 | 0.1321
F 04602 | 0.0082 | 01728 05191 | 0.0836 | 0.0015 | 0.1183 | 0.9505 | 0.0085 | 0.0367 | 06811 |0.1506 | 17004 | 04316 | 0.1321
2010 | A 04602 | 0.0082 | 01728 05191 | 0.0836 | 0.0015 | 0.1188 | 0.9505 | 0.0085 | 0.0367 | 06811 | 0.1506 | 1.7004 | 04316 | 0.1321
F 04602 | 0.0082 | 01728 05191 | 0.0836 | 0.0015 | 0.1183 | 0.9505 | 0.0085 | 0.0367 | 06811 |0.1506 | 17004 | 04316 | 0.1321
2009 | A 04602 |0.0082 | 01728 05191 | 0.0836 | 0.0015 | 0.1188 | 0.9505 | 0.0085 | 0.0367 | 0.6811 | 0.1506 | 1.7004 | 04316 | 0.1321
F 04602 | 0.0082 | 01728 05191 | 0.0836 | 0.0015 | 0.1183 | 0.9505 | 0.0085 | 0.0367 06811 |0.1506 | 17004 | 04316 | 0.0929
2008 | A | 04602 | 02031 | 0.2075 62758 | 0.9493 | 0.0000 | 05248 | 1.4504 | 2.0127 | 0.0678 |12.3855 | 0.1421 | 22873 | 0575 | 0.1540
F | 05760 | 0.1115 | 03480 0.0000 | 0.0836 | 0.0000 | 6.7150 | 0.6326 | 02857 | 0.0367 | 06811 |0.0332 | 12267 |02577 |0.1611
2007 [ A ] 04602 | 0.2067 | 0.0320 11716 | 01078 | 0.0015 | 0.1188 | 0.9001 | 0.0085 | 0.0000 | 0.1030 | 04489 |3.0305 |0.1517 | 02415
F 04602 | 01065 | 0.0590 12636 | 0.1078 | 0.2640 | 2.8120 | 09319 | 0.0085 | 0.0000 | 02133 | 0.4129 | 3.0998 | 02253 | 0.3147
2006 | A | 04602 | 0.0082 | 0.1728 05191 | 0.0836 | 0.0015 | 0.1183 | 0.9505 | 0.0085 | 0.0367 | 06811 |0.1506 | 17004 | 04316 | 0.1847
F 04602 | 00082 | 01728 05191 | 0.0836 | 0.0015 | 0.1188 | 0.9505 | 0.0085 | 0.0367 | 06811 | 0.1506 | 1.7004 | 04316 | 0.1891
2005 [ & ] 04602 | 0.0000 | 0.0000 05191 | 0.0836 | 0.0015 | 0.1183 | 1.2660 | 0.0085 | 0.0367 | 06811 |0.0000 | 18230 |0.0000 | 0.1321
F | 04602 | 0.0082 | 01728 05191 | 0.0836 | 0.0015 | 0.1183 | 0.9505 | 0.0085 | 0.0367 | 06811 |0.1506 | 17004 | 04316 | 0.1321
2004 [ & ] 04602 | 0.0082 | 0.1728 05191 | 0.0836 | 0.0015 | 0.1183 | 0.9505 | 0.0085 | 0.0367 | 06811 |0.1506 | 1.7004 | 04316 | 0.1321
F | 04602 | 0.0082 | 01728 05191 | 0.0836 | 0.0015 | 0.1183 | 0.9505 | 0.0085 | 0.0367 | 06811 |0.1506 | 17004 | 04316 | 0.1321
2003 | A 04602 | 0.0082 | 01728 05191 | 0.0836 | 0.0015 | 0.1188 | 0.9505 | 0.0085 | 0.0367 | 06811 | 0.1506 | 1.7004 | 04316 | 0.4970
04602 | 0.0082 | 01728 05191 | 0.0836 | 0.0015 | 0.1183 | 0.9505 | 0.0085 | 0.0367 06811 |0.1506 | 17004 | 04316 | 0.1767
2002 | A 04602 | 00082 | 01728 05191 | 0.0836 | 0.0015 | 0.1188 | 0.9505 | 0.0085 | 0.0367 | 06811 | 0.1506 | 1.7004 | 04316 | 0.1321
04602 | 0.0082 | 01728 05191 | 0.0836 | 0.0015 | 0.1183 | 0.9505 | 0.0085 | 0.0367 06811 |0.1506 | 17004 | 04316 | 0.1430




