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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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E f f e c t  o f  S - a d e n o s y l - L - m e t h i o n i n e  1 on  e t h y n y l e s t r a d i o l - i n d u c e d  
i m p a i r m e n t  o f  b i l e  f l o w  in  f e m a l e  r a t s  

G. St rament inol i ,  M. Gualano and  C. Di P a d o v a  2 
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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.  

1 SAMe was supplied by BioResearch Co., 20060 Liscate (Milano), 
Italy. 
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Since SAMe is t he  m e t h y l a t i n g  agent  in the  enzymat i c  
m e t h y l a t i o n  by  ca techoI -O-methy l  t ransferase  TM, t he  
effect  of SAMe admin i s t r a t i on  on the  bile f low reduc t ion  
b y  E E  was  tes ted .  
Mater ia ls  and  methods. Female  Sprague-Dawley  ra ts  
weighing 2 0 0 - t - 1 0  g were used for t he  exper iments ,  
which  consis ted  in measur ing  the  bile flow and de te rmin-  
ing the  bile sal t  concen t r a t ion  in 5 groups  of animals  
t r e a t e d  as follows: 3 groups were given for 3 days  b y  
gast r ic  i n t u b a t i o n  2.5 mg/kg  of E E  in 2% gum arabic  in a 
vo lume of 10 ml/kg.  To the  animals  of 2 of these groups,  
SAMe was g iven i.m. 3 t imes  a day  for 3 days  a t  doses of 
10 and  25 mg/kg  respect ively ,  t he  first  dose being in jec ted  
30 min  before t he  f i rs t  E E - a d m i n i s t r a t i o n  and  the  last  
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Fig. 1. Effect of SAMe-administration on bile flow and bile salt 
concentration in rats treated with EE. I, Collection time from 0 to 
30 min; II, collection time from 30 to 60 min. Values are expressed 
as mean -4- SE for 6 rats. * p < 0.05 in comparison with control rats. 
+ p < 0.05 in comparison with EE-treated rats. ** p < 0.01 in 
comparison with control rats. + + p < 0.01 in comparison with 
EE-treated rats. 
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Fig. 2. Relationship between bile flow and bile salt excretion. 
Regression lines calculated by the method of the least squares, 
where: y = mx + c; y = canalicular bile flow and x = rate of bile 
salt excretion; r = correlation coefficient. A--A control rats, 
A--A EE-treated rats, O-- �9 EE + SAMe 10 mg/kg, O--O EE + 
SAMe 25 mg