
p-:. 3 i, . .   >,* '>,
C6H4C12

[CAS N0. 106-46-7]
IO ppm (60mg/m3)
 btA,   ,,  ;2   B

E ,! j. g:@>*E  "

i.  , !{L: 6   :

.@- :? ?
, o o ,~< y   y (p-dichlorobenzene, 5;l

l, 4-:? ? 0 0   y, 2 y 1, 4-dichlorobenzene i;{T, p
-DCB) 1* t.:$:- =147.01, l:1: =1.248 (55%3),  *! i. =
53"C, * *J ;=174'C,  $ il:E=0.853hPa (20*:),  
; 1X:=5.07 (;: $;j= 1) 'c, , .L :  / -i, , z. -5. Ji, , :?
. . * JUA, ,.< y .!2 y, =6jj{b lt tJ E:'lCJ: < j 1  ;5.
7klC;ld::a<j . **'i ? '1;E !*, 9jCD :\* :11 jj 0 , gX ., 
.#.;s*!  jcogj :*   ',  .  ~.5.
t; $;:1; 9f:: lppm=6*01mg/m' (25'C), lmg/m'=

O. 1663 ppm (25'C)
2. 1,j;i 
 ;sjj;*j!g!  j, 1  , l, $$!  1, ,ti  1,  ' ! ' ;d,
li51*E: UT  \.  ,*u-,'.
3.  El*F$"lylt 

!> ,i'+'1= 0.5 mg/kg  :.;;9. ji!,! : U /;: E*T'!*f$;tt,t!
l*Ei/d.!= 3 ~ 6 B t?  il ;  *c/=.  . 03796 !d ?"it,   .
y9*t*! . j* :. 2796bS9li !t$! j. 1* , , , tc. / ii, :b fy -
i, *!: ,;b 5'. = - iPl,;; a6  ,*tt ;b" * /=" . j, -DCB  .   y
F lc$*. jj9,2. " . , 2: 9 1c!!XllX  *LT:  .!C6  i '.s.
11 1g*  ! !X*T'1*48B 1  !*, ic90% !L;b$  >  .  bs,
11 1;** ;8!1= 1*: i  L-Z'120 1at2:7:' 6t 1  ;  *Lf=. nnd. 7:'
l* p-DCB ;bi;1!9j{,  : t, b*: < t: o t t,  . of ;ttl!,  i '  

2,5-dichlorophenylmethylsulfone !: 2,5-dichloro-

phenylsulfoxide b*;ljX!:B   *ttc'). p. DCB  ;. j:g:! . L /=

;> v F OEj, .!c j, 2, 5-dichlorophenol Olifi tX i. j* ,:
/Jv:? . >, !j$! . j*: (  *L **'L * 50%2:30%) ;b*  jl2
;  *L-  . ,E' @>{ 0, !> 0f+;ij48iE: U T dihydroxy-
dichlorobenzene 2: p-DCB O?, JV:b 7v -Jl,  !bSEj4rp
Z iE ;/ *'Lf;:. fi ?'Ft:'!* 2, 5-dichloro-phenol @>  '/u
? 0 79!!j ! j. ti* *E t>coT'  0 /='). ii* EO   .y F l= P-
DCB 500 ppm, 24, *: j1! }*11 5S . tE't, \*, f*P36}Zl> .
g8, *<f=9/,9 2i, :, p. DCB oimrl. j!gggl*i Xt@' 9$1* 

a5  ,*Li:;b., /=;b$, !T. ojgj::!*tl*c075*s '; j=. j  < ,  
0CDj!g, $:!*ttEco:i9b* '; lc j\. c E: bS gab  ,*tfc4).

4. ti21$t9 ;EF
(i) i, r !c*ijd~. 5-,;  , 1d;
')  6:;t:, *a @!
p-DCB c01$5ElF l :. g ;i  L e ,*/= 8  co*j'@! '1=R  !:
,j i$ co* j;: :ijt, ?, F ,. .e/. e'ynn;! , :  : <; , j*
 tX,!>, j1 !3t:gj cDj'C , ! ! cDi , 1;8 0  .x ;<, tl co

tEi !!t  :'0**j j  :;5$g a61 *Li;:"). 19 02C'  ', P.
DCB 90%2: A*-*i. :?' o o :    y10%2:.  ';!*  :. 187b
i8 1 ii! b i  , t\. t, ; , L \*ft;j?j, b!>   \*, f* *i4 >,
i Eg0*3:nn*5. k; Clt!*jim :J   .   f= Ufc;b, , aX2g '*$*L

'@;

;s 2=1 j4, t: < C *t,   ,D;!ii:,#:ld:j t;1 Lfc".  : f=, p-DCB
; - 8 ;b )t ;b.  , 25 1:1 1i!t b il& a t \, fc58*:iog,. 9$jjj: .
!= 0 \. T$R ; ;  *ct \. . ' *ijjqjO $:j*. jgj9j !*

