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Half-times of arrival of the aliphatie alcohols to the neurone surfaces, as estimated by the technique shown in Figure 1 

Alcohol C-test (mM) Mean half-time :k SE P 
(t-test) 

Intact  de-sheathed 

Octanol/water partn, eoeff. 

Ethanol 1000 15.9 4- 0.7 13.5 4- 1.3 0.2 0.48 
n-Butanol 125 7.5 4- 1.0 7.7 -4- 0.5 0.9 7.6 
tert. Butanol 500 29.8 4- 1.8 21.3 4- 1.8 0.02 2.3 
n-Hexanol 10 20.2 4- 1.0 11.7 4- 0.6 ~0.001 110 
n-Oetanol 1.2 157 4- 12 71.2 4- 3.1 <0.001 1400 

n = 5 for the hexanol experiments, and 4 for the others. Octanol/water partition coefficients are taken from Ref.6; the membrane/saline 
coefficients are likely to be about 5 times lower ~. 
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Fig. 2. This shows that n-butanol does not damage the ionic diffusion 
barrier. High-potassium saline (applied for period indicated by upper 
bar) rapidly abolishes the action potential in de-sheathed connectives 
filled circles, but has no effect on intact ones (open circles). Temporary 
exposure to 200 mM butanol in this saline (lower bar) causes a 
reversible abolition of the action ~otential, demonstrating that the 
barrier to ionic diffusion remains intact. 
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mos t  p laus ib le  e x p l a n a t i o n  for these  p h e n o m e n a  is t h a t  
t he  h igh  p a r t i t i o n  coeff icients  of these  alcohols cause  t he  
l ipid phase  of t he  ne rve  cord  to  h a v e  a s igni f icant  r ese rvo i r  
effect, bu f fe r ing  a n y  changes  in t h e i r  aqueous  concen t r a -  
t ion  and  t h e r e b y  increas ing  t he  t i m e  requi red  for equ i l ib ra -  
t ion.  The  effect  of d e - s h e a t h i n g  can  be  i n t e r p r e t e d  in  
t e r m s  of a n  a p p r o x i m a t e l y  50% reduc t i on  in t h e  size of 
th i s  reservoir ,  w h i c h  is r easonab le  in  v iew of t he  q u a n t i t y  
of t i ssue  r emoved .  This  theory ,  in  con junc t i on  w i t h  t h a t  
of a l ipophi l ic  bar r ie r ,  p red ic t s  t h a t  molecules  h a v i n g  
p a r t i t i o n  coeff icients  nea r  u n i t y  will h a v e  the  h ighes t  
r a t e  of access. 

Summary. Using  t h e  a n a e s t h e t i c  effects of t he  alcohols  
to  measure  t h e i r  c o n c e n t r a t i o n  w i t h i n  t he  cockroach  
cen t ra l  ne rvous  sys tem,  i t  is shown  t h a t  t he  lower 
homologues  h a v e  access ha l f - t imes  of on ly  a few seconds.  
Slower access of t he  h i g h e r  homologues  is i n t e r p r e t e d  in 
t e r m s  of a reservoi r  effect  r esu l t ing  f rom t h e i r  h i g h e r  
l iposolubi l i ty .  
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Suppression of Sebaceous Gland Non-Specific Esterase Activity by Electrophilic 
aft-Unsaturated Compounds 

A rap id  b ioassay  s y s t e m  invo lv ing  d e t e r m i n a t i o n  of 
t he  degree of suppress ion  of non-specif ic  es terase  a c t i v i t y  
in  sebaceous  g lands  h a s  p r o v e d  to  be  pa r t i cu l a r l y  useful  
in r a n k i n g  tobacco  smoke  condensa te s  a n d  o the r  ma te r i a l s  
in  t e r m s  of t h e i r  p o t e n t i a l  t u m o r i g e n i c i t y  1. The  b ioas say  
s y s t e m  involves  t h e  a p p l i c a t i o n  of t h e  t e s t  c o m p o u n d  to  
mouse  skin, fol lowed b y  t h e  m e a s u r e m e n t  of t h e  a rea  of 
sk in  sebaceous  g l and  non-specif ic  es terase  ac t iv i ty1 ,  2 
w i t h  a n  image  ana lys ing  compute r .  The  degree of sup-  
press ion  ha s  beeI1 s h o w n  to  cor re la te  w i t h  t he  k n o w n  po- 
t e n c y  of t h e  t umor i gen i c  c o m p o u n d  1. 

