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sys tem,  since t he  l iver  p lays  an  i m p o r t a n t  role in  endo-  
toxicosis  s a n d  e n d o t o x i n  deple tes  c a r b o h y d r a t e  reserves  
f i rs t  of al l  f rom the  l iver  4, a n d  reverses  g luconeogenes is ;  
c) glucose feeding was  p ro longed  un t i l  t h e  16 th  h o u r  a f t e r  
e n d o t o x i n  chal lenge,  c o n t r a r y  t o  o the r  s tud ies  c i ted  a b o v e  
w i th  on ly  1 or  2 in j ec t ions  a n d  smal l  q u a n t i t i e s  of glucose. 
Materials and methods. Swiss, male,  a lb ino  mice  (24 :t: 2 g) 
were h o u s e d  on  l a b o r a t o r y  food a n d  w a t e r  ad  l i b i t u m ;  
food was  w i t h d r a w n  a t  t h e  b e g i n n i n g  of t he  expe r imen t s .  
To d e t e r m i n e  l e tha l i ty ,  mice  were in jec ted  w i t h  500 ~zg 
of E. coli 0 2 6 : B 6  e n d o t o x i n  (Difco, lo t  586787) i.p. a n d  
t h e  s u r v i v a l  was  r eco rded  48 h la ter .  T h e  LDs0 was  cal- 
cu l a t ed  accord ing  to  Reed  a n d  M u e n c h  9. Glucose (5~o), 
sod ium chlor ide  (0.9~o), or water ,  in 0.5 ml,  was  g iven  b y  
s t o m a c h  t u b e  1 h before  a n d  1, 6, 11 and  16 h a f t e r  endo-  
t o x i n  chal lenge.  
L ive r  g lycogen  levels  were d e t e r m i n e d  accord ing  to  t h e  
m e t h o d  of K e m p  a n d  Ki t s  v a n  H e i j n i n g e n  1~ as a d a p t e d  
p rev ious ly  ]1. The  g lycogen level  is expressed  as rag /  
100 m g  f resh  l iver  weight .  T he  resu l t s  were e v a l u a t e d  b y  
t he  S t u d e n t  t - t e s t  a n d  t h e  chi  square  tes t .  A SE was  
ca lcu la ted  for all  m e a n  values .  
Results and discussion. D a t a  in  t he  t ab l e  show t h a t  t h e  
a d m i n i s t r a t i o n  of a t o t a l  of 125 m g  glucose (5~o solut ion)  
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b y  g a r a g e  (25 m g  pe r  dose, 1 h before  a n d  1, 6, 11, 16 h 
a f t e r  e n d o t o x i n  chal lenge)  d id  n o t  a l t e r  e n d o t o x i n  le tha l -  
i ty .  Ora l  a d m i n i s t r a t i o n  of phys io log ica l  sal ine was also 
w i t h o u t  effect  on  t h e  o u t c o m e  of e n d o t o x i n  l e tha l i ty .  
T h e r e  was 36~o, 40.7~o a n d  40~o su rv iva l  level  in  t h e  
water ,  phys io log ica l  sa l ine  a n d  5~o glucose t r e a t e d  
groups,  respec t ive ly .  
D a t a  in  t he  f igure  c lear ly  show t h a t  l iver  g lycogen b o t h  
in t h e  w a t e r - t r e a t e d  and  phys io logica l  g lucose - t r ea ted  
g roups  was s ign i f i can t ly  lower  w i t h i n  4 h a f t e r  e n d o t o x i n  
chal lenge,  a n d  c o n t i n u e d  so u n t i l  a m i n i m a l  c a r b o h y d r a t e  
level  was  ach i eved  in b o t h  groups .  T h e  l iver  g lycogen 
level  d id  n o t  increase  in r e sponse  to  glucose feeding in 
e n d o t o x i n - c h a l l e n g e d  groups.  
These  resu l t s  s u p p o r t  ear l ier  o b s e r v a t i o n s  4-6 o b t a i n e d  in 
e n d o t o x i n  h y p e r r e a c t i v e  an imals ,  w i t h  i.v. glucose ad-  
m i n i s t r a t i o n ,  t h a t  exogenous  glucose s u p p l y  does n o t  
inf luence  t h e  o u t c o m e  of e n d o t o x i n  le tha l i ty .  As in ear l ier  
s tud ies  4,~ w i t h  p a r e n t e r a l  glucose a d m i n i s t r a t i o n ,  exo-  
genous  glucose g iven  b y  s t o m a c h  t u b e  also fai led to  
p r e v e n t  g lycogen dep le t ion  d u r i n g  endotoxicos i s  (figure), 
e i the r  because  i t  was  me tabo l i z ed  a n d / o r  c o n v e r t e d  to  
muscle  g lycogen since mucs le  glucogenesis  is n o t  impa i r ed  
in e n d o i n t o x i c a t e d  an ima l s  4. I t  m a y  be  t h a t  l iver  glyco- 
genesis is con t ro l l ed  a t  2 levels ;  g lucose- induced  cycle c an  
on ly  p roceed  u n d e r  n o r m a l  cond i t ions  b u t  cor t i sone-  
i nduced  phase  can  proceed  j u s t  as well  in  e n d o t o x i n  
po i soned  an ima l s  as in  n o r m a l  mice,  a l t h o u g h  cor t i sone-  
spa r ing  of l iver  g lycogen levels  could on ly  be  s econda ry  
to  p r o t e c t i o n  aga in s t  e n d o t o x i n  l e tha l i ty .  F ina l ly ,  t he  
p r i m a r y  e v e n t  in e n d o t o x i n  d e a t h  st i l l  r ema ins  elusive.  

