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e n z y m e  loaded  4fold, us ing  co lumns  of inc reas ing  
c a p a c i t y  (45 • 2.4 cm, 45 • 4 cm), or a d d i n g  0 .5% T X - 1 0 0  
a n d  1 M NaC1 to  the  wash  (to d isassocia te  aggregates) .  
These  resu l t s  ind ica te  t h a t  the  a p p e a r a n c e  of th i s  f r ac t ion  
in t h e  wash  is n o t  due  to ove r load ing  or  aggrega t ion .  W e  
des igna ted  t h i s  f r ac t ion :  F 0. The  r e m a i n i n g  a c t i v i t y  was 
q u a n t i t a t i v e l y  e lu ted  in 3 f r ac t ions :  F 1, F ,  a n d  F 3 
(figure). Th i s  c h r o m a t o g r a m  was q u a n t i t a t i v e l y  and  
q u a l i t a t i v e l y  reproduc ib le ,  e.g., t he  ave rage  coeff ic ient  
of p e a k  h e i g h t  v a r i a t i o n  was 5%.  I so la t ion  a n d  rechro-  
m a t o g r a p h y  of an  i n d i v i d u a l  p e a k  f r ac t ion  r e su l t ed  in 
e lu t ion  a t  t he  same p o i n t  i t  e lu ted  f rom original ly.  This  
resu l t  shows t h a t  a n y  possible  i n t e r conve r s ion  be tween  
t he  isola ted forms  does n o t  t ake  place d e t e c t a b l y  w i t h i n  
a 36 h t ime  f rame.  F r e s h l y  isola ted 11S e n z y m e  q u a n t i -  
t a t i v e l y  e lu ted  f rom t he  co lumn as 1 p e a k  a t  a p o i n t  
iden t i ca l  w i th  F 2. 
The  t ab le  shows some of t he  p roper t i e s  of these  mul t ip le  
forms.  The  forms  all h a v e  a s e d i m e n t a t i o n  coeff icient  of 
11.1 showing  t h a t  t h e y  are no t  s izeozymes.  The  Km 
values  for ace ty l th iocho l ine  iodide are s l ight ly  dif ferent .  
F r e s h  11S has  a Km va lue  of 1 . 5 •  -4 M wh ich  is 
s imi la r  to  t he  average  Km va lue  of t he  forms.  The  
e tec t rophore t i c  mob i l i t y  of t he  c h r o m a t o g r a p h i c a l l y  
i so la ted  forms  (normal ized  w i th  respec t  to  F0) does no t  
show a s imple  l inea r i ty  of m i g r a t i o n  versus  f rac t ion  
n u m b e r .  Fresh  ly p r e p a r e d  11 S A C h E  mig ra t e s  iden t ica l ly  
to  F 2. E x a m i n a t i o n  of a gel e l e c t r o p h o r e t o g r a m  of the  
5-year-old p r e p a r a t i o n  done  w h e n  t he  p r e p a r a t i o n  was 
fresh showed on ly  1 e n z y m e  a c t i v i t y  band .  Since electro-  
phores is  cond i t ions  were s l igh t ly  d i f ferent ,  we do no t  
know w h e t h e r  i t  m ig ra t ed  iden t ica l ly  to  F~. The  or ig inal  
m a t e r i a l  was shown  to be a t rue  ace ty lcho l ines te rase  since 
i t  hyd ro lyzed  b u t y r y l  chol ine  a t  a r a t e  orders  of m a g n i t u d e  