Fol lowing t h e  o b s e r v a t i o n  t h a t  t r e a t m e n t  w i t h  t he  
r io t  con t ro l  a g e n t  o -ch lo robenzy l idenemalonon i t r i l e  sup-  
pressed  non-specif ic  es terase  a c t i v i t y  to  a s imi la r  e x t e n t  
as t h e  p o t e n t  ca rc inogen  7 , 1 2 - d i m e t h y l b e n z [ a ] a n t h r a -  
cene~, i t  was  of i n t e r e s t  to  exam i ne  t he  effects of o the r  
r eac t ive  ~ f l -unsa tu ra t ed  c o m p o u n d  s, wh ich  m a y  be  
r ega rded  as e lec t rophi l ic  agents .  

The  c o m p o u n d s  chosen  for s t u d y  were m e n a d i o n e  
(v i t amin  K3), hex-2-en- l -a l ,  a n a t u r a l l y  occur r ing  f l avour  
c o m p o n e n t  *, cyc lohex-2-en- l -one  and  f l -n i t ros tyrene  
which  possesses a n t i b a c t e r i a l  p roper t i e s  n. 0-Chlorobenzy-  
l i denemalonon i t r i l e  6 was used as t he  pos i t ive  con t ro l  3. 

Materials. The  c o m p o u n d s  s tud ied  were commerc ia l ly  
ava i l ab le  a n d  where  necessary ,  t he  p u r i t y  was  es tab l i shed .  
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Methods. Groups  of 8 C F L P  female  mice (a hys te rec-  
t o m y - d e r i v e d  s t r a in  of Swiss origin),  50 days  old a t  s t a r t  
of  t r e a t m e n t  when  t he  h a i r  g r o w t h  cycle is in  t h e  te logen 
phase ,  were p a i n t e d  on  3 consecu t ive  days  w i t h  each  
c o m p o u n d  a t c o n c e n t r a t i o n s  of 1, 0.5 or  0 .1% (w/v or 
v /v)  in  acetone.  A con t ro l  g roup  of 16 mice was t r e a t e d  
w i t h  ace tone  alone. 3 days  a f te r  t he  f inal  appl ica t ion ,  t he  
mice were killed a n d  a sample  of skin  f rom t he  cen t re  of 
t he  t r e a t e d  area  was excized a n d  i m m e d i a t e l y  f rozen in 
h e x a n e  precooled to  --75 ~ 

Three  22 tzm t r a n s v e r s e  c r y o s t a t  sect ions  were cu t  a t  
100 tzm in te rva l s  f rom each  skin  sample .  T he  sect ions  
were a i r -dr ied  a t  6~ and  fixed in Iormol-calcium-gum- 
sucrose. Non-specif ic  es terase  a c t i v i t y  was d e m o n s t r a t e d  
in t he  sect ions  b y  t he  m e t h o d  of HOLT: us ing  5-bromo-  
indoxy l  ace t a t e  as subs t ra t e .  

Sect ions of skin f rom eve ry  group  were inc luded  in 
each  i n c u b a t i o n  p rocedure  to al low s u b s e q u e n t  correction 
for i n c u b a t i o n  var ia t ions .  The  sect ions  were t h e n  m o u n t e d  
in 90% (w/v) aqueous  so lu t ion  of po lyv iny lpyr ro l idone .  
The  area  of non-specif ic  es terase  a c t i v i t y  in  t he  sebaceous 
glands,  as ind ica ted  b y  t he  reac t ion  p roduc t ,  was measur -  
ed in each  skin sample  us ing  a ' Q u a n t i m e t  B '  image  
ana lyse r  ( Image  Ana lys ing  C o m p u t e r s  Ltd . ,  Melbourn ,  
Roys ton ,  Her ts ,  U.K.) .  