1. Water 9/25 36 
2. Physiological saline 11/27 40 2 VS 1 NS 8 
3. 5% glucose 10/25 40 3 VS 1 NS 9 

10 

NS = not significant. 11 
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Summary. L o c o m o t o r  a c t i v i t y  of Drosophi la  m e l a n o g a s t e r  was  i n v e s t i g a t e d  in  2 r ecen t l y  c a u g h t  u n r e l a t e d  wi ld  s tocks.  
I t  is s t r ong ly  a f fec ted  b y  anaes t he s i a  w i t h  e i t he r  c a r b o n  dioxide  or  e ther .  B o t h  a n a e s t h e t i c s  h a d  oppos i te  effects.  E t h e r  
p roduces  a long las t ing  decrease  in ac t iv i ty .  Ca rbond iox ide  causes  a n  increase  of locomotor  ac t iv i ty ,  b u t  smal le r  a n d  
of sho r t e r  d u r a t i o n  t h a n  t h e  effect  of e ther .  

Resea rch  on  a c t i v i t y  of Drosoph i l a  has  shOwn t h a t ,  i t  is a 
complex  cha rac t e r ,  w h i c h  is u n d e r  con t ro l  of b o t h  genet ic  
a n d  e n v i r o n m e n t a l  fac tors  1-5. i t  Could be  expec t ed  t h a t  
anaes the t i c s ,  used  to immobi l i ze  flies, would  af fec t  t h e  
locomoto r  a c t i v i t y  in  l a t e r  life. D u r i n g  e x p e r i m e n t s  on  
l ocomoto r  ac t iv i ty ,  we o b t a i n e d  ev idence  t h a t  t he se  
effects  could be  cons iderable .  
There fo re  a n  e x p e r i m e n t  w a s  s t a r t e d  to i nves t i ga t e  t h e  
l o n g - t e r m  effects  of b o t h  e the r  a n d  CO s on  ~his cha rac t e r .  
The  l ocomoto r  a c t i v i t y  of 2 wild  s t r a ins  of Drosoph i l a  
me lanogas t e r ,  r e c e n t l y  co!leered in  D a h o m e y  (now Benin)  
a n d  Spa in  (La Mancha )  was m e a s u r e d  in a n  a p p a r a t u s  
t h a t  was  especiM13~ c o n s t r u c t e d  for  th i s  pu r pos e  6, I t  is a 
mod i f i6a t i on  of t h e  appara tuS ,  used b y  E w i n g  1, a n d  
cons is t s  of a row of 20 vials,  w h i c h  can  be  t r a n s v e r s e d  in  
one d i r ec t ion  only.  

The  m e a n  a c t i v i t y  score was  ca lcu la ted  as t he  m e a n  
n u m b e r  of v ia ls  t h e  flies h a v e  v i s i t ed  a f t e r  20 min.  T h e  
a c t i v i t y  t e s t s  were  p e r f o r m e d  a t  20 • 1 ~ Vi rg in  flies 
were col lected w i t h  e i the r  e t h e r  or  CO s and  t e s t ed  a t  ages  
of 30, 300 a n d  450 h. Some of t h e  flies of t h e  300 a n d  
450 h old flies were  s u b m i t t e d  to  a s u b s e q u e n t  anae s the s i a  
w i t h  e i t he r  CO~ or  e ther .  T h e  e t h e r  was  t e s t e d  on  t h e  
p resence  of peroxides~ The  resu l t s  were s u b m i t t e d  to  a n  
ana lys i s  of va r i ance .  No i n t e r a c t i o n s  b e t w e e n  t he  f i r s t  
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Mean activity scores of flies at ages of 30, 300 or 450 h (sexes pooled) 

Age 1st 2nd Dahomey N La Mancha N 
anaesthetic anaesthetic 

30 

300 

450 

Ether - 7.64 203 5.72 201 
CO~ - 13.29 186 9.92 199 
Ether Ether 6.09 196 5.29 181 
Ether CO~ 9.53 208 6.52 190 
Ether - 7.57 201 5.32 191 
CO z Ether 7.43 187 5.71 199 
CO 2 CO 2 13.48 188 10.15 184 
CO2 - 11.61 185 8.77 178 
Ether Ether 5.62 197 5.14 186 
Ether COn 7.70 184 6.00 182 
Ether - 6.37 149 5.76 146 
CO~ Ether 5.86 188 5.80 181 
CO 2 CO~ 11.23 186 9.56 187 
CO a - 10.11 149 7.86 174 