be low the  r a t e  i t  h y d r o l y z e d  ace ty lchol ine .  S imi la r  
tests on F o, F 1, F~ a n d  F~ conf i rmed  t h a t  they ,  too, 
were t r ue  ace ty lchol ines te rases .  The  a p p a r e n t  i d e n t i t y  
of mol.  wt ,  u t i l i za t ion  of t h e  same s u b s t r a t e  a n d  dif ference 
in e lec t rophore t i c  m o b i l i t y  c lear ly  a l low F 0, F 1, F~ a n d  F 3 
to  be t e r m e d  isozymes.  The  or igin of th i s  m u l t i p l i c i t y  
a n d  cha rge  dif ference is n o t  clear.  I n  th i s  connec t ion ,  
t h e  fol lowing t r e a t m e n t s  were t r i ed  in a n  a t t e m p t  to  
p roduce  i sozymes  f rom f resh  11S e n z y m e :  30 m i n  in-  
c u b a t i o n  a t  45 ~ r epea t ed  (5-10 t imes)  freeze t h a w i n g ;  
60 m i n  i n c u b a t i o n  a t  37~ w i t h  e i t he r  50 ~g papa in ,  
25 ixg t r y p s i n  or 25 ~zg peps in  (at  a p ro tease  to  A C h E  
ra t io  of 1/50, 4 0 - 6 0 %  loss of a c t i v i t y  was obse rved) ;  
add i t i on  of s o y b e a n  t r y p s i n  i n h i b i t o r  or p h e n y l m e t h y l -  
fu l fonyl  f luor ide  (1.5 mg/100  ml  of e x t r a c t ) ;  e x t r a c t i o n  
w i t h  1% T X - 1 0 0 ;  c h r o m a t o g r a p h y  over  a 10fold r ange  
of p ro t e in  c o n c e n t r a t i o n ;  and  i n c u b a t i o n  w i t h  1 M 
Guanid ine-HC1 a t  4~ followed b y  dia lys is  aga in s t  5000 
vo lumes  of 0.01 M N a - p h o s p h a t e  (pH 7.6) in  1 M NaC1 
(96% loss of a c t i v i t y  resul ted) .  Some of these  t r e a t m e n t s  
are well  k n o w n  to  p roduce  isozymic forms  f rom t e t r a m e r i c  
enzymes  w i t h  d i f fe ren t  subun i t s .  The  o the r s  were des igned  
to i nves t i ga t e  t he  effects  of exogenous  proteases ,  d e t e r g e n t  
r e m o v a l  of lipids, and  p ro t e in  c o n c e n t r a t i o n  on  t he  for- 
m a t i o n  of the  isozymes.  I n  no case was more  t h a n  1 
e lec t rophore t i c  or c h r o m a t o g r a p h i c  b a n d  seen. These  
e x p e r i m e n t s  rule ou t  such  s imple or igins  for the  i sozyme 
b a n d s  a n d  sugges t  t h a t  f u r t h e r  research  is necessa ry  to 
e luc ida te  the  gene ra t i ve  process.  T h o u g h  we do n o t  know 
the  a c t u a l  t i m e  d e p e n d e n c e  for the  a p p e a r a n c e  of each  of 
the  forms,  i t  is c lear  t h a t  in s tudies  of genet ic  a n d / o r  t is-  
sue specific A C h E  isozymes,  a poss ible  s torage  p r o b l e m  
should  be  cons idered  a n d  t issues  e x a m i n e d  a t  as ea r ly  a 
da t e  as is possible.  

Modi f i ca t ion  of t h e o p h y l l i n e - i n d u c e d  l ipo lys i s  in h u m a n  fat ce l l s  after t r y p s i n a t i o n  
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Summary. T r y p s i n - t r e a t m e n t  of h u m a n  fa t  cells resul t s  in t he  p o t e n t i a t i o n  of t he  l ipolyt ic  response  and  t he  c A M P  
a c c u m u l a t i o n  induced  b y  theophy l l i ne  (5 - 10 4 M) b u t  no t  of those  induced  b y  t h e o p h y l l i n e  (5 �9 10 a M). The  a m o u n t  
of c A M P  formed  a f te r  exposure  to  t h e o p h y l l i n e  (5 - 10 a M) plus  n o r e p i n e p h r i n e  (5 �9 10-* M) remains ,  however ,  2.6fold 
h ighe r  in t r y p s i n - t r e a t e d  h u m a n  fa t  cells t h a n  in t he  con t ro l  ones. 

Recen t ly ,  we h a v e  shown  t h a t  t he  exposure  of h u m a n  
fa t  cells to t ryps in ,  a l t h o u g h  no t  a f fec t ing  the  l ipolyt ic  
response  of these  cells to  d i b u t y r y l  cyclic AMP,  resu l ted  
in a m a r k e d  increase  in b o t h  l ipolysis and  3'-5" cyclic A M P  
(cAMP) syn thes i s  induced  b y  ca t echo l amines  3. C on t r a s t i ng  
w i th  these  f indings,  we found  t h a t  t r y p s i n - t r e a t m e n t  of r a t  
fa t  cells m a i n t a i n e d  a n o r m a l  l ipolyt ic  response  to 
c a t echo l amines  3. 
In  t he  p re sen t  s tudies ,  we h a v e  i nves t i ga t ed  the  inf luence  
of t ryps in -d iges t ion  on  the  l ipolyt ic  response  of h u m a n  
ad ipocy tes  exposed to theophy l l ine ,  a l ipolyt ic  agen t  
i n h i b i t i n g  phosphod ie s t e r a ses  (PDE)  3 and  a c t i n g  the re -  
fore on the  l ipolyt ic  process  a t  a s tep  localized be tween  
the  si tes of ac t ion  of c a t echo l amines  a n d  cAMP.  
Materials and methods. H u m a n  o m e n t a l  adipose  t i ssue  was 
o b t a i n e d  f rom o v e r n i g h t  fas ted,  non-obese  pa t i en t s  of 
b o t h  sexes (30-50 years  old), h a v i n g  no cl inical  and  
b iochemica l  ev idence  of endocr ine  disease and  unde rgo ing  
a b d o m i n a l  surgery.  P rocedure  for t he  p remed ica t ion ,  