10~550 ppm. (Spt*1 85 ppm) 75S;1!XLH ;  *Li;:. 15~30

ppm  !*;b" :b. t: \ ;bS L, 30~60 ppm tj'!*9 , L. 75S
o *; < t: b , 80~160 ppm t:'1*ajE  : .;b$o J; < t:lj*j 
*L/=. 100~725 ppm (S  j380ppm) oD!j1,!*,t:'1*1ttt'L
f=Xi, 1*!' "@ *,2<j  , .jR*Lt, \. 9*@! :!*?x ?. t  L ,!*
mt: .  ,*L*;;5. * f=. $ jd. i9! :!* 5 ~275 ppm (Sp!$j 90
ppm) CD 8:i* 1, :9 E! '!C /: , ti  . 1  *L.    , 60'@j  o
fc. colj i 09+@! '0*2 t; :  i*1  $j  :, i nn 
' Og ; , R 0 :{bld:S bt,  ,*L*:;5* 0 f;=6).
2)     :;:1!td. '   i
62 cog*, **:;:ji 'e p-DCB  :-j;8 -, tL. t, at>  : \ ,
A;t7i, tt:im, Rii*tf*tX > . f=U/=". 53 tto*cf *$ :
l; t? p-DCB OD$   :. 12~15Ejt jj*:-, t\. t, lrtil 1 '1 
;i 1=t: b ,  E.;1!X0*j  ,ihl= p-DCB co*j*   . A. , f:  !!
O/j\ *:;   (lesions) bS;:g. a6 ';, t't/=D. p-DCB l=*;:
i@ll=ft8EX  *'Lt\*/;:+C'1!$Z' 'i j Ojj $+! !  ! . 1:fc; 
 l;jS$g -   *, ct L.   ".  !.

: '!*19 ;b"  '. 1;;5!,F l@ p-DCB
R:"1X ,, tl:, .:*:rrRl=jt:1  ",, J; 5 jc*: o f. .   cDL,  j.
  Lt!Bi. 1= Lfc p-DCB  . 1; 1=9$>jF C, p-DCB !B) cD
A ? /;:,;4lct;*+5' L /=~F  :.: '!:jj L /=. 25 cDEtj!= :$:, t:,
!* L*: !:'hSj*:.: . t; < t; 0 ,  jLfj2', 9d~ C E: t>j 1*+,!: t: b
Al$tCf=. ?\1 ! 60t i '@1*/Mi '1 i "fy9F; , i ; 1  ',

ij,   :og9$X j?j, j ! gjl T;53; a6  ,*L/=. ?\1  ! 
:1 !*jj  .!=itgfj L, 2 ib )8 j  ic1* 7j 'j;,:T'  ** < t: -,
. li : : 1,:ii ** : : ;$2 ?*tt: (BAER) co; Lu  
;b, ; 3!i ,*c/=;6$, ftj OCT (computed tomography),
MRl (magnetic resonance im-aging), j jnn ';ij$g ,
fit :i  , >+* j** j  ; X:t,  cDj** ! * j  , nn 

;1 ;  7?j*52? 'j, :  !;t,  ,*'Lt:b" o f=. ;! :*:!* Z:.!Cl  j
L, 8 ;bjtj :CDj! ; Zi'1* i $*"S:  ;3 t*tt!*iE '1=1 t 

Li=.
(2) !;i !!c j ...,_,,,.,,
D : :,  t 
?<!c l g/kg o p-DCB  ;:.*X!t!;4ljE: L t;; . jjg:.!2. t, t

*> g  !* gbb   *'Lt*;b, , /= e: \" .5 *R*!1b, tt; , foS, 0.5
 : /c !* 1.0 g/kg O l l ljj!,! -7:0 .:; \. . ;!j  }:;bSE!,*L, l
l!E EC L/;: E: \. 5 *R j.  ', i&i. 5," . :*' U - 7jj  lCj*;i5" L Z'
20% :fc!*50%ic L/:: p-DCB  .;> v i-!c   ,. - 7'e

;;.. li!$, . L f= Eg7:'1*, 1g/kg, l l jjX! . 2\Zi'1*! ;j : L

t\, fcbS, 4 g/kg, l l ljj!t! .  ' C'!* :t*S*El=: L/::.  
il, - . " } 'C1* 1.6 g/kg Z:'!,;!;E:j*: L t \. fc*3, 2.8 g/kg

' C'1, :RET:: L /c.

2) ,1 1tF ltE

2-1) !!!t}*1! 33 g+
  y }., ,eJu -." } , ,> *}.*:i=, 450 L oll;!EgC8i  

j; L, t, p. DCB 0, 96, 158, 173, 342, 798 ppm, 8 ,9j;5
/la, 5 B/iB, 6 ~ 7 ;b)31;;E8* $ ti$fjt:*>t'L/=. 789

ppm g\ '!d;;g'LL*j!  :, *4g , 1*: ** >,  9CD, iljj; 
4k, : ; jj, ;b$ 3b  ,*Lfc. ; f * ; X> j :  '!*fiTE
,g'oq.  gE60t i  ft*2:rl. ,C, /1\: f t+*ER t 2E;b$ 36  

"

' '98(H . io);EF
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t't/c. i!g 5 v F 'C l* 'ii1*B ;t!l1OR 1l;, 5$;  i  ,*Lfc.