Results. An analys is  of va r i ance  of t he  resu l t s  o b t a i n e d  
(Figure) showed  t h a t  non-specif ic  es terase  a c t i v i t y  in 
sebaceous  g lands  was s ign i f i can t ly  suppressed  (p < 0.001) 
b y  t r e a t m e n t  w i t h  0 .5% a n d  1.0% o-chlorobenzyl idene-  
ma lonon i t r i l e  and /~ - n i t r o s t y r ene  (Figure),  b u t  no t  b y  t he  
o the r  c o m p o u n d s  t e s t ed  w h e n  c o m p a r e d  w i t h  t h a t  of t h e  
ace tone - t r e a t ed  controls .  The  suppress ion  p roduced  b y  
~ -n i t ros ty rene  was a p p a r e n t l y  l inear  w i t h  respec t  to  
dose, b u t  f u r t h e r  doses i n t e r m e d i a t e  to  0.1~ and  0.5~ 
need  to be  s tud ied  before t he  dose response  w i t h  o- 
ch lo robenzy l idenema lonon i t r i l e  can  be assessed. 

Discussion. All t he  c o m p o u n d s  s tud ied  reac t  read i ly  
w i t h  th io l  groups  s b u t  th i s  a lone is no t  t he  e x p l a n a t i o n  
for t he  m a r k e d  suppress ion  p roduced  b y  2 of the  com- 
p o u n d s  w h e n  none  was p roduced  b y  the  others ,  or b y  
th io l  reagen ts  such as 1-fluoro-2, 4 -d in i t robenzene  9, wh ich  
is a p o t e n t  t u m o r - p r o m o t i n g  agent ,  b u t  no t  a ca rc inogen  
tier se ~~ Thus  as on ly  o -ch lo robenzy l idenemalonon i t r i l e  

a n d  f l -n i t ros tyrene  suppressed  e n z y m e  ac t iv i ty ,  t h i s  t e s t  
does  n o t  mere ly  de t ec t  e lee t rophi l ic  agents ,  f l -Ni t ros tyrene  
is c h e m i c a l l y  re la ted  to  r eac t ive  ni t ro-olef ins ,  some of 
w h i c h  are carc inogenic  a n d  can  occur  as a i r  p o l l u t a n t s  
p r o b a b l y  be ing  fo rmed  b y  r eac t ion  of u n s a t u r a t e d  h y d r o -  
ca rbons  in pe t ro l  w i t h  n i t rogen  oxides  p roduced  du r ing  
c o m b u s t i o n  n .  

I n t e r p r e t a t i o n  of suppress ion  of sebaceous  g land  non -  
specific es terase  a c t i v i t y  b y  foreign c o m p o u n d s  is difficult ,  
b u t  t h e  resu l t s  o b t a i n e d  so far, sugges t  t h a t  th i s  b i o a s s a y  
s y s t e m  is w o r t h  t h o r o u g h  i n v e s t i g a t i o n  as a possible  
r ap id  m e a n s  of assessing t h e  t u m o r i g e n i c i t y  of large 
series of r e l a t ed  compounds .  I t  m a y  p rove  more  useful  
t h a n  some of t he  s h o r t - t e r m  tes t s  for tumor igen ic i ty l~ ,  ~3 
c u r r e n t l y  employed .  I t  is i n t r igu ing  t h a t  sebaceous  g lands  
con t a in  re la t ive ly  large a m o u n t s  of a ry l  h y d r o c a r b o n  
hyd roxy l a se  a c t i v i t y  ~4, an  e n z y m e  s y s t e m  wh ich  m a y  be  
impl i ca ted  in t he  p r o d u c t i o n  of t he  u l t i m a t e  carc inogenic  
forms of polycycl ic  h y d r o c a r b o n s  ~5. 

Summary. Sebaceous  g land  non-specif ic  es terase  
a c t i v i t y  was suppressed  fol lowing app l i ca t i on  to  mouse  
skin  of 2 e lec t rophi l ic  a /~ -unsa tu ra ted  compounds ,  o- 
ch lo robenzy l idenema lonon i t r i l e  a n d  f l -ni t ros tyrene,  b u t  
n o t  b y  t h r ee  o thers .  
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Effect of treatment by ct/~-unsaturated compounds on skin sebaceous 
gland non-specific esterase activity in uliee. Menadione ([Z . . . . .  D), 
hex-2-en-l-al (T . . . .  T), eyelohex-2-en-l-one (m----m), /~-nitro- 
styrene (C --�9 and o-chlorobenzylidenemalononitrile (0- - - -0)  
were applied to mouse skirl as described in the text. The control 
level of non-specific esterase activity (44 arbitrary urfits) is arrowed. 
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