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Development of s e n s i t i v i t y  as a resu l t  of exposure to 
chemicals is  widely known. I t  has been reported about 10 
% subjects become sensi t ized and su f fe r  a l l e r g i c  asthma 
in some f a c t o r i e s  (Salvaggio 1982) and 60 % of a l l  
occupat ional ly related i l l nesses  are a t t r i bu ted  to skin 
diseases, of these lesions,  25 to 30 % are t r a d i t i o n a l l y  
cases of a l l e r g i c  sens i t i za t i on  (Adams 1990). 

A l t h o u g h  t h r e s h o l d  l i m i t  v a l u e s  ( T L V s )  h a v e  b e e n  
recommended t o  p r o t e c t  w o r k e r s  f r o m  a r a n g e  o f  t o x i c  
e f f e c t s  o f  c h e m i c a l s .  F o r  e x a m p l e ,  T L V s  h a v e  b e e n  
e s t a b l i s h e d  t o  p r o t e c t  a g a i n s t  c a r c i n o g e n i c i t y ,  
n e u r o t o x i c i t y ,  p r i m a r y  i r r i t a t i o n ,  and o t h e r  t o x i c  
e f f e c t s  o f  c h e m i c a l s .  R a r e l y ,  howeve r ,  has a TLV been 
p roposed  t o  p r o t e c t  a g a i n s t  s e n s i t i z a t i o n .  

To p r o p o s e  a TLV w h i c h  wi  11 p r o t e c t  a g a i n s t  
s e n s i t i z a t i o n  f r o m  a c h e m i c a l  , a d o s e - r e s p o n s e  
r e l a t i o n s h i p  f o r  t h e  c h e m i c a l  between t h e  e x p o s u r e  dose 
and t h e  d e v e l o p m e n t  o f  s e n s i t i z i n g  p o t e n c y  i s  n e c e s s a r y .  
I n  t h e  p a s t ,  t h e  d o s e - r e s p o n s e  r e l a t i o n s h i p  o f  c h e m i c a l  
s e n s i t i z a t i o n  were n o t  t h o r o u g h l y  r e c o g n i z e d ,  and l i t t l e  
i n f o r m a t i o n  b e i n g  emphas ized  on i t .  Whereas t h e r e  have 
been a p p e a r i n g  some r e p o r t s  on t h i s  t o p i c  i n  r e c e n t  
y e a r s ,  f o r  examp le ,  t h e  p u l m o n a r y  s e n s i t i v i t y  o f  t o l u e n e  
d i  i s o c y a n a t e  ( T D I )  i n d i c a t e d  a d o s e - r e s p o n s e  
r e l a t i o n s h i p  i n  an a n i m a l  s y s t e m  ( K a r o l  1 9 8 3 ) .  The 
c o n t a c t  s e n s i t i v i t y  o f  f o r m a l d e h y d e  and n i c k e l  were a l s o  
dose d e p e n d e n t ,  b e i n g  e l u c i d a t e d  i n  an ima l  mode ls  (Lee 
e t  a l  . 1 9 8 3 ;  R o h o l d  e t  a l  . 1991 ) .  M o r e o v e r ,  a 
r e l a t i o n s h i p  between t h e  dose o f  a n t i g e n  and t h e  s k i n  
r e s p o n s e  i n  p a t c h  t e s t  r e a c t i o n s  has been f ound  (Eun and 
Marks  1990 ) .  

The  p r e s e n t  s t u d y  was  d e s i g n e d  t o  o b t a i n  f u r t h e r  
i n f o r m a t i o n  on t h e  d o s e - r e s p o n s e  r e l a t i o n s h i p  f o r  
c h e m i c a l  s e n s i t i z a t i o n  i n  an ima l  mode ls  and t o  j u s t i f y  
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t he  p o s s i b i l i t i e s  t o  s e t  TLVs f o r  chemica l  s e n s i t i z e r s  
a g a i n s t  t h e i r  a l l e r g i c  haza rds .  