342 ppm 6\CD :  " F , E./,, E. ? 1* t:'!*   lfcD: :ft*S

*,.#*;b"jct jn !, fc,  E , i" ' ." F e!*ll! E;EO j "g 'j!FL:

;!@:U:; *E*S Ra6  .*c/=. 173 ppm  E'e !* 5 v F '@,+co

 !;:'j!f*S; !bt) ';,*L, '5 y L , ,EJV, E ." F , * *i'\7:'j, :l  

:g:bS*j jjn L /c. 158 ppm fg'c l*ld;E;: ',  1= 1;t :{1:1*
t:h, * /;:*,, ;5 v h !: E /P '.? L 7:'gj'0 {bbf;R;t>  ,*i,

/=. 96 ppm 2\t'1* {1,1* &!)  ,*L*:;j. , /=6).   , ,

 -j j\*t, 0, 75, 500 PPm, 5 Bjill;i/B, 5 1 /i8, 76
ig j@! EgTLET'@, a;!Eg* T,  L:, ggg* T 36igftao

j jj::;bSt!!;;  : t'L/=. 500 ppm g\' c'j, :ff .  :  0 : *S*;$

irU L /=. ttj 500 ppm  \' C !t '  fo*2* !j:tg\ ic. Ll: L t26
iBtg: '1696, 76iB 'C33%, 1 li:ii!R36iat . c'!*1096t;j
yU LT\. f=. ljit:'lt$:t ; 1 11 1cD U >',* :i i , '1  :R5

 j,   !@! j j j , j8ff60* *  ;0*Tjjn,   ., 1 Lg . 1  

i*!n* CDLE ;b*; ab  ,*b/:=, 75 ppm  \ '1*4
i

1c i{1:1* 

8b  , *"L *: 7, " 0 /C" .
2-2) t; Eijj; !2.  

  y i* <F 344) !c 37.5~1,500 mg/kg' . 13iBR5*g;.

jj8!*. L/=61g6'@!*, 600 mg/kg i;!_j:' c'j*:t*; *j "nb, jql

%1 *Lf=. 1,200 mg/kg  :/::1t 1,500 mg/kg .e l*Rl'*lE
fr !0 ' 2:  E, ' 'lit*ERfr*Ol i  :, j$E:jfj !O U :,, f

/*@ ' b\*j  >, "'1 fhE:/h, j* 1 0L! ot  E:6$3ga6

;,*L/c. 300 mg/kg i;!LCDj8:!2-t:'!*tt  5 ? F 7:'1 E!Z! '

Ei *M 'Ll :*ERft !0 :1!E : f= !*! 2E:6$S  t6 1  *c/=. 1,500

mg/kg ! !T60ilE '!* 1!8!jg:!t;; 3!)1;,*'Lt:;b. , f::. ? *
x 1= 85~1800 mg/kg ;f, 13iaj;;!*j. jg:! -!, i= Eg87:! d,

l, 800 mg/kg t:'!*TEi=;b3@@, ;,*L/=*$, 1,500 mg/kg @

l*gEC!*fl,  ,*ut:;b. 0 /=. 1,000 mg/kg i;!~F'C !$;1* 

601illfblt, ;; 66   ,*'L*:b. * /=. lj'1!8 !* 600 mg/kg ' '3 a

ati  ,*u/=*$, 338mg/kg t:'1*; bti  *L*:*" , /=. 1500

mg/kg '''1*1tlll!@ U >',** ;$ 0!8iTE, i o U y,   :O

  UL*j8{!>, jty{:' 6jCD; im*  jCDl j  ;b$ 6b  , *L
/, io). :> , r jc ,!. U - 7irtjlci ;b. L, 20% :/:=!*50%i.

L f= .j>-DCB  :. a'. =. - 7 :. i \*t, 5 1 /iB, 192B ;!

!= 1301 * . ji! J - L /=f!1E\t:', 376 mg/kg  \t:'!*ffT IC;i@
:U:tgigE/;S;ga6 1 *L, 188 mg/kg 6\'c !t 2:fiTo :a*S

*> "b"!= ! {1: Uf;:fS, 18.8 mg/kg 2\ '!*g  ;!*8L!bt> i 

*L*C*" ? /c. tt!.5 " 1, 1C150, 300 mg/kg, ii$ .  v h *i

J:0:itEtt ? * x 1=300, 600 mg/kg cD p-DCB 6:. 2 fj1R;j

 . jj!l! . Lf= T$Tt:ld:, ttE5 , 1. 300 mg/kg 3\'@!t; :
Ti:bit8,!> L, ttt. 5 v F 300 mg/kg 2\2:tl$  " F 600

mg/kg g\7:j* ;bSjqljf!j *tj=.   jiji! 'j, 5 y \ co: :t

O \ ';;ga6   .*L,  oyEp;f: !0; j  :*3ttE  y } j=@ '. gg

at,  ,*, uf=. il*jtE? !> zoj* , ! : : :!c {j, j :; ab  *L

*:*" o fc;bS, 300, 600 mg/kg  \E: t, :1\j E . 2: t> t: '5 fiT
*Bff@! ' f$ gbt,  ,*Lfc. 1;Pl;\1!*Z,  *Bft@!Oj jj 1 b, ttE?
!> X !=CD  .;;  b!>1;t'L/=.  E'j  5E*m ;LBZO '  . a/ .