anes thes i a  and  adipose  t i ssue  col lect ion were as descr ibed  
p rev ious ly  ~. 
H u m a n  fa t  cells were i so la ted  fol lowing a modi f i ca t ion2  
of the  m e t h o d  of Rodbe l l  5. P rocedures  used for t he  pre-  
p a r a t i o n  of t r y p s i n - t r e a t e d  fa t  cells, t h e i r  i ncuba t i on ,  t he  
d e t e r m i n a t i o n  of l ipolysis,  t he  e x t r a c t i o n  and  t he  de te r -  
m i n a t i o n  of cAMP,  as well  as t he  or igin of the  m a t e r i a l  
used, h a v e  been  desc r ibed  p rev ious ly  in de ta i l  2. As t he  
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Influence of trypsin-treatment on the lipolytic response and on the intra- and extracellular cAMP accumulation induced by theophylline 
or theophylline + norepinephrine in human fat cells 

Addition to Control cells Trypsin-treated ~eils 
the medium Glycerol Intracellular Extracellular Total cAMP Glycerol Intracellu!ar Extraeellular Total cAMP 

release cAMP cAMP release cAMP cAMP 

Theophylline (5 x 10 -4 M) 203 • 35 150 4- I t  
Theophylline (5 x 10 -a M) 374 t 26 251 t 28 
Theophylline (5x 10 -8 M) 339 t 18 555 t 63 
+ norepinephrine (5 x 10 -e M) 

1 8 0 •  1 6 3 1 1 7  4 1 5 1 3 2 *  2 0 2 •  2 3 3 1 1 5 *  224-I-15" 
2 1 1 1 2 3  2 3 4 1 2 6  395135**  276•  172128**  222129**  
3 8 9 1 5 1  4 7 7 1 6 2  370•  9 5 7 1 7 8 *  803-t-191" 936~124"  

Trypsin-treated and control fat cells were prepared and incubated in the presence or absence of theophylline as d6scribed in the figure. De- 
terminations of cAMP and glycerol were performed after 30- and 60-min- incubation,respectively. When indicated, norepinephrine (5 • 10 -~ M) 
was added after a 30-min-incubation with theophylline; in these experiments, cAMP levels and glycerol release were determined 5 rain and 
30 rain later, respectively. Experiments were performed in duplicate, using fat cells from 2 different patients. In each experiment, incubations 
were carried out in quadruplicate and the data obtained were expressed as percent of the corresponding basal values. Results are thus the 
mean • SE of 8 percentages. *means that p < 0.01 vs control cells; **means that p > 0.05 vs control cells. 

biological  v a r i ab i l i t y  of p r e p a r a t i o n s  of h u m a n  fa t  cells 
was  large,  m o s t  of t he  me t abo l i c  d a t a  were expressed  as  
p e r c e n t  of t h e  c o r r e s p o n d i n g  ba sa l  va lues .  R e s u l t s  are  
g iven  as m e a n  • SE a n d  S t u d e n t ' s  t - t e s t  was  used  for 
c o m p a r i s o n  of m e a n  va lues .  
Results. T h e  inf luence  of t r y p s i n - d i g e s t i o n  on the  t ime -  
course  of b o t h  l ipolysis  and  c A M P  a c c u m u l a t i o n  induced  
in h u m a n  fa t  cells b y  t h e o p h y l l i n e  (5 • 10 .4 M) is show n  
in t h e  f igure.  As can  be  seen, t r y p s i n - t r e a t e d  fa t  cells h a d  
an  inc reased  l ipoly t ic  r e sponse  to t heophyHine  (2-4 
t imes) ,  an  effect  which  pe r s i s t ed  a t  leas t  d u r i n g  the  f i rs t  
3 h fol lowing t h e  end  of t he  t r y p s i n - d i g e s t i o n  period.  
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Influence of trypsin-treatment on the time-course of lipolysis and 
cAMP accumulation induced by theophylline (5 • 10 -4 M) in human 
fat cells. Trypsin-treated fat cells were obtained by digestion of 
adipose tissue with eotlagenase plus trypsin z and their metabolic 
responses were compared to those of fat cells isolated with collagenase 
only. Fat cells were incubated in Krebs-Ringer bicarbonate buffer 
containing albumin (4%, w/v), glucose (5 mM) and when indicated, 
theophylline (5 x 10 .4 M). Each point represents the mean value of 4 
determinations. The data concerning the effects of theophylline in 
trypsin-treated and control fat cells are expressed as percent of the 
corresponding basal values. Trypsin-treated and control fat cells are 
represented by solid and broken lines respectively. 