MATERIALS AND METHODS 

H a r t l e y  gu inea  p i g s  i n i t i a l l y  w e i g h i n g  f rom 250 t o  350g 
were used f o r  pu lmonary  s e n s i t i v i t y  t e s t s  o f  TDI ;  BALB/c 
mice 8-10 weeks o ld  were used f o r  mouse ear  s w e l l i n g  
t e s t s  o f  d i n i t r o c h l o r o b e n z e n e  (DNCB). Both gu inea  p i g s  
and mice  were  s u p p l i e d  by Hunan M e d i c a l  U n i v e r s i t y  
Animal C e n t e r .  They were fed  on p e l l e t e d  d i e t  and wa te r  
ad l i b i t u m .  

Seven groups o f  7 gu inea  p i g s  were exposed t o  TDI (80 :20  
m i x t u r e  o f  t he  2 . 4 -  and 2 . 6 - i s o m e r s ,  Nakara i  Chemica l s .  
L T D . ,  J a p a n )  a t m o s p h e r e s  c o n t a i n i n g  d i f f e r e n t  
c o n c e n t r a t i o n s  v i a  i n h a l a t i o n  f o r  3hr  a day on t he  f i r s t  
5 c o n s e c u t i v e  days (Tab 1) .  A l l  exposu res  were done in  a 
who lebody animal  chamber. TDI vapo rs  were gene ra ted  by 
b l o w i n g  a i r  t h r o u g h  a s i n t e r e d  g l a s s  b u b b l e r  in  a c l o s e d  
v e s s e l  chamber a f t e r  d i l u t i o n  w i t h  c l e a n ,  d r y  a i r  t o  
a c h i e v e  a p p r o p r i a t e  c o n c e n t r a t i o n s  wh ich  were measured 
by t he  method o f  M a r c a l i  ( 1957 ) .  In  t he  2 1 s t  day f rom 
i n i t i a l  e x p o s u r e ,  a n i m a l s  w e r e  c h a l l e n g e d  by TDI  
a tmospheres  f o r  30 min (Tab 1) .  And 30 min l a t e r ,  b lood 
samples were drawn by c a r d i a c  p u n c t u r e  f rom an ima ls  t o  
e v a l u a t e  h i s t a m i n e  c o n t e n t s  o f  b l o o d  and mas t  c e l l  
d e g r a n u l a t i o n  i n d i c e s  (MCDI) .  

Tab le  1. E x p e r i m e n t a l  c o n d i t i o n s  o f  TDI exposu re  g roups ;  
c o n c e n t r a t i o n s  and t imes  r e c e i v e d  by gu inea  
p i g s  (Mean• 

Groups No 
I n d u c t i o n  Cha l l enge  

Con @ Times Con @ Times 

I 6 0 .37•  5 d ; 3 h r / d  
I I  7 0 .37•  5 d ; 3 h r / d  
I I I  6 0 .37•  5 d ; 3 h r / d  
IV 6 0 .37•  5 d ; 3 h r / d  
V 7 0 . 1 1 •  5 d ; 3 h r / d  
VI 6 0 .03•  5 d ; 3 h r / d  
V I I  7 0 5 d ; 3 h r / d  

0 l d ; 3 O m i n / d  
0 .03•  l d ; 3 O m i n / d  
0 . 1 1 •  l d ; 3 O m i n / d  
0 .37•  l d ; 3 O m i n / d  
0 .37•  l d ; 3 O m i n / d  
0 .37•  l d ; 3 O m i n / d  
0 .37•  l d ; 3 O m i n / d  

@ I n d u c t i o n  and c h a l l e n g e  c o n c e n t r a t i o n s  (ppm) 