1. A7+4d3 221
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2015 5.7157 | 0.0000 | 0.0000 28795 | 38751 | 0.6875 | 29515 | 0.1603 | 0.0192 | 0.0069 | 0.0000 | 0.1844 | 06563 |0.1298 | 0.1737
57157 | 0.0058 | 0.3807 01399 | 38751 | 06875 | 1.0711 [ 0.1216 | 0.0192 | 0.0069 | 0.1457 | 0.0000 | 0.2227 | 09377 | 0.0104
2014 5.7157 | 0.0000 | 0.3807 28795 | 38751 | 0.6875 | 0.2558 | 1.7593 | 0.0192 | 0.0069 | 0.1457 | 0.0180 |0.1237 |0.3917 | 0.0096
57157 | 0.0058 | 0.3807 28795 | 38751 | 06875 | 10711 | 1.7593 | 0.0192 | 0.0069 | 0.1457 | 0.0180 | 27135 | 09377 | 0.1236
2013 57157 | 0.0058 | 13.3635 256206 | 4679% | 0.6875 | 1.4370 | 235885 | 3.6970 | 0.0069 | 1.0657 | 0.7045 | 89.3027 | 22.4605 | 1.9875
57157 | 0.0058 | 0.3807 28795 | 38751 | 06875 | L0711 | 17593 | 0.0192 | 0.0069 | 0.1457 | 0.0180 | 2.7135 | 09377 | 0.1236
2012 57157 | 0.0058 | 0.3807 28795 | 38751 | 06875 | 10711 | 1.7593 | 0.0192 | 0.0069 | 0.1457 | 0.0180 | 2.7135 | 0.9377 | 0.0846
5.7157 | 0.0000 | 53121 19.8032 | 3.2089 | 0.6875 | 1.2132 | 12.8783 | 0.0000 | 0.0000 | 2.9156 | 0.0000 | 29.6303 | 16.4124 | 2.0387
2011 57157 | 0.0058 | 0.3807 28795 | 38751 | 06875 | 1.0711 | 1.7593 | 0.0192 | 0.0069 | 0.1457 | 0.0180 | 2.7135 | 09377 | 0.1236
5.7157 | 0.0058 | 0.3807 28795 | 38751 | 06875 | 1.0711 | 1.7593 | 0.0192 | 0.0069 | 0.1457 | 0.0180 | 27135 |0.9377 | 0.1236
2010 57157 | 0.0058 | 0.3807 28795 | 38751 | 06875 | 10711 | 1.7593 | 0.0192 | 0.0069 | 0.1457 | 0.0180 | 2.7135 | 09377 | 0.1236
57157 | 0.0058 | 0.3807 28795 | 38751 | 06875 | 10711 | 1.7593 | 0.0192 | 0.0069 | 0.1457 | 0.0180 | 2.7135 | 09377 | 0.1236
2009 57157 | 0.0058 | 0.3807 28795 | 38751 | 06875 | L0711 | 17593 | 0.0192 | 0.0069 | 0.1457 | 0.0180 | 2.7135 | 09377 | 0.1236
57157 | 0.0058 | 0.3807 28795 | 38751 | 06875 | 10711 | 1.7593 | 0.0192 | 0.0069 | 0.1457 | 0.0180 | 2.7135 | 09377 | 0.3749
2008 5.7157 | 0.0058 | 0.3807 1.1690 | 38751 | 0.6875 | 1.0711 | 1.7695 | 0.0192 | 0.0069 | 0.1457 | 0.0180 | 39125 | 0.4800 | 0.1935
57157 | 0.0058 | 0.3807 28795 | 38751 | 06875 | 1.0711 [4.0900 | 0.0192 | 0.0069 | 0.1457 | 0.0180 | 1.0395 | 1.3065 | 0.0916
2007 5.7157 | 2.4767 | 1.1624 21987 | 38751 | 0.6875 | 1.0711 | 1.9239 | 0.0192 | 04697 | 04600 | 0.1760 | 55863 |0.2239 | 0.1236
57157 | 26507 | 0.9686 31246 | 38751 | 06875 | 10711 | 24081 | 0.0192 | 0.0069 | 0.4600 | 0.1466 | 7.3687 | 0.2271 | 0.1236
2006 57157 | 0.0058 | 0.3807 28795 | 38751 | 06875 | 10711 | 1.7593 | 0.0192 | 0.0069 | 0.1457 | 0.0180 | 2.7135 | 09377 | 0.0210
57157 | 0.0058 | 0.3807 28795 | 38751 | 0.6875 | 1.0711 | 1.7593 | 0.0192 | 0.0069 | 0.1457 | 0.0180 |2.7135 | 09377 | 0.1236