N = Number of flies. 
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Effects of anaesthesia with CO= and ether on locomotor activity of 
2 stocks of Drosophila melanogaster. Circles represent flies collected 
with COl, and triangles flies collected with ether. Solid symbols stand 
for subsequent anaesthesia. Dashed lines: subsequent anaesthesia 
with carbondioxide. Dotted lines: subsequent anaesthesia with ether. 
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and  second t r e a t m e n t  were  found  (p > 0.05). In  t h e  tab le  
and  the  figure we averaged  the  m e a n  ac t iv i ty  scores of 
males  and  females,  because no s ignif icant  differences 
were found b e t w een  b o t h  sexes (p > 0.25). The  mos t  

s t r i k i n g  resul t  f rom th i s  exper iment ,  which  is h ighly  
s ignif icant  (p < 0.001), is t he  overal l  ac t iv i ty -decreas ing  
effect  of e ther  anaes thes ia  t h r o u g h o u t  the  exper imen t .  
The fac t  t h a t  e the r  has  such a longlas t ing effect  does no t  
agree wi th  t he  impress ion  of m a n y  Drosophi la-workers ,  
who  t h i n k  t h a t  e ther  effects  have  d i sappeared  af ter  24 h 7. 
Con t r a ry  to e ther ,  CO S causes an  increase in ac t iv i ty ,  b u t  
th is  effect  does no t  seem to las t  so long. Per ron  e t  al. s 
found  some tox ic  effects  of CO S in D. me lanogas te r  on 
physiological  charac te rs  b u t  only  when  ve ry  young  flies 
were  t r ea t ed  over  a long period.  
In  accordance  wi th  the  resul ts  of H a r d e l a n d  and Stange  5, 
we did no t  de t ec t  age effects on the  locomotor  ac t iv i ty  
(p > 0.10). There  is a difference in ac t iv i ty  be tween  the  
2 s tocks :  flies of t he  D a h o m e y  s tock are more  act ive  t h a n  
La  Mancha  flies (p < 0.01). This  is p ro b ab l y  corre la ted  
wi th  t he  difference in body-size.  9 
The physiological  bases of t he  anaes the t i c  effects  are  no t  
known.  King  and  Wilson  1~ suggest  t h a t  e ther  m a y  upse t  
t he  phosphorus  tu rnover .  Wiggleswor th  11 proposed  t h a t  
oxygen  lack caused  b y  CO2-anaesthesia p r ev en t s  the  
ox ida t ion  of acid metabo l i t es  p roduced  by  the  ac t iv i ty  
of t he  insect.  H a r d e l a n d  and S tange  ~ po in ted  ou t  t h a t  
the re  could be a connec t ion  b e t w een  locomotor  ac t iv i ty  
and  the  ac t iv i ty  of cy tochrome-c-oxidase .  We  have  shown 
t h a t  N A D H - d e h y d r o g e n a s e  ac t iv i ty  in the  mi tochondr i a  
is h igh ly  corre la ted  to  locomotor  ac t iv i ty  (Th6rig e t  al., 
unpubl i shed ,  Scharloo et  al., in press). Pe rh ap s  i t  can be 
supposed  t h a t  the  anaes the t ics  affect  these  enzymes  by  
a l ter ing the  s t ruc tu res  of m e m b r a n e s  12. 
This  suggests  the  poss ibi l i ty  of in te r fe rence  of t he  anaes-  
the t ics  w i th  t he  energy  me tabo l i sm  of the  insect .  I t  is 
clear t h a t  e the r  p roduces  no t  only  big, bu t  also long, 
p e rh ap s  l ivelong effects  on the  locomotor  ac t iv i ty  in 
Drosophi la  melanogas ter .  Therefore  i t  should  be recom- 
m e n d e d  to  minimize  the  use of anaes the t ics  w i t h ou t  
careful  analysis  of the i r  effect,  especial ly when  working  
on behav ioura l  t ra i t s .  
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Summary.  Preven t ion  b y  S-adenosy l -L-meth ion ine  (SAMe) of t he  bile flow reduc t ion  induced  by  e thyny les t r ad io l  (EE) 
is d e m o n s t r a t e d  b y  compar ing  the  flow ra te  and  the  bile sal t  concen t ra t ion  of bile in E E - t r e a t e d  an imals  w i th  t h a t  in 
an imals  g iven b o t h  E E  and  SAMe. 

Changes  in bile f low and  compos i t ion  have  been  shown in 
t h e  r a t  following E E - a d m i n i s t r a t i o n  s,4, and have  been  
corre la ted  w i t h  t he  i m p a i r m e n t  of t he  sys t em responsible  
for  the  secre t ion of t he  bile s a l t - i ndependen t  f rac t ion  of 
t he  canal icular  bile 5. Moreover,  i t  has  been  repor ted  b y  
var ious  authorsS,  7 t h a t  O-methylat ted der iva t ives  of 2- 
h y d r o x y e s t r o g e n s  cons t i t u t e  t he  ma jp r  f rac t ion of Urinary 
es t rogens.  
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