U n d e r  these  condi t ions ,  however ,  t r y p s i n - d i g e s t i o n  failed 
to m o d i f y  t he  basa l  glycerol  a n d  free f a t t y  acid (FFA) 
release.  A l t h o u g h  u n c h a n g e d  in the  basa l  s t a t e  a f t e r  
t r y p s i n a t i o n ,  t he  in t race l lu ta r  c A M P  level f ound  af te r  
30- or e ve n  90 -min -e xposu re  to  t he ophy l l i ne  was  signi- 
f i can t ly  h ighe r  in t r y p s i n - t r e a t e d  fa t  cells t h a n  in the  
con t ro l  ones ;  however ,  a f te r  3 -h - incuba t ion  w i th  theo-  
phyl l ine ,  t he  in t race l lu la r  c A M P  levels in b o t h  control  
a nd  t r y p s i n - t r e a t e d  fa t  ceils were e q u i v a l e n t  a n d  n o t  
s t a t i s t i ca l ly  d i f fe ren t  f rom the  basa l  levels. 
A s  show n  in t he  table ,  t he  t r y p s i n - i n d u c e d  increase  in t he  
l ipolyt ic  r e sponse  a n d  in the  r a t e  of c A M P  a c c u m u l a t i o n  
in f a t  cells exposed  to  t he ophy l l i ne  5 • 10 -4 M, was  no t  
due  to an  i nh ib i t i on  of the  release of c A M P  f rom the  cell. 
Moreover ,  t he  ab i l i ty  of t r y p s i n  to  increase  the  s ens i t i v i t y  
of h u m a n  fa t  ceils to t h e o p h y l l i n e  a ppe a re d  to be depen-  
d e n t  on t he  c o n c e n t r a t i o n  of t h e o p h y l l i n e  p r e s e n t  in the  
i n c u b a t i o n  m e d i u m :  in fact,  t h e  t r y p s i n - i n d u c e d  increase  
in b o t h  l ipolysis  a n d  c A M P  a c c u m u l a t i o n  in response  to  
t he ophy l l i ne  (5 • 10 .4 M) was  c o m p l e t e l y  abol i shed  w h e n  
t he  t h e o p h y l l i n e  c o n c e n t r a t i o n  was  10fold h ighe r  
(5 • 10 .3 M). F ina l ly ,  w h e n  n o r e p i n e p h r i n e  (5 • 10 -s  M) 
was  a d d e d  a f te r  a 3 0 - m i n - p r e i n c u b a t i o n  w i th  t he ophy l l i ne  
(5 • 10 .3 M), t he  a m o u n t s  of c A M P  a c c u m u l a t e d  in and  
ou t  t he  t r y p s i n - t r e a t e d  cells were m a r k e d l y  e n h a n c e d  
c o m p a r e d  w i th  t he  cont ro l  ones,  a l t h o u g h  t he  l ipolytic 
r e sponses  of b o t h  g r o u p s  of cells were s imilar .  
Since the  cond i t i ons  used  (high c o n c e n t r a t i o n  of theo-  
phyl l ine)  were s h o w n  to induce  a n  a l m o s t  comple t e  
inh ib i t i on  of P D E  6, a d e n y l a t e  cyclase  a c t i v i t y  m a y  be 
assessed  f rom the  a bove  d a t a  b y  s u b t r a c t i n g  f rom t h e  
c A M P  a c c u m u l a t e d  in t he  presence  of b o t h  no rep inephr ine  
a n d  theophy l l i ne ,  t he  a m o u n t  of c A M P  found  5 m i n  before 
in t he  p resence  of t he ophy l l i ne  alone. Fol lowing these  
ca lcu la t ions ,  t he  e s t i m a t e d  a d e n y l a t e  cyclase  a c t i v a t i o n  
i nduc e d  b y  n o r e p i n e p h r i n e  was  2.6fold h ighe r  (584 • 
188 pmo le s  c A M P / g  cell l ipid/5 min)  in t r y p s i n - t r e a t e d  
fa t  cells t h a n  in t he  con t ro l  ones  (222 4= 53 pmoles  
c A M P / g  l ipid/5 min .  
Discussion. In  a r ecen t  s t u d y  2, we h a v e  show n  t h a t  
t r e a t m e n t  of h u m a n  fa t  cells b y  t r y p s i n  r e su l t s  in an  
increase  of the i r  l ipoly t ic  r e sponse  to c a t e c h o l a m i n e s  b u t  
n o t  to d ibu ty ry l - cyc l i c  AMP.  As the  i n t e g r i t y  of these  
ceils a ppe a re d  u n a l t e r e d  u n d e r  these  condi t ions ,  we 
sugge s t e d  t h a t  t he se  t r y p s i n - i n d u c e d  mod i f i ca t ions  could 
be localized on t he  cell su r face  a nd  could be due  to a 
' pe rmis s ive '  effect  of t r y p s i n  on t he  c a t e c h o l a m i n e - i n d u c e d  