'@~.   '1! : :!*!1* ? * X IC at>1;,*Lj;:;bS, ttE607T;bS  

'et!5 , f=').

(3)  .;  j 4;sJ;t$j  . j j 
l. ; : :l 1jT :

*Rl , bst:u.

2. 61yj!i  

* .U.   ;. j4;\*t, 0, 100, 300, 800 ppm, 6 Bjj j;;j/1B

on5!g6 i-jj:j5; 6 ~18 B i=j t: -, t,  : ;i co   *  - \

coj* t;l;tru,  {,!: 0*6f*: : E:* g!  B, f  ;k, 9p;; 

 j*6!!,  '1 gi:, 1 fi' :, 1l j+!  t , ft6f 0' Lb, , 
j+cot* , fi f}. cD ij- ,$6;: :. jg!lj  L fc  t:' !*, 300

ppm g\@! :llX; *L/:: '!;R :0 1 . 2:  .*L .   -   i>

.i.  ,'0 1 -0,  . i=*i  ftr *$ ': gg;b*3gab ;,*u/=bs, L.  '

*1,02\ ' 4, ,j*:6:*:{  '  , j !!  jtE l*;gbb ;, *Lt: *. ,

f=" '. 5 -y Fi!*tj$ -g\28g!; '., .! L. 'C, p-DCB 0, 50,

150, 450 ppm, 6 Bq R5/B, 7 El/i8, 10:BR;lll E3 U,

B5!3E  3 iBR50;b*\. i= L, F,   y F !* 1 :BR 1!8EStl 1=
o;b*\*!c L/= E6T;', 150 ppm ;B\t;D E*!i  v } 1*:t* 

!ql l, gECDjg lj2 j8,!>, j  j* jjn, :  t . 0 {1:, ,. 2:
R1106gtt;*; ilD;b3;gb5 ;,*u/=. . fi8  CD ': t:t jDfS150,

450 ppm 2\Zi' 3t>  , t'L/;: ( j'R
i
T\!:b L T,  .*'L *L16

%, 38%itlm). ,\ E@, i : ttl: tn!*il* co -  ? r

t:' gaf,  ,*L/c. 450 ppm 2gzi';,:f  .5 v F O ! ! *!:b3,  

 i=ji*,!> L, Ft, Fetg:{@j!: t>!  L4 B j @ 1=:jj:E!:bsj ,!>

L/=. *ll;*j!@*B;l!= 13 Fo, FjOj;8jtE  v } Z:'li   L f;:lj'

*Bff6*jb*, '; 1=*j tU Lfc. fE'.  .y h lCg2!!;LO\gl;;'!*; 

at;';,*'Lts;b. * fc" ). !! j ? * x j= p-DCB 0, 250, 500,

750, 1000 mg/kg  :. j:Ej5; 6 ~15 B OR;j,  t'. .. - 7z:'

i;j. 1:g!,6- Lf= \E' C'1*, 500 mg/kg i2!LOiij,6-6\'@1t
{;:? * x Ot* bS!ql j   *L, ftfjf'j'   1* 1,000 mg/kg

a\0  .@j !!>1, i=. ' jj , og2! ; 13;2* j g*1=gb Lt ': 

i:: :{1:!d:;;a:t>1:,*'LtS;6.0 f=;5S, 750, 1,000 mg/kg 2\ 

!*. . j -co Egb3:1t  u L, 500 mg/kg !>!_LOji!@! -g\t:'!*

i  jjlj,  'cDj{j l$$jj$g;b:*8trrL/::" ). 5 ? } i. p-DCB O,

50, 100, 200 mg/kg  .;;Ej!j! 6 ~15j  !c;ij. jj9:!6. L fc 

 7 1t;, ff 1+1= 2{blt; a3b l  *'Lt:;b. o i=" '. ji-DCB O,
30, 90, 270 mg/kg  . 2 j fE0 .5 .y r icj; . jjf:!6. L/= 

E6t:jt;, 30 mg/kg g\z:'!*;8;g  1t;gat>i;*Lt:b" 6 /=;fy$,

90, 270 mg/kg 2\t:'!tj$f11;j'f ;fOt j!!>, 1  L!1@iCDfT-.  -"

} 0 Ei=co:!: iin, j+  v b coj;* oj8,!>, 1:},  v i- co:j:

60j :3Z , 1?gftjfOi t'L,   5 v F 60!+ !: ,ECD**j*4:5J: Cf*j@

Tif  cot!;;tyn, fi* : , oj8,!>i;: !:'co :{b;osg  at)  j, ttcis).

(4) gTbsA. - 
" ;;E! :,  f '

*R , t!s i;: L *.