H i s t a m i n e  was measured s p e c t r o p h o t o f l u o r i m e t r i c a l l y  
f o l l o w i n g  c o n d e n s a t i o n  w i t h  O - p h t h a l a l d e h y d e  by t h e  
method o f  Hakanson e t  al (1972) .  MCDI was assessed as 
f o l l o w s :  a ) .  T D I - p r o t e i n  c o n j u g a t e s  were p repared  by the  
method o f  Ka ro l  ( 1 9 8 3 ) .  b ) .  M a s t  c e l l  s u s p e n s i o n  was 
p repared  by t he  method o f  Lo and Yokoyama (1974 ) .  c ) .  
0.1ml gu inea  p i g  serum, O. lml  T D I - p r o t e i n  c o n j u g a t e s  and 
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0.1ml mast c e l l  suspens ion  were mixed in  a we l l  o f  a 
m i c r o p l a t e  and i ncuba ted  a t  37~ f o r  30 min.  One p i p e t t e  
drop o f  the  m i x t u r e  was p laced  on a s l i d e  covered  w i t h  a 
g l a s s  c o v e r s l i p  s t a i n e d  w i t h  N e u t r a l  Red, and i n t a c t  and 
d e g r a n u l a t e d  mast c e l l s  were counted under m i c r o s c o p y .  
Mast c e l l  d e g r a n u l a t i o n  index  (MCDI) was o b t a i n e d  us ing  
the  e q u a t i o n :  

NO. o f  d e g r a n u l a t e d  mast c e l l s  
XlO0 

No. o f  i n t a c t  mast c e l l s  + d e g r a n u l a t e d  mast c e l l s  

Seven groups o f  8 mice were exposed t o p i c a l l y  t o  200ul 
o f  v a r i o u s  c o n c e n t r a t i o n s  o f  DNCB (Sigma) in  ace tone on 
the  shaved abdomen on the  f i r s t  t h r e e  c o n s e c u t i v e  days .  
On day 21, 20ul DNCB in  acetone was a p p l i e d  t o  the  l e f t  
ear  ( t e s t  ea r )  and 200ul ace tone was a p p l i e d  t o  the  
r i g h t  ear  ( c o n t r o l  ea r )  (Tab 2 ) .  The t h i c k n e s s  o f  each 
ea r  was measured a t  24 and 4 8 h r  a f t e r  t h e  c h a l l e n g e  
us ing  a d i a l  t h i c k n e s s  gauge (Ozsk i  MFG, Tokyo,  Japan) .  
Ear s w e l l i n g  r a t e  (ESR) was exp ressed  as f o l l o w s :  

Th i ckness  o f  t e s t  ear  - t h i c k n e s s  o f  c o n t r o l  ear  
x lO0 

T h i c k n e s s  o f  c o n t r o l  ear  

T a b l e  2.  E x p e r i m e n t a l  c o n d i t i o n s  o f  DNCB e x p o s u r e  
g roups ;  c o n c e n t r a t i o n s  and t i m e s  r e c e i v e d  by 
mice 

Groups No 
I n d u c t i o n  Cha l l enge  

Con @ Times Con e Times 

I 8 1.00 3d ;2OOul /d  0 l d ; 2 O u l / d  
I I  8 1.00 3d ;2OOul /d  0.05 l d : 2 O u l / d  
I I I  8 1.00 3d ;2OOul /d  0 .20 l d ; 2 O u l / d  
IV 8 1.00 3d ;2OOul /d  1.00 l d ; 2 O u l / d  
V 8 0 .20 3d ;2OOul /d  1.00 l d ; 2 O u l / d  
V1 8 0 .05 3d ;2OOul /d  1.00 l d ; 2 O u l / d  
V I I  8 0 3d ;2OOul /d  1 .00 ;  I d ; 2 O u l / d  

@Induc t i on  and c h a l l e n g e  c o n c e n t r a t i o n s  (g /100  ml)  

An ima l  whose ESR exceeded  t h e  mean v a l u e + 2 S D  o f  t h e  
c o n t r o l  group was c o n s i d e r e d  as p o s i t i v e  a n i m a l .  