2005 57157 | 0.0058 | 0.3807 28795 | 38751 | 06875 | 1.0711 [ 0.8130 | 0.0192 | 0.0069 | 0.1457 | 0.0180 | 2.7020 | 0.9377 | 0.1236
5.7157 | 0.0058 | 0.3807 28795 | 38751 | 0.6875 | 1.0711 | 1.7593 | 0.0192 | 0.0069 | 0.1457 | 0.0180 |2.7135 |0.9377 | 0.1236
2004 57157 | 0.0058 | 0.3807 28795 | 38751 | 06875 | 10711 | 1.7593 | 0.0192 | 0.0069 | 0.1457 | 0.0180 | 2.7135 | 09377 | 0.1236
5.7157 | 0.0058 | 0.3807 28795 | 38751 | 06875 | 1.0711 | 1.7593 | 0.0192 | 0.0069 | 0.1457 | 0.0180 | 27135 |0.9377 | 0.1236
2003 57157 | 0.0058 | 0.3807 28795 | 38751 | 06875 | L0711 | 1.7593 | 0.0192 | 0.0069 | 0.1457 | 0.0180 | 2.7135 | 09377 | 0.1236
57157 | 0.0058 | 0.3807 28795 | 38751 | 06875 | L0711 | 1.7593 | 0.0192 | 0.0069 | 0.1457 | 0.0180 | 2.7135 | 09377 | 0.1236
2002 5.7157 | 0.0058 | 0.3807 28795 | 38751 | 0.6875 | 1.0711 | 1.7593 | 0.0192 | 0.0069 | 0.1457 | 0.0180 |2.7135 | 09377 | 0.1236
57157 | 0.0058 | 0.3807 28795 | 38751 | 06875 | 10711 | 1.7593 | 0.0192 | 0.0069 | 0.1457 | 0.0180 | 2.7135 | 09377 | 0.1236
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<% [I-124> XA EZZALATA 5 2xdgo] =AM =&
HEEA(1009) o4 1913
BRI w5 R
2015 00000 | 0.0000 | 02570 25139 | 0.0000 | 00000 | 00000 | 103787 | 0.0005 | 154069 | 0.8060 | 05027 | 136783 | 13164 | 05037
00000 | 0.0000 | 13927 02893 | 0.0000 | 00000 | 00000 | 0:3148 | 0.0005 | 47.3935 | 0.0000 | 0.0867 | 309174 | 07439 | 06752
2014 00000 | 0.1836 | 15766 43199 | 0.0000 | 00000 | 01865 | 73114 | 0.0000 | 0.0000 | 14138 | 23194 | 155882 | 10579 | 06170
00000 | 0.0000 | 0.4201 13850 | 0.0000 | 0.0000 | 0.0565 | 19809 | 00005 | 0.0000 | 0.0000 | 0.0000 | 43321 | 00567 | 01529
2013 00000 | 0.0000 | 04309 00000 | 0.0000 | 00000 | 09420 | 69937 | 0.0613 | 0.0405 | 13380 | 0.4056 | 30.8042 | 3.1663 | 05460
00000 | 0.0000 | 14617 00993 | 0.0000 | 00000 | 0.0000 | 164510 | 0.0005 | 0.0000 | 03290 | 0.0000 | 215027 | 01327 | 0.4249
2012 00000 | 0.0022 | 02078 00993 | 0.0000 | 00000 | 00027 | 1.2354 | 0.0005 | 0.0176 | 0.0092 | 00042 | 35210 | 02217 | 01741
00000 | 0.0000 | 0.0000 0.0000 | 0.0000 | 00000 | 0.0000 | 0.0000 | 0.0005 | 0.0176 | 0.0000 | 0.0000 | 0.0000 | 0:0000 | 0.0000
2011 00000 | 0.0022 | 02078 00993 | 0.0000 | 00000 | 00027 | 1.2354 | 0,000 | 0.0176 | 00092 | 00042 | 35210 | 02217 | 01741
00000 | 0.0022 | 02078 00993 | 0.0000 | 00000 | 00027 | 1.2354 | 0.0005 | 0.0176 | 0.0092 | 00042 | 35210 | 02217 | 01741
2010 00000 | 0.0022 | 02078 00993 | 0.0000 | 00000 | 00027 | 1.2354 | 00005 | 00176 | 00092 | 0.0042 | 35210 | 02217 | 0.1741