2. ::i !5gEg
f; " F (F344/DUCrj) 2:?* x (Crj : BDFi)  . 400

!j  . i \ t, p-DCB 20ppm, 75 ppm, 300ppm, 6 , 

ltg/B, 5  /iB, 104:gj; 0!! ;/*a E$ gE;6SB:*:,<4

,* ,!. 7 y *z 4 1Jf\g*z y :9. -. ej'j*>*tfcl').   y r t:i, ;,

tt  300 ppm f\ti'1*, 1 itEg$;i  . 0:.gaj; !* , 1 i nn; ic J: b

!E: ;:\;;jSj **a /=b$, c *. u  , co;   oD ! ;5S p-DCB B8

E\!= J; o t:1T;trD L i:: E;nei*j   '. t'Lt:*. e /;:. 1T ;ii ;  

032!E*;j;fyu!ti!Et  :  , ic;  a6   .*ct:b. * f=. E\1*; j ; 

 :2= Ltl*T;' L  ;$* . ef,\@6 q\tl:  :Ot ' @> 1E6

Lj6:tbi! lj?1 !f*S  300ppm 2:jlc.  g, it>  ,*'tt=. 'L: f=, ,

l1;lCq;:Lj@ @=. '  ? y j1:E {1:;bttt  300 ppm a\, i1* 75

ppm ;g\ Ot 300 ppm 2\lc; 3!>  ,*'L, ll :!! Llj!0 =.,;~

C. )
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:? :, i'Fltk :{LbSi1? 300 ppm g\1=;,  . 11tCDlli:!i L. E!Z{b 
/i, i1* 300 ppm g\i= a!>  *t, c *i,  , 0 {j:1* jl\:,\cD
 1Tit:fi18j1= *;;5  , co  ::$'. _ ';,*L/z. ? * x t:!*ii! tjt2:;
*,!CB5!gala73 1 ;glC. J:.6 TET=;bS . < ,  E0 :. ; j*1 
ggl?bsa,,a, j jj  !  uf=. jT;gj ;  :c0 4E :j i*;  i
l=;l  L f=.

 ECft{'$mla;  :*.  !1*j  11 60 ! * ljDti$; 6   .
il*t:'lT*tufitg; , \T*miT !ftT: crlT*m t ': -iT L! ; 
o, j  :t:  ! ;1 jn;jS3 ab  ,*L/=.  Fl ;gj ;  :2: Ltj*
,Tl=, h;;1\d. ,L. ,ltEffT*M, g!, lE: ;b*tj$ 300 ppm 8\ !=;  ab  , *L,
*it!;f1. *t;! ltt ';5$  75 ppm g\ :0: 300 ppm 8\ic3 ab
,*'Lf;:. . *'L  , CD*j : ,1* F 344/DUCrj (Fisher)   ."
h 'Cl*ila !: t>!= p-DCB jj!t, -!= J;. 5fiT;g;C03  t ;lyU !*
 a!>  ,*L. g*, ;j$A. j; , j!E**;  ; *Lt:*. * f=. -: , ? *
X (Crj : BDFi) Ott; !*p. DCB coj:!g, . 1*;fij'0f+*ERlg!
;  ;* *T** '1 1 ft ,  :f=, t !clTOfiT*B, T; E:fi+*Bla !

  . C!:*BS:! ;s!:-ftihll!L! 4; cD *E ;.* iju  ., p-DCB
cogl;5sA, - ;0* g;t>  ,*c/=.

  " h (F344/N)  : ? !> x (B 6 C3 F, ) coi!?tt; .
 \50PE :. 1;?\. t, ia 5 B, 2 ::#1j;j, p-DCB  :. = - y ,*.

4 iui=i ;b" L~c, a'. ,. - 7t:'* . lil!,a-L;~ 6\ E  :.>j<1 jo
NTP t:'g1ltti;  *'Lf='"'. ,E. 0* ;l1ga:.'T  2 !c;   L/=.

jt    y } 0 300 mg/kg  \' C"j* ;G;OgT, :\:*S,tj: !=
i' ;tyDi, , ii$tt1? * x0 600 mg/kg 8\ jTft# ;CDg ! ; 
;bS,  4; j=*j;jjD ~.6 C 4:  .  Lfc.
tt   v } 0 'Ej *Mat'$mfrf!c01!!! ;5Sp-DCB 08 ggfa l=
-j  :UTi "D '-   . f3 d', 1   ', i     " h  .

j?\*t, 1  \10p? '.,!=p-DCB 0, 75, 150, 300, 600 mg
/kg  :. 4l;B*T. jj! !;j. L, 4 i!g  !: 13iBjf lc\ ;!!'g"oj ; 
 1~ , !;$;bfj 'b*t, jc" ). !j    y h 0 75 mg/kg !;!LO
j?: . \ , gg$. LDH coL j-!:L. ! *Bfia0; irD*;J:0:; 
l Z3\*B 60*m ! ,\0 !. 7 U ;, j @  jbS gbb ;,*L/=.