RESUL TS AND DISCUSSION 

A f f e c t s  o f  TDI c o n c e n t r a t i o n  a t  i n d u c t i o n  on h i s t a m i n e  
c o n t e n t  and MCDI ( T a b . 3 ) ,  As shown in  Tab le  3, group I V -  
V I I  w e r e  e x p o s e d  t o  d i f f e r e n t  TDI  i n d u c t i o n  
c o n c e n t r a t i o n s .  No e l e v a t i o n  o f  h i s t a m i n e  c o n t e n t  and 
MCDI was observed  in  gu inea  p i g s  exposed t o  0 .03 ppm TDI 
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at i nduc t i on  (Group V I ) .  However, when i t  reached to 
0.11 ppm or 0.37 ppm (Group V and VI) ,  the histamine 
content and MCDI displayed markedly higher values than 
the con t ro l  (Group V I I ) .  Histamine con ten ts  and MCDI 
were c l ea r l y  TDI concentration-dependent at induct ion.  

Affects of TDI concentrat ion at challenge on histamine 
content and MCDI (Tab.4). Group I - IV  were exposed to 0, 
0.03, 0.1, 0.37 ppm TDI at challenge respect ive ly .  No 
remarkable e f fec t  was seen upon 0.03 ppm challenge to 
histamine and MCDI (Group I I ) .  By contrast ,  when i t  was 
elevated to 0.11 ppm or 0.37 ppm (Group I I I  and IV), 
histamine content and MCDI were apparently higher than 
that  of Group I ,  which indicated that  TDI concentrat ion 
at challenge also had important a f fec ts  on the immediate 
hype rsens i t i v i t y  of TDI. 

Tab le  3. E f f e c t  o f  TDI c o n c e n t r a t i o n  a t  i n d u c t i o n  on 
h i s t a m i n e  c o n t e n t  and MCDI (Mean• 

Con @ 
Groups No H i s t a m i n e  MCDI 

Ind Cha ( n g / m l )  (%) 

IV 5 0.37 0.37 945 .3 •  ~ 5 5 . 9 •  ~ 
V 7 0.11 0.37 849 .6 •  ~ 5 2 . 9 •  ~ 
VI 6 0 .03 0 .37 337 .3 •  4 1 . 3 •  
V I I  6 0 0.37 232 .8 •  4 0 . 3 •  

@Induc t i on  and c h a l l e n g e  c o n c e n t r a t i o n s  (ppm). 
~p<O.05, ~ p < O . 0 1 ,  compared w i t h  group V I I  ( t - t e s t )  

Tab le  4. E f f e c t  o f  TDI c o n c e n t r a t i o n  a t  c h a l l e n g e  on 
h i s t a m i n e  c o n t e n t  and MCDI (Mean• 

Con @ 
Groups No H i s t a m i n e  MCDI 

Ind Cha ( n g / m l )  (%) 

I 5 0.37 0 364.8•  4 1 . 0 •  
I I  7 0.37 0 .03 306 .2 •  5 0 . 7 •  
I I I  6 0 .37 0.11 819 .2 •  ~ 5 4 . 5 •  ~ 
IV 5 0 .37 0.37 945 .3 •  ~ 5 5 . 9 •  ~ 

@Induc t i on  and c h a l l e n g e  c o n c e n t r a t i o n s  (ppm) 
* * ,  compared w i t h  group I ( t - t e s t )  

A f f e c t s  o f  DNCB c o n c e n t r a t i o n  a t  i n d u c t i o n  on ESR and 
pe rcen tage  o f  p o s i t i v e  mice.  Tab le  5 i n d i c a t e d  t h a t  DNCB 
c o n c e n t r a t i o n  a t  i n d u c t i o n  had p o s i t i v e  c o r r e l a t i o n  w i t h  
both ESR and pe rcen tage  o f  p o s i t i v e  mice.  Group IV had 
the  h i g h e s t  c o n c e n t r a t i o n  a t  i n d u c t i o n  ( 1 . 0  %), the  ESR 
and p o s i t i v e  mice were m a x i m a l ;  Group  V had a t o w e r  
c o n c e n t r a t i o n  ( 0 . 2  %), t hese  two i n d i c e s  were a l s o  a 
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l i t t l e  lower. Further, Group VI exposed  to the lowest 
DNCB concentration at induction (0.05 %) displayed no 
s ign i f i can t  ear swelling and posi t ive mice. 