00000 | 0.0022 | 02078 00993 | 0.0000 | 00000 | 00027 | 1.2354 | 0.0005 | 0.0176 | 0.0092 | 00042 | 35210 | 02217 | 01741
2009 00000 | 0.0022 | 02078 00993 | 0.0000 | 00000 | 00027 | 12354 | 00005 | 00176 | 00092 | 0.0042 | 35210 | 02217 | 0.1741
00000 | 0.0022 | 02078 00993 | 0.0000 | 00000 | 00027 | 1.2354 | 0.0005 | 0.0176 | 00092 | 0.0042 | 35210 | 02217 | 1.3625
2008 00000 | 24140 | 01272 0.4607 | 0.0000 | 00000 | 00027 | 38088 | 0.0000 | 0.0176 | 0.0092 | 0.0000 | 61387 | 2.1625 | 0.1681
00000 | 24140 | 03796 04607 | 0.0000 | 00000 | 00027 | 32334 | 0.0000 | 00176 | 0.0092 | 00000 | 55207 | 16219 | 01271
2007 00000 | 0.0022 | 02078 00993 | 0.0000 | 00000 | 00027 | 1.2354 | 0.0005 | 0.0176 | 0.0092 | 00042 | 35210 | 02217 | 01741
00000 | 0.0022 | 02078 00993 | 0.0000 | 00000 | 00027 | 1.2354 | 0.0005 | 00176 | 00092 | 0.0042 | 35210 | 02217 | 0.1741
2006 00000 | 0.0022 | 02078 00993 | 0.0000 | 00000 | 00027 | 1.2354 | 0.0005 | 0.0176 | 0.0092 | 00042 | 35210 | 02217 | 01741
00000 | 0.0022 | 02078 00993 | 0.0000 | 00000 | 00027 | 12354 | 00005 | 00176 | 00092 | 0.0042 | 35210 | 02217 | 0.1741
2005 00000 | 0.0022 | 02078 00993 | 0.0000 | 00000 | 00027 | 1.2354 | 0.0005 | 0.0176 | 0.0092 | 00042 | 35210 | 02217 | 01741
00000 | 0.0022 | 02078 00993 | 0.0000 | 00000 | 00027 | 1.2354 | 0.0005 | 0.0176 | 0.0000 | 00042 | 35210 | 0.0331 | 0.1741
2004 00000 | 0.0022 | 02078 00993 | 0.0000 | 00000 | 00027 | 1.2354 | 0,000 | 00176 | 00092 | 00042 | 35210 | 02217 | 01741
00000 | 0.0022 | 02078 00993 | 0.0000 | 00000 | 00027 | 1.2354 | 0.0005 | 0.0176 | 0.0092 | 00042 | 35210 | 02217 | 01741
2003 00000 | 0.0022 | 02078 00993 | 0.0000 | 00000 | 00027 | 12354 | 00005 | 00176 | 00092 | 0.0042 | 35210 | 02217 | 0.1741
00000 | 0.0022 | 02078 00993 | 0.0000 | 00000 | 00027 | 1.2354 | 0.0006 | 0.0176 | 0.0092 | 00042 | 35210 | 02217 | 01741
2002 00000 | 0.0022 | 02078 00993 | 0.0000 | 00000 | 00027 | 1.2354 | 00005 | 00176 | 00092 | 0.0042 | 35210 | 02217 | 0.1741
00000 | 0.0022 | 02078 00993 | 0.0000 | 00000 | 00027 | 1.2354 | 0.0005 | 0.0176 | 0.0092 | 00042 | 35210 | 02217 | 01741
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2015 | A 0.5227 | 0.6240 | 2.3281 73413 00357 | 262713 | 0.0019 | 7.7472 | 25235 | 0.3978 | 51.4912 | 2.8114 | 1409
& 0.5227 | 0.0027 | 1.3922 0.0000 00739 | 294727 | 0.0019 | 145111 | 1.0558 | 57230 | 44.0431 | 95313 | 1.1956
2014 | A 05227 | 0.0000 | 0.4353 25.2034 0.7095 | 12,7097 | 0.6866 | 0.0000 | 1.1029 | 1.3326 | 40.9723 | 0.6074 | 1.6867
& 0.5227 | 0.2285 | 0.3535 23.4466 0.0526 | 166557 | 0.0000 | 0.0000 | 0.4533 | 0.0000 | 35.1755 | 0.1592 | 1.7723