'
;

150 mg/kg i;!LCD!i!g!a-2\ ;  4 i#  :13ia 1=Fi *ER 
coq -*BfiT iaE,  Tt! #Fl 1= i*tl j oj j  - \,/=

Fi**m 60tt;f *,  ;t,  )t'tfc. c o $$'Cl*i   " F != p-
DCB o> ' , ltt1*:g;: < 8 b6 1 *L*t*"o i;:. >Kj j@ EPA" '
l* @a~ ~ :? . '?"u 7 U 7  : 1. 7 U :, ii*i!=1$9:i!g LfC !iS;
!*tt '> v } !=i $g it:', il @>' '1 !;
.  !: !, t\..6,. _L j o NTP")co*j g\,!*? t, x (B 6 C 3
F, ) @ gT!=*s L. z',  T*tBla;ti: . OtffT*m1g!* !1T60gT E
;$;;jStT"n L/=;b$, :4jj g\60? !> x lc  , j ; 3 ,E; *, j ; 
t:' > 0 , p-DCB l* ;jg 1g:, bS abt,   *LC L. i;c L* c E:  ,
,, lTlT;l 0g;@03g j5: 0* ;jjn!*p-DCB OiE{ 'F.  jttO*j 
 'Cl*ttL, C  :  . "!g Ut4;5 b , NTP" '!* p-DCB ;bS?
t!> :<@ftf1 ;13;gE! ;; 0*; jjui. 4 = :,=. -   -  : !, tti!*

t: < , 7'0 ,E, -  . -  : ctfj:j  ut\* 6 2:jj  lLtL. . .

(5) i8j +ll  :1  (   1 . 1  . 't:)
D ;;e' , ;i r3\
*at  i*i;r \ \.

2)  1y ,: 3$
  -? } ,D .gi, *Bft ! . j: L*t, p-DCB ojgj :j=' ;, /js
13fg!*;  *'Lfc" '. p-DCB 299 ppm /c !* 682 ppm     ,y
F 1= 2 E1jjBj, -1 jl E$ L/cS! ga, 75 ppm   fc!* 500
ppm , ;. 5 ff\:j;g/ B, 5 B l jBTEg L /;: 3$, 75 ppm  
fc!* 500 ppm  :. 5 R*1 ;1/ B, 5 B R;!/iB, 3 :b i\ ll llf;
3$ L fC 3 00? g?a:'j ' , f=. 7!<1Eg' '0' fit*m 'C'  i
l:*, g1  !, 6\j*, 1*+ v 7,  j t !j:*?, j,   Oj OjT '5  '

 . ia, *</=ts, \. ",*t. co !;$. e  ,!;\ '!* ab 6*Lt:*. o f=.
t E? t, .:;< i= LDs0070%0 p-DCB  :. ft!2!g4i, , 1=i;g\t L /=
 g$. ej ?<"g,   .aj , g$ !j*$t .;5s ' :jc* jjn !,/, 20).
3) i 4E 1*3J; 0:t ?\*B 91=?* ~6,?  
p-DCB co !;: j;j ,   ic o \* t ;* S@!mo"eii@

str@i"s21-29) Eschgrjchj@ co!j23-2S. 27.29), s@cch@romyces

ce?et!jsj@g21-23.25.26.29), B@cj!!t, s st, btj!js21-22-25)  ;!j:jj \\ fc-t

S; :1* : 11d" <   'C >

'
;

 t l. p-DCB !! AR, ,$i=J=.a {j&j"!B;#*oftj;::!j;ggj 'B) (6 B jHj/B, 5 B/;g, 2 ::;:1;5, !!"ABEEa)

?*X  

(Crj: BDFi)

?*x il*
(Crj: BDFj)

fiT*mia! 
*  ;bRitFi, ;im

aT*m, a 
i+*ia, 2!iaia
*EISit  :-1 ftaLBZ; 

(' ; P < 0.05,

  2. p-DCB jia.*!t, *. lcJ:. 116!it;,;1*:@ft!;:!i;ga1 " ' (5 BiB, 2 Ej:1 , *". t!4! .)

';P<0.01)

  v F
(F344/N)

?*x

(B6 C 3 Fi)

?*x

(B 6 C 3 Fi)

*;i!iT

24%(12/49)

O%( 0/49)

4%( 2/50)
4%( 2/50)
2%( 1/50)

i; *" ;!2!; 

20ppm

fi+*"fra! 

35%(17/49)
6%< 3/49)

8%< 4/50)
20%(10/50)
296( 1/50)

/\:)

l+*"ftaial"

*t 

2%( 1/50)
o

28%(14/50)

10%( 5/50)

10%( 5/50)
20%(10/50)

75ppm

32%<16/50)
2%( 1/50)

4%( 2/49)
12%( 6/49)
2%( 1/49)

150
mg/kg/day

6%( 3/50)

300Ppm

78%(38/49)**

12%( 6/49)*

82%(41/50)**
40%(20/50)**

,%( "/" )*

300
mg/kg/day

14%( 7/50)
o

-42-

22%(i1/49)
10%( 5/48)

27%(13/49)
13%( 6/48)

C>

600

mg/kg/day

o

64%(32/50)
38%(14/50)