A f f e c t s  o f  DNCB c o n c e n t r a t i o n  a t  c h a l l e n g e  on ESR and 
p e r c e n t a g e  o f  p o s i t i v e  mice  were shown i n  T a b l e  6. I t  
p r e s e n t s  t h a t  DNCB c o n c e n t r a t i o n  a t  c h a l l e n g e  a l s o  
p l a y e d  s i g n i f i c a n t  r o l e s  i n  t h e  c o n t a c t  s e n s i t i v i t y  o f  
DNCB. F o l l o w i n g  t h e  i n c r e m e n t  o f  c h a l l e n g e  
c o n c e n t r a t i o n ,  t h e  ESR and p o s i t i v e  m i c e  w e r e  a l s o  
i n c r e a s e d .  A t  0 .05  % g r o u p ,  t h e  ESR and p o s i t i v e  mice 
were 9 .0  % and 33 .3  %, r e s p e c t i v e l y .  A t  0 .2  % g r o u p ,  
t h e y  were i n c r e a s e d  t o  18 .8  % and 50 .0  %, and when t h e  
c o n c e n t r a t i o n  a t  c h a l l e n g e  was up t o  1 .0  %, b o t h  t h e  ESR 
and p e r c e n t a g e  o f  p o s i t i v e  m ice  reached  t o  maximum. 

T a b l e  5. E f f e c t  o f  DNCB c o n c e n t r a t i o n  a t  i n d u c t i o n  on 
ea r  s w e l l i n g  r a t e  and p e r c e n t a g e  o f  p o s i t i v e  
mice  (Mean• 

Con @ 
Groups No ESR P o s i t i v e  

I nd  Cha (%) m ice  (%) 

IV 7 1 .00  1 .00  2 3 . 6 •  7 1 . 4 " *  
V 7 0 . 2 0  1 .00  1 6 . 9 •  5 7 . 1 " *  
VI  5 0 . 0 5  1 .00  2 . 5 •  0 
V I I  7 0 1 .00  3 . 9 •  0 

@ I n d u c t i o n  and c h a l l e n g e  c o n c e n t r a t i o n s  ( g / l O O m l )  
=p<O.05,  * * p < O . 0 1 ,  compared w i t h  g roup  V I I  ( t - t e s t )  

T a b l e  6. E f f e c t  o f  DNCB c o n c e n t r a t i o n  a t  c h a l l e n g e  on 
ea r  s w e l l i n g  r a t e s  and p e r c e n t a g e  o f  p o s i t i v e  
mice  (Mean• 

Con @ 
Groups No ESR P o s i t i v e  

I nd  Cha (%) mice  (%) 

I 5 1 .00  0 0 0 
I I  5 1 .00  0 .05  9 . 0 •  3 3 . 3 * *  
I I I  6 1 .00  0 . 2 0  1 8 . 8 •  50 .0  m* 
IV 7 1 .00  1 .00  2 3 . 6 •  7 1 . 4 " *  

@ I n d u c t i o n  and c h a l l e n g e  c o n c e n t r a t i o n s  ( g / l O O m l )  
* * p < O . 0 1 ,  compared w i t h  g roup  I ( t - t e s t )  