2013 | A 0.5227 | 0.0000 | 1.7180 0.8116 0.0000 | 27.7330 | 0.0019 | 0.0326 |56610 | 0.0314 | 281740 | 0.2000 | 0.5413
5 0.5227 | 0.0027 | 0.2100 0.8116 00739 | 27729 | 0.0019 | 00326 | 14979 | 0.0314 | 45782 | 0.4909 | 0.7833

2012 | A 0.5227 | 0.0000 | 0.0000 0.8116 16,5305 | 0.0000 | 0.0000 | 0.0326 | 1.4979 | 0.0000 | 0.0000 | 0.0270 | 0.0847
¥ 0.5227 | 0.0027 | 0.2100 0.8116 0.0739 | 27729 |0.0019 | 00326 | 1.4979 |0.0314 | 45782 | 04909 | 0.7833
2011 [ A 0.5227 | 0.0027 | 0.2100 0.8116 00739 | 27729 | 0.0019 | 00326 | 1.4979 | 0.0314 | 45782 | 0.4909 | 0.7833
¥ 05227 | 0.0027 | 0.2100 0.8116 0.0739 | 27729 |0.0019 | 00326 | 1.4979 | 0.0314 | 45782 | 04909 | 0.7833
2010 | A 0.5227 | 0.0027 | 0.2100 0.8116 00739 | 27729 | 0.0019 | 00326 | 14979 | 0.0314 | 45782 | 04909 | 0.7833
+ 0.5227 | 0.0027 | 0.2100 0.8116 00739 | 27729 | 0.0019 | 00326 | 1.4979 | 0.0314 | 45782 | 0.4909 | 0.7833
2009 | A 0.5227 | 0.0027 | 0.2100 0.8116 00739 | 27729 | 0.0019 | 00326 | 14979 | 0.0314 | 45782 | 0.4909 | 0.7833
= 0.5227 | 0.0027 | 0.2100 0.8116 00739 | 27729 | 0.0019 | 00326 | 1.4979 | 0.0314 | 45782 | 0.4909 | 0.7833
2008 | A 0.5227 | 0.0027 | 0.2100 0.8116 0.0739 | 27729 |0.0019 | 00326 | 1.4979 |0.0314 | 45782 | 0.4909 | 0.7833
& 0.5227 | 0.0027 | 0.2100 0.8116 00739 | 27729 | 0.0019 | 00326 | 1.4979 | 0.0314 | 45782 | 04909 | 0.7833
2007 | A 05227 | 0.0027 | 0.2100 0.8116 0.0739 | 27729 |0.0019 | 00326 | 1.4979 | 0.0314 | 45782 | 04909 | 0.7833
& 0.5227 | 0.0027 | 0.2100 0.8116 00739 | 27729 | 0.0019 | 00326 | 14979 | 0.0314 | 45782 | 04909 | 0.7833

2006 | A 0.5227 | 0.0027 | 0.2100 0.8116 00739 | 27729 | 0.0019 | 00326 | 1.4979 | 0.0314 | 45782 | 0.4909 | 0.7833
7 0.5227 | 0.0027 | 0.2100 0.8116 00739 | 27729 | 0.0019 | 00326 | 14979 | 0.0314 | 45782 | 0.4909 | 0.7833

2005 | A 0.5227 | 0.0027 | 0.2100 0.8116 00739 | 27729 | 0.0019 | 00326 | 1.4979 | 0.0314 | 45782 | 0.4909 | 0.7833
¥ 05227 | 0.0027 | 0.2100 0.8116 0.0739 | 27729 |0.0019 | 00326 | 1.4979 | 0.0314 | 45782 | 0.4909 | 0.7833
2004 | A 0.5227 | 0.0027 | 0.2100 0.8116 00739 | 27729 | 0.0019 | 00326 | 1.4979 | 0.0314 | 45782 | 04909 | 0.7833
F 05227 | 0.0027 | 0.2100 0.8116 0.0739 | 27729 |0.0019 | 00326 | 1.4979 | 0.0314 | 45782 | 04909 | 0.7833
2003 | A 0.5227 | 0.0027 | 0.2100 0.8116 00739 | 27729 | 0.0019 | 00326 | 14979 | 0.0314 | 45782 | 04909 | 0.7833
& 0.5227 | 0.0027 | 0.2100 0.8116 00739 | 27729 | 0.0019 | 00326 | 1.4979 | 0.0314 | 45782 | 0.4909 | 0.7833
2002 | A 0.5227 | 0.0027 | 0.2100 0.8116 00739 | 27729 | 0.0019 | 00326 | 14979 | 0.0314 | 45782 | 0.4909 | 0.7833
= 0.5227 | 0.0027 | 0.2100 0.8116 00739 | 27729 | 0.0019 | 00326 | 14979 | 0.0314 | 45782 | 0.4909 | 0.7833
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AutH E4
Al (n=16) |FAF (n=12)| 4IA} (n=4) | Al (n=23) |'ZAF (n=18)| A} (n=5)
UIO]UﬂL e 448 (72) | 440 (75) | 470 (67) | 46.2 (149) | 495 (145) | 36.8 (12.4)
(B (EFBA)
20-29 0 0 0 2 1 1
30-39 3 2 1 3 1 2
40-49 8 7 1 5 4 1
50-59 5 3 2 6 5 1
>60 0 0 0 7 7 0
S| ZH)
(A (EZA) 95 (6.9) 103 (6.0) | 7.3 6.7) | 200 (145) | 238 (14.1) | 92 (10.2)
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Verberk et al
(2012)

Hdad=

1997-2006

2370

301(12.7)

47+0.8

2448

(1) intake interview, using criteria
of exposure, development of
symptoms and absence of
non-solvent causes

(2) seven tests of the computerized
Neurobehavioural Evaluation
System (NES)

(3) neuropsychological, neurological

and exposure evaluation

Spee et al
(2012)

vgas

1998-2004

20368

102(0.5)

(1) intake interview

(2) NSC-60 (Neurosymptom
Screening Checklist 60)

(3) NES test

(4) neuropsychological assessment
and neurological examination

Furu et al
(2012)

e
W

1995-2007

1730

38(2.2)

1
o1
o}

11-20 yr:

o

21-30 yr:
14

>30 yr:
227

(1) Questionnaire & Euroquest
questionnaire
(2) multidisciplinary test by experts

Keski-Santti
et al (2010)

5
)
n

1995-2007

43000

129(0.3)

52.8

284

(1) examination by occupational
medicine and neurology

(2) brain MRI

(3) differential diagnostic lab.

(4) neuropsychological assessment

(5) multidisciplinary test by experts

Kaukiainen et
al (2009b)

2001-2002

2000

4(02)

53.0

317

(1) Euroquest-based inclusion
questions
(2) clinical interview
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Assessment for chronic toxic encephalopathy

of shipyard painters, car painters, and other

workers exposed to mixed organic solvents in
South Korea

Man Joong Jeon'?, Joon Sakong'?, Chang Ho Chae®, Dai Seg Bai*

'Department of Occupational and Environmental Medicine, Yeungnam
University Hospital, “Department of Preventive Medicine and Public Health,
College of Medicine, Yeungnam University, “Department of Occupational and
Environmental Medicine, Samsung Changwon Hospital, School of Medicine,
Sungkyunkwan University, “Department of Psychiatry, Yeungnam University

College of Medicine, Yeungnam University Medical Center

Objectives:  Chronic toxic encephalopathy (CTE) is, by definition, a
(permanent) damage of the central nervous system caused by neurotoxic
agents such as organic solvents. It manifests non-specific cognitive,
neurological and somatic symptoms, and even affective disorders. In this study,
we applied complex clinical tests to investigate the incidence and severity of
the CTE among workers exposed to organic solvents such as shipyard
painters. This study aims to suggest adequate tools and a system in
diagnosing the CTE, therefore, proposing a guideline for designing

epidemiological studies on the CTE.
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Methods: A total of 62 workers at risk of exposure to organic solvents were
selected as study subjects. Clinical tools used to evaluate the cognitive
dysfunction are as follows: neuropsychiatric assessment, Korean computerized
neurobehavioral test (KCNT), physician’s medical examination, questionnaires

for organic—solvent-related symptoms, and Scandinavian Questionnaire 16

(SQ16).

Results: Seven out of 62 subjects were identified of cognitive dysfunction.
With respect to this, the validity of questionnaires and the KCNT were
evaluated. The SQI6, the questionnaire for organic—solvent-related symptoms,
and the physician’s medical examination were not valid tools in identifying
workers with cognitive dysfunction. However, the symbol digit substitution
test, one of parameters of the KCNT, revealed its usefulness demonstrating a

sensitivity of 0.70, a specificity of 0.83, and a positive predictive value of 0.67.

Conclusions: We diagnosed 7 workers (11.3%) with the CTE with a new
screening protocol which may be put into a practical use for investigating the
incidence of CTE in South Korea. This study also proposes a guideline for
designing a further investigation with high validity. In order to supervise
workers at risk, we suggest a life-time accumulative exposure using a
representative value or standardized occupational history instead of

conventional occupational history.

Keywords: solvents, chronic toxic encephalopathy, preventive epidemiologic

survey
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