6 A.H. Kissebah and T. R. Fraser, Horm. Metab. Res. d, 72 (1972). 
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ac t iva t ion  of h u m a n  fat  cell adeny la t e  cyclase 2. A l though  
adeny la t e  cyclase was no t  d i rec t ly  inves t iga ted ,  t he  
p resen t  resul ts  argue s t rong ly  in favour  of such a mecha-  
nism, which,  as shown previously ,  does no t  involve  the  
des t ruc t ion  of c~-adrenergic receptors2.  
The p resen t  s t u d y  also shows t h a t  such a 'permiss ive '  
effect  of t r yps in  does  no t  app ly  only  to  ca techolamine-  
induced  lipolysis. In  fact ,  we found t h a t  t he  t ryps in -  
t r e a t m e n t  of h u m a n  fa t  cells also i l lereased the  l ipolyt ic  
response  and  the  cAMP accumula t ion  induced  by  theo-  
phyl l ine  concen t ra t ion  p roduc ing  ha l f -max imal  s t imu-  
la t ion of lipolysis. Never theless ,  the  max ima l  l ipolyt ic  
response  of h u m a n  fa t  ceils to  theophyl l ine  was found  
una l te red  af ter  t r y p s i n - t r e a t m e n t .  
The above-descr ibed  modif ica t ions  induced by  t ryps in  in 
h u m a n  fa t  cells are comparab le  wi th  those  exer ted  by  
g rowth  ho rmone  (GH) + glucocort icoid in the  ra t  onesT. 
In  fact ,  it  was r epor ted  t h a t  these ho rmones  increase 
norep inephr ine-  and  theophyl l ine - induced  lipolysis, b u t  
fail to affect  b o t h  the  d ibu tyry l -cyc l ic  AMP- induced  one 
and  the  m ax ima l  I ipolytic response of r a t  ad ipocy tes  
to theophyl l ine  and ca techolamines  7,8. Fu r the rmore ,  
despi te  its non-effec t iveness  on the  basal  adeny la t e  
cyclase ac t iv i ty  of ra t  fa t  cell ghosts ,  GH was shown to 
increase the  sens i t iv i ty  of th is  enzyme to ca techolamines  9, 
an effect  which was p r e v e n t e d  by  inhib i tors  of R N A -  
syn thes i s  9. I t  was thus  concluded t h a t  GH affects  lipolysis 
t h rough  increased syn thes i s  of a p lasma m e m b r a n e  
protein(s) which may  enhance  the  abi l i ty  of ca techol-  
amines  to ac t iva te  adeny la t e  cyclase 9. 