The d o s e - r e s p o n s e  c o n c e p t  i s  t h e  c o r e  i n  t o x i c o l o g i c a l  
e v a l u a t i o n  and t h e  mos t  i m p o r t a n t  b a s i s  f o r  s e t t i n g  
h y g i e n i c  c r i t e r i a  f o r  c h e m i c a l s  t o  p r o t e c t  t h e  exposed  
s u b j e c t s .  I t  was g e n e r a l l y  a c c e p t e d  i n  t h e  p a s t  t h a t  t h e  
a l l e r g i c  e f f e c t s  o f  c h e m i c a l s  d i d  n o t  s h o w  d o s e -  
r e s p o n s e  p a t t e r n  as t h e  o r d i n a r y  t o x i c i t i e s  o f  t h e m  
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( D o u l l  and K l a a s s e n  1 9 8 0 ) .  W h e r e a s  t h e r e  h a v e  been  
a p p e a r i n g  many r e p o r t s  t h a t  were n o t  c o n s i s t e n t  w i t h  t h e  
p o i n t  o f  v i e w  above .  For  examp le ,  K a r o l  (1983)  r e p o r t e d  
t h a t  no s p e c i f i c  a n t i b o d i e s  were d e t e c t e d  i n  any o f  t h e  
serum samp les  f rom a n i m a l s  exposed  t o  0 .12  ppm; howeve r ,  
some a n t i b o d y  p r o d u c t i o n  was n o t e d  i n  a b o u t  55 % o f  
a n i m a l s  exposed  t o  0 . 3 6  ppm. A n i m a l s  exposed  t o  h i g h e r  
TD1 c o n c e n t r a t i o n  p roduced  h i g h e r  t i t e r s  o f  a n t i b o d y  and 
h i g h e r  p e r c e n t a g e  o f  a n i m a l s  w h i c h  d e v e l o p e d  T D I -  
s p e c i f i c  a n t i b o d i e s  i n  s e r u m .  A I s o ,  p u l m o n a r y  
s e n s i t i v i t y  was i n f l u e n c e d  by e x p o s u r e  c o n c e n t r a t i o n s  o f  
T D I .  None  o f  t h e  a n i m a l s  e x p o s e d  t o  0 . 1 2  ppm TD I  
d i s p l a y e d  p u l m o n a r y  s e n s i t i v i t y ,  By c o n t r a s t ,  s e v e r a l  
a n i m a l s  e x p o s e d  t o  TD I  a b o v e  0 . 3 6  ppm e x p e r i e n c e d  
p u l m o n a r y  s e n s i t i v i t y .  I n  some c a s e s ,  r e s p i r a t o r y  r a t e s  
i n c r e a s e d  by 80 t o  90 %. 

Though  h i s t a m i n e  c o n t e n t  and MCDI a r e  two  s e n s i t i v e  
i n d i c e s  t o  e x p l o r e  i m m e d i a t e - o n s e t  h y p e r s e n s i t i v i t y  
(S imon  e t  a l .  1977;  Sydbom 1 9 7 9 ;  G i r s h  e t  a l .  1 9 8 2 ;  
Gomez 1986 ) ,  t h e y  have n o t  been used t o  a s s e s s  t h e  d o s e -  
r e s p o n s e  r e l a t i o n s h i p  o f  c h e m i c a l  s e n s i t i z a t i o n .  Then,  
we t r i e d  t o  make a f u r t h e r  e x p l o r a t i o n  t o  t h e  d o s e -  
r e s p o n s e  r e l a t i o n s h i p  o f  TD I  i n d u c e d  p u l m o n a r y  
s e n s i t i v i t y  u s i n g  t h e s e  t w o  i n d i c e s .  A s t r o n g  
c o r r e l a t i o n  was o b s e r v e d  between TDI c o n c e n t r a t i o n  a t  
i n d u c t i o n  o r  c h a l l e n g e  and h i s t a m i n e  c o n t e n t  and MCDI. 
H i s t a m i n e  and MCDI i n  t e s t  g r o u p  d i d  n o t  show any  
d i f f e r e n c e  w i t h  t h o s e  i n  c o n t r o l  g roup  i n  t h e  c a s e  t h a t  
b o t h  i n d u c t i o n  and c h a l l e n g e  c o n c e n t r a t i o n  o f  TDI d i d  
n o t  r e a c h  a c e r t a i n  l e v e l  ( 0 . 0 3  p p m ) .  G u i n e a  p i g s  
d i s p l a y e d  i n c r e a s e d  h i s t a m i n e  c o n t e n t  and MCDI w i t h  
i n c r e a s e d  c o n c e n t r a t i o n  o f  T D I ,  p l a t e a u e d  a t  h i g h e r  
c o n c e n t r a t i o n s .  The r e s u l t s  a re  c o n s i s t e n t  w i t h  t h o s e  
c i t e d  p r e v i o u s l y .  

