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The t h e r a p e u t i c  a c t i v i t y  of bromhexine hydrochlor ide  (BHC) and S-carboxymethyl- 
c y s t e i n e  (SCMC) i s  claimed t o  be a s s o c i a t e d ,  a t  l e a s t  i n  p a r t ,  wi th  a decrease  
i n  s y n t h e s i s  of mucus g lycopro te ins .  However the  wet weights  of s e c r e t i o n s  i n t o  
t h e  t r a c h e a l  pouch of t h e  mini p i g  appeared t o  be i n c r e a s e d  by SCMC and 
decreased by BHC ( M a r r i o t t  e t  a 1  1983; Mart in  1986)  and s t u d i e s  i n  t h e s e  
l a b o r a t o r i e s  have shown t h a t  SCMC i n c r e a s e d  fucose ( g l y c o p r o t e i n )  s e c r e t i o n  i n  
r a t  t r a c h e a s .  I n  c o n t r a s t  N-acetylcysteine (NAC) i s  be l ieved  t o  e x e r t  i t s  
t h e r a p e u t i c  a c t i o n  by d i r e c t  d i s r u p t i o n  of S-S bonding i n  t h e  mucus 
g l y c o p r o t e i n s ,  i n c r e a s i n g  t h e  f l u i d i t y  and e a s e  of c l e a r a n c e  of t h e  mucus, 
a l though an a c t i o n  on mucus s y n t h e s i s  may a l s o  occur. I n  an e f f o r t  t o  c l a r i f y  
t h e  mode of a c t i o n  of these  compounds t h e i r  e f f e c t  on g l y c o p r o t e i n  s y n t h e s i s  by 
t r a c h e a l  e x p l a n t s  has  been s t u d i e d .  
Tracheas were removed from male Wis ta r  r a t s  and washed f o r  1 hour i n  i n c u b a t i o n  
medium (Medium 199 [Sigma] wi th  t r i c i n e : s o d i u m  bicarbonate  b u f f e r ,  25 mM:15 mM, 
pH 7.4,  gentamycin, 0.5 mg m l - l  and amphoter ic in ,  1 ug m1-l) i n  an atmosphere of 
02/C02 95%/5% a t  37'C. 
conta in in?  3H-glucosamine ([Amersham] s p e c i f i c  a c t i v i t y  151 m C i  mg-' , 
1 U C i  m l -  ), u s i n g  two t r a c h e a s  i n  each tube c o n t a i n i n g  5 m l  of medium. The 
incubat ion  was cont inued ,  t h e  medium being replaced a t  3,  6 ,  9 ,  1 2 ,  24 and 27 
hours. Where a p p r o p r i a t e  SCMC, NAC o r  BHC ( 5  mM) were p r e s e n t  i n  t h e  medium 
throughout t h e  27 hour per iod.  Label led  g l y c o p r o t e i n  was p r e c i p i t a t e d  with 
t r i c h l o r o a c e t i c  a c i d  (TCA), f i n a l  c o n c e n t r a t i o n  5 % ,  and prepared f o r  l i q u i d  
s c i n t i l l a t i o n  count ing.  
Data were f i t t e d  t o  a r e g r e s s i o n  e q u a t i o n  and compared u s i n g  a modified T tes t .  
The t a b l e  shows t h e  cumulat ive TCA p r e c i p i t a b l e  dpm r e l e a s e d  by t h e  e x t r a c t s  
over t h e  27 hour per iod.  NAC had no s i g n i f i c a n t  e f f e c t  on t h e  r e l e a s e  of 
l a b e l l e d  g l y c o p r o t e i n  whereas SCMC and BHC decreased t h e  r e l e a s e  of l a b e l l e d  
g l y c o p r o t e i n  ( p  = 0.005 and 0.001 r e s p e c t i v e l y ) .  

Table The e f f e c t  of NAC, SCMC and BHC on t h e  r e l e a s e  of 3H-glucosamine l a b e l l e d  
p r o t e i n  from rat t r a c h e a l  e x p l a n t s .  R e s u l t s  a r e  cumulat ive mean dpm 5 S.E., n=5. 

Tracheas were then  placed i n  f r e s h  c u l t u r e  medium 

t imelhours  

c o n t r o l  1759+174 67725715 1457251773 2411122409 6052658845 6725859228 
NAC 184 8T3 7 7 63 22582 3 134 1 851 9 13 222 3 85292 7 5000552 7 1 1 626 6 7240 36 
SCMC 10 7 3 651 4 6 6 5 30 1 456 2 3 5 
BHC 9 7 4 551 2 9 1 4 90 1 2532 6 5 

Under t h e  c o n d i t i o n s  used t h e  amount of r a d i o a c t i v e  p r o t e i n  r e l e a s e d  depends on 
a balance between t h e  uptake of p r e c u r s o r ,  t h e  s y n t h e s i s  of t h e  g l y c o p r o t e i n  and 
g l y c o p r o t e i n  r e l e a s e .  Previous s t u d i e s  have shown t h a t  SCMC, NAC and BHC do not  
e f f e c t  t h e  r e l e a s e  of r a d i o l a b e l l e d  p r o t e i n  from t r a c h e a l  e x p l a n t s  (Chakrin e t  
a 1  1973)  and t h u s  i t  appears  t h a t  SCMC and BHC decrease  e i t h e r  t h e  uptake of 
g l y c o p r o t e i n  p r e c u r s o r s  o r  t h e  e x t e n t  of g l y c o p r o t e i n  s y n t h e s i s  while  NAC, a t  
t h e  dosage used ,  does not  a f f e c t  t h e s e  processes .  Thus SCMC and BHC, two 
chemical ly  u n r e l a t e d  compounds, may a c t  i n  chronic  o b s t r u c t i v e  airway d i s e a s e  by 
decreas ing  mucus output  whereas NAC, a l though chemica l ly  r e l a t e d  t o  SCMC, does  
not  appear  t o  e x e r t  t h i s  e f f e c t .  
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