In  the  case of h u m a n  fa t  cells, syn thes i s  of such a p ro te in  
could also expla in  the  modi f ica t ions  of lipolysis found 
af ter  t ryps ina t ion .  In  a previous  r epo r t  S, we suggested 
t h a t  t ryps in  inac t iva tes  a m e m b r a n o u s  protein(s)  which  
m a y  usual ly p r e v e n t  the  b inding of ca teeholamines  to  
h u m a n  fa t  cells or inh ib i t  the  t r ansmiss ion  of the  appro-  
pr ia te  signals f rom the  fl-receptors to adeny la t e  cyclase. 
Recen t  expe r imen t s  1~ h a v e  shown,  however ,  t h a t  cate-  
cho lamine-b ind ing  to  h u m a n  fa t  ceils was  un impa i red  
a f t e r  t r y p s i n - t r e a t m e n t .  
Anyhow,  such modif ica t ions  in p l a sma  m e m b r a n e  pro te ins  
would no t  explain  the  p re sen t  resul ts  concern ing  the  
'permiss ive '  effect  of t ryps in  on theophy l l ine - induced  
lipolysis. In  fact,  because of the  wel l -known inh ib i to ry  
act ion of theophyl l ine  upon  P D E  ~ and of the  cytosol ic  
local izat ion of these  enzymes  in h u m a n  fa t  cells n, i t  
appears  unl ikely t h a t  the  'permiss ive '  effect  of t ryps in  
on theophyl l ine - induced  lipolysis could resul t  f rom a 
d i rec t  ac t ion of t ryps in  on P D E .  E x p l a n a t i o n  of th is  
'permiss ive '  effect  requires  the  e s t ab l i s h men t  t h a t  the  
inhib i t ion  of P D E  m a y  be the  only  way  of act ion of 
theophyl l ine  on lipolysis in h u m a n  fat  cells. 
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Feeding  an insect  t h r o u g h  its respirat ion:  
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Summary. E t h a n o l  given to otherwise  s t a rved  Drosophila adul t s  can increase their  survival  f rom 2.5 to 8 days.  Similar  
results  were ob ta ined  when  only  alcohol vapor  was accessible to the  flies, d e m o n s t r a t i n g  the  possibi l i ty  of s ignif icant  
feeding th rough  the i r  respira t ion.  This  physiological  capac i ty  could be useful in wild condi t ions .  

Among  all p resen t ly  known Drosophila species, D. melano- 
gaster is charac ter ized  by  a very  high tolerance to e thanol  2 
(and unpubl i shed  data)  which  allows its d e v e l o p m e n t  on 
the  surface of f e rmen t ing  wine jars, on subs t r a t e s  of ten 
conta in ing  10~ of alcohol. This to lerance is due to a very  
act ive alcohol dehydrogenase  (ADH) 3: af ter  its de toxi -  
f icat ion,  alcohol is used as an energy  source as shown by  
the  increase in l ifespan of s t a rved  adults~, 5. 
Since alcohol is volati le,  long exper imen ta l  t es t s  are diffi- 
cul t  to  run  and  it is no t  easy  to know tile exac t  concen-  
t r a t ion  which reaches  the  flies. In  our previous  studies,  
tox ic i ty  measu remen t s  were made  by  placing the  adul t s  
in air t i gh t  plast ic  tubes  conta in ing  an alcoholic solut ion 
adsorbed  on cellulose wool 2,3. For  the  s t u d y  of alcohol 
ut i l izat ion,  flies were kep t  in ven t i l a ted  cages ~ and the  
alcoholic solut ion was incorpora ted  to an agar  gel. In  
these exper iments ,  the  flies were able to ingest  alcohol 
bu t  it  was also supposed t h a t  some alcohol could also 
pene t r a t e  d i rec t ly  into the  b o d y  th rough  respirat ion.  
The presen t  work was unde r t aken  to tes t  th is  hypo thes i s :  
we show t h a t  t he  feeding value of e thanol  is a lmos t  the  
same when only  vapors  are p rov ided  as when  adul t s  have  
a d i rect  access to the  solution.  Two exper imen ta l  tech-  

n iques  were compared .  In  the  first, flies were kep t  in a 
double,  ven t i l a t ed  cage. In  the  second,  t h e y  were p u t  m 
the  upper  c o m p a r t m e n t  of an a i r - t ight  tube.  Schemes and  
fu r the r  exp lana t ions  are given in figure 1. W i t h  bo th  
techniques ,  cont ro l  expe r imen t s  were made  in which flies 
had  a di rect  access to the  alcoholic solution.  
The results,  ob ta ined  wi th  F~ he te rozygo tes  issued f rom 
a cross be tween 2 l abora to ry  strains,  are shown in figure 2. 
Wi th  the  ven t i l a t ed  cage t echn ique  (figure 2A), life dura-  
t ion of controls  increased wi th  alcohol concen t ra t ion  up 
to  an o p t i m u m  of abou t  10% and t h e n  decreased a lmos t  
l inearly.  W h e n  flies had  no access to  the  alcoholic solution,  
a fairly similar  curve was observed  b u t  the  toxic  effects 
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