The re  have been s e v e r a l  an ima l  mode ls  p roposed  t o  a s s e s s  
t h e  c o n t a c t  s e n s i t i v i t y  o f  c h e m i c a l s .  F o r  e x a m p l e ,  
B u e h l e r  T e s t  ( B u e h ] e r  1965) and t h e  Gu inea  M a x i m i z a t i o n  
T e s t  (Magnusson and K l i gman  1969) have been w i d e l y  used .  
I n  r e c e n t  y e a r s ,  t h e  mouse e a r  s w e l l i n g  t e s t  has been 
c o n s i d e r e d  a p o s s i b l e  t o o ]  t o  d e t e c t  c o n t a c t  s e n s i t i v i t y  
o f  s i m p l e  c h e m i c a l s  (Gad e t  a l .  1 9 8 6 ;  T h o r n e  e t  a l .  
1987 ) .  I t  dose n o t  r e q u i r e  use o f  a d j u v a n t s ,  i n t r a d e r m a l  
i n j e c t i o n s ,  o c c l u s i v e  p a t c h e s ,  o r  o t h e r  p r o c e d u r e s  used 
i n  t h e  mode ls  d e s c r i b e d  above .  I n  a d d i t i o n ,  i t  i s  more 
o b j e c t i v e  and m a r k e d l y  l e s s  e x p e n s i v e .  The c u r r e n t  s t u d y  
i n v e s t i g a t e d  t h e  d o s e - r e s p o n s e  r e l a t i o n s h i p  o f  DNCB 
i n d u c e d  c o n t a c t  s e n s i t i v i t y  u t i l i z i n g  t h e  mouse  e a r  
s w e l l i n g  t e s t .  I t  was v e r i f i e d  t h a t  t h e  e a r  s w e l l i n g  
r a t e s  and  t h e  p e r c e n t a g e  o f  p o s i t i v e  m i c e  w e r e  
a p p a r e n t l y  a f f e c t e d  by bo th  t h e  i n d u c t i o n  and c h a l l e n g e  
doses  o f  DNCB t o p i c a l l y  a p p l i e d .  The r e s u l t s  s u g g e s t e d  
t h a t  t h e  c o n t a c t  s e n s i t i v i t y  o f  c h e m i c a l s  was a l s o  a l s o  
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d o s e - d e p e n d e n t .  

TDI  and DNCB a r e  t y p i c a l  p u l m o n a r y  and c o n t a c t  
s e n s i t i z e r s .  We u s e d  t h e s e  t w o  c h e m i c a l s  as 
r e p r e s e n t a t i v e s  t o  s t u d y  t he  d o s e - r e s p o n s e  r e l a t i o n s h i p  
o f  chemica l  s e n s i t i z a t i o n .  By summar iz ing  t he  r e s u l t s  o f  
our  s t u d y  and the  o t h e r  r e p o r t s  b e f o r e ,  we are c o n v i n c e d  
t h a t  t h e r e  does e x i s t  d o s e - r e s p o n s e  r e l a t i o n s h i p  between 
t h e  e x p o s u r e  d o s e  o f  c h e m i c a l  s e n s i t i z e r  and t h e  
p r e v a l e n c e  and s e v e r i t y  o f  t h e  s e n s i t i v i t y  c a u s e d  by 
them. The r e c o g n i t i o n  o f  d o s e - r e s p o n s e  r e l a t i o n s h i p  f o r  
chemica l  s e n s i t i z a t i o n  can be expec ted  t o  p r o v i d e  t he  
n e c e s s a r y  g u i d a n c e  f o r  s e t t i n g  a p p r o p r i a t e  TLVs f o r  
c h e m i c a l s  i n  w o r k p l a c e s  t o  p r o t e c t  a g a i n s t  s e n s i t i z a t i o n  
o f  w o r k e r s ,  wh ich  has a l s o  been acknowledged by o t h e r  
r e p o r t s  (Ka ro l  1983; Thorne e t  a l .  1986) .  
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