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Induction of Aryl Hydrocarbon Hydroxylase in the Lungs of Mice in Response to Cigarette Smoke 

The mechanism by  which c igaret te  smoke enhances 
pu lmonary  tumorogenesis  has recent ly  been the  subject  
of in tensive research. A number  of machines  have  been 
developed which dupl icate  the  human  smoking hab i t  wi th  
exper imenta l  animals~-a and have  been employed 
successfully in long- term studies of the  effect of smoke 
inhala t ion on the  respi ra tory  t ract .  We now repor t  on the  
induct ion  of an enzyme which metabol izes  polycyclic  
a romat ic  hydrocarbons  (aryl hydrocarbon  hydroxylase)  
in the  respi ra tory  t r ac t  of mice exposed to c igaret te  smoke 
for up to 40 weeks. The  enzyme has previously  been 
shown to be e levated in the  p lacenta  of smoking h u m a n  
mothers  ~. 

Materials and methods. C57 Black inbred mice were 
exposed daily to the  smoke of 30 cigaret tes  over  a period 
of 8 rain in the  H a m b u r g  I I  small  animal  smoking 
machine  (Heinrich Borgwaldt ,  Wes t  Germany).  Aryl  
hydrocarbon  hydroxylase  ac t iv i ty  in homogenates  of 
lung, l iver,  spleen and in tenst ine  was de te rmined  by  the  
method of NEaBERT and GELBOIN 5. Cigaret tes were 
suppl ied by the  Austral ian Tobacco Research Foundat ion .  

Results and discussion. The  ac t iv i ty  of aryl  hydrocarbon  
hydroxylase  in the  lungs and l ivers of control  mice and 
those exposed for va ry ing  periods to tobacco smoke are 
shown in the  Figure. E n z y m e  ac t iv i ty  in the  lung show as 
rapid  increase wi th in  24 h of the  first  exposure,  folIowed 
by  a Mower decline. F r o m  the  5th week of exposure 
onwards,  the  ac t iv i ty  remained  3-4 t imes  t h a t  seen in 
control  lungs. In  the  liver, the  ac t iv i ty  of aryl  hydrocarbon 
hydroxylase  increased a t  a much  slower ra te  t han  in the  
lungs. After  40 weeks exposure,  the  ac t iv i ty  in the  l ivers 
f rom smoked animals  was increased by approx imate ly  
50% over  t ha t  in controls.  The  ac t iv i ty  in bo th  organs 
f rom smoked animals  showed m u c h  greater  in ter -animal  

va r ia t ion  than  was seen in the  control  group. The  ac t iv i ty  
of aryl  hydrocarbon  hydroxylase  in the  spleen and 
intest ine showed no consistent  a l te ra t ion  following 
exposure to c igaret te  smoke. Prev ious  work  s has shown 
t h a t  the  exposure of rats  to c igaret te  smoke for 5 h on 
3 consecut ive  days produces a 12-fold increase in lung 
aryl  hydrocarbon  hydroxylase ,  w i th  smaller  increases in 
o ther  organs. The s tudy  was not  cont inued after  this  
period, The da t a  presented here indicated t h a t  in the  
mouse the  very  high levels of enzyme ac t iv i ty  observed 
in the  lung after  shor t - te rm exposure to tobacco smoke do 
not  persist,  bu t  instead fall back to a re la t ive ly  cons tan t  
level (3-4 t imes  controls) wi th in  a short  t ime.  A recent  
repor t  7 has also shown t h a t  the  ac t iv i ty  of aryl  hydro-  
carbon hydroxylase  in the  lungs of hamsters  following the  
repeated  in t ra t racheM adminis t ra t ion  of tobacco ex t rac t  
was s ignif icant ly lower t h a n  t h a t  produced by  a single 
dose. 

Ary l  hydrocarbon  hydroxylase  m a y  p lay  a dual  role in 
tumorogenesis  in the smoker ' s  lung a) protection f rom 
chemica l  carcinogenesis by  de toxi f ica t ion  of tobacco 
tars, b) p romot ion  of carcinogenesis by  the  p roduc t ion  of 
highly carcinogenic in termedia tes  dur ing detoxif icat ion.  
The  elucidat ion of its t rue  role in this  s i tua t ion  awaits  
fur ther  invest igat ion.  

Rdsumd. L'absorpt ion ,  par  inhalat ion,  de la fumCe de 
cigarette,  p rodui t  une accClCration rapide  de l ' ac t iv i t6  de 
l 'a ryl  hydrocarbure  hydroxylase  dana les poumons  de la 
souris. Apr~s une exposi t ion de 4 semaines, ces n iveaux  
sont  3-4 fois plus 61evCs que ceux du contr61e. Dans  le 
foie, ces actions se mani fes ten t  d 'une  facon beaucoup plus 
faible et lente. 
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The effect of cigarette smoke inhalation on the activity of aryl 
hydrocarbon hydroxyiase in the lungs and livers of mice. Enzyme 
activity is expressed as ng 8-hydroxy-benzpyrene formed/g wet wt. 
lung/h. Each point represents the mean ~ S.E. of at least 6 separate 
determinations. Lung: �9 control; 0, smoked; Liver: A, control; 
A, smoked. 
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