32%(16/50)

42%(21/50)
;
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3gt:'1*3!55Ji;t'lg:!,1! '1tt '  , tc. ? t7 ;,< 0 U >',*19i*tBla
 -j  L , fc j1!;dt:,!*i! j!ti0.2a. as) e, L . 5 *a,  . E, i; , 30) !, \ , 5
*Rf 'hSiti, 6. Drosophil@ m@!@"og@ster  . j L\fc :1ET7?
!,;iU:1   !$jtE!,:3 a!, G, j. Lc ,. t, \ *23). a, - + 4 =. - 7<A A x
  -Ogp!! *Bff ! :. 1;$ \. fc;it$J '!*   !, j*  ;'ld:j j  ;  *c
*:*, * j=10.23.81). /j\j   .@j* , j j !t a6  .*L*:;6. o
/, i0.23) Aspergi!!t, s mtd"!@?, S"'2: Tr@desc@ntj@33) . j 

\. f=;:t$d' C'!* :, ,;il#:!*; bb lG*"*:h. , f=. !, } O U 7
,ef*  .!  \*f= gTt:', 0.12: 0.2i, g/mL oj jj;!i'Cp-DCB

;5$iih*;kg!  , 6d1*    (SCE)  .T; U 5, C E: bS a6  , *L
t\\6"'.
4) DNA !:0*  i'
9 !E@>tt;  v } (Wistar) 2:35pEo ?* x (BALB/
c) ;= 127!, Ci (2.95j, mol)/kg body wt o [" C]
  ,<Ji,   *t/;: p-DCB  :.. r. :9 / - iu!cj ;b* L t:',   v F
lc !d 0.15 ml, ? * X != 1* 0.05 ml  . j;glj} jj! ! . L, 22
, R5 1= p-DCB != -!/!JRcD DNA ,!:co,!: '$  . .; '<
/= ETt:', ?* x@DfiT, j!f, lib,  cD DNA  : p-DCB
,D, !;, *j  j. !*; b!> G,*LfC;b$,   v h  1*;gbb ;*L*:*,-,
f=, ? ,> z ofiTco DNAadducts !*72B$ 1!!j j= 1*jjTj:j; 
*Lt\. tc. ;;;'  1G 1* p-DCB !,:;, . . ~ y*:' y 8: 0 3; b
\. 3g;b$A, .  . 4$"j~. ' 4 = ;,;. -  ' - !.#};$ji  4t. .s' E: Lt
' ' '5 aa)

5. p-DCB o!! A , 14:cD -!;*!t;1;$j; @> : E:ab
(i) -fi !';1*1g:
L/*0. ,,_ ,,
D 8 ;b j* ~25f/j jgj, *e\./=*j., jtr: . 58 c0;18;  ')
Riii9;0S;id. iel i!* 10-550 ppm (5pf!  85 ppm)  
t!5 0/=. 15-30 pprmn 'CZi" 'b. *:$1,\*, 30-60 ppm
 ,J:,\.;bS*j:\., 80-160 ppm ti'Rl* !: ". Oijlt!k,
100-725 ppm (5Fi!1 380 ppm) ' c'j$j*Lf=! ' i,  't:'
t>; <, . ,, jjt*L*: \*9R"j ' '!*irj i . 1G *L*: ,.. C
O /i$1'C'!*j JR1 : , : nt##1 ! , &T0 :{1:!d: 
i6 g, *Lt:;b" ? /=.

L i il A. R*gg  g/co - ,l
D  . -" r,  -Jv --v r, **i. \, 7 B/R;j/B, 5 B/
jE, 6 ~ 7 7b)* U;;Eg6)
158 ppm zi'   y h,  ./u . y } CDfifcD :{1:ig$ b ,
96 ppm t:'!*L, .;"*LCD::jl!!  > {L*: C.

2) .  -y h, 5 Bjjft;1/B, 5 1El/iE, 76iBl All E3")
500ppm z:'  ',  ' :R@:)*; jU, jibCD ! !jj:'1  j{b,
75 ppm .  {bt: L.

3)   .y b, 6 B;E! 1/!3, 7 El/iB, lOigj;;!i .}*1 gg'2)
450 ppm t:'{}'.  ." F !1*,ET;:60j;&!J>, F, , FgO! ;j: 
;;jCDjE,!>, 150, 450 ppm 'CR!j.   y F Oj* $jlf11,
* ft;1 :li ti jJ:, ftT: : *;$;tyn, ,E  t;jjjn, 50ppm
7:'1d:ttE'> v } @,;'CD E 7 U yiig :JE

(2) gRbSA. .j 

D /\co!;:! :ga; i*t: ,.,
2) 2!ij*io!U;?\B/E3t1 JJ (6 B dj j/B, 5 B/iB, 104
iBi ll! }*lg,g$)16)
?*x 300ppm c'fi{', *11* !E!t, ftihOmEi5;03gt1=

;\a*STj'; :!ct;1/U L, 75 ppm  !T'tc'j*; 

: :t:* ilU!* 8!, i5t'L*: L*.

  , i* 300ppm !Z!Tz:!,:1* ; &E: @> ; t:*;;
"D !* 3b i . *'Li;;;5" 0 fc.

6.   #'F1 160j:fy  ;
(1) ACGIH (>1<11:i ; i$i!E F ;j i ;&)")
 4' ijj1  (Threshold Limit Value) lOppm
(60 mg/m') (ft;dj j; '  :1 t;&1 )

3E*:A, 14: iFllfi:  "i, - 7'A3 (Animal carcino-
gen)

(2) H-, i v DFG ( H4 ,y*:1:f*j3a: )"'
MAK (:!T:?< i' t 1/i) 50 PPm (300 mg/m3),
!B;t!  U X   C #\ <MAK E BAT CDjjJ .!Tt:' .*L
l, :1 !1J. ,d1f! ! ,\ooj  0 ;j  -j ,  '. si j  !*
*: \\. )

(3) 1ARC (1 11 5;b*A. , f/6 !g#)3, )

:?'Jv- 7' 2B (The agent is possibly carcino-
genic to humans)

7. ;;' tEj ot} 
(i) !, }0. i. ,0  l$R j. t:'i*j jjg! R ggi= J: * t*, tg:t** 
l; ! , 7V/P\~'1!   ;; , : im 1  , *1ilE*nyat; : 
 ;bi*Rj '  t'L, 15-30 ppm  ';b"'d'b"t:.;&\", 30-60 ppm
'e.  ,\**, o J: < i;: .5 c 2: bS*j! '  t'Lt\.. 5.
(2)   y i* 0! ?\ 3Eg RJC1* 150 ppm !:!J:'c'fi ',
 co :{b*S; a!> G,*L, 75~100 ppm 'C'1* C t'L G'.!,;3 ;t,
i;,*'Lt\**:\". { . L, 50 ppm Zi' 0 1= 7 U >'jjT jgE*S
;;g3, i g,*'L/c E: L* 5 $1!'j ' *>; ,  . L, ** L, !t;   v l* 0, \j*
i*);6i;/co{b! : , :icgjLt!  ij .;jsj < ,    v h q>d5
l;i$ !d;/,. lC;'Fti$ ~'<  Zi't: \. !:  ';;.. g, *LT, t5.
(3) gT;bSA. j j=0, .t!,:, i= i* cD;gg:R2  j}TgR' , gJ;jSA,
l!E :.  "*R '1*t: \*.  ly  , E/t:'1* 2 ,E11;jo p-DCB  ;:.
l :AB*33 L/;:T ET '? !> z0 300 ppm B5!ES#\'C' 1'1/! 
CDggbj;;$3;bS,F;': lC*/"U L/:. L;b. L,   " h 'C'1*jjjtB ;
&T! 0 !T.!$31d:B:jj*  ict;1"n CfcbS, ffT*SA, cogT : 
O  '; t:t j"Dl*; atiG, *Lt:b. , fc.    j*T. j  -!cJ: o
t   " b 0 !c.  !!E;g;, ? * 7z. coil$tEicl !! ;$;cogg!/.; 
oco*;;intis gab ';,*c/=.
(4) j !  , :. j \./= !5 1 j  gTz, j*1 j  , > 6j;5s,
* dE*Mffj! . \,/c; ETt;1*3  !j*    !*1 j9;2:1 TEO
Ts-j . ...6*R ,bS; ,, 5. .*u   0*  b, g,, p-DCB !*?
* 7!. 0ff+jj !g;gg ;*:;/*j;jjDjc4 =. $, z -  9 - E: 1, t'C!*t:
< , 7'.  - 9 - e: Lt{j:jjj Lt\.. 5 2:j!EjRl ; t'Lt\..s.
C:6" L, '  v } E. ? * x !c p-DCB  -jj!gjjE jjg:! . L 7;: 
! 'c', ? * ;t. co DNA  : p-DCB @D*j - *$;; at> 1 .*'ufc:b*,
  y } o DNA 2: 0* - j. 1;t;;ga5 ;,*'Lt:b. 0 /= c , : *"  ;,,
J;bL*4 , ;,'.:. - , - E:' '. . g,*'L  !: L, 5 $R   t>  5. 5.
 : fc, !. F O U >,,*b;1;,g:.!jj\*7= gTt:, 1* p-DCB *S!rb**
31  !1*6d1*::g:id  (SC13)  .!  U .  c  :;b$ 3!) E, *, t L*
- ,. jtEo t,  $g$, 1= !,; g$,; j!El, : j!bti G.*LtL. t: \";b$,
J;*>\. i21  '1, :1t;gbt, ;,*Lt\.,5.
(5) 1;!L0 "- :9 ;b" g,, D /\co ;!:j!Rliqjjg j* 15~30
PPirL!;!T #>0, 2) ,  ? i. 0-,g , 1!J0 :J<* {t:i  
(NOAEL) 1* 75~100 ppm t:' ib, 3) ? * x !c*SA,
ogJ j=;$;;b$*;;;tyu L i;r L* ?<t ! :!* 75 ppm 'C i&,.s E:  '

C;i

-43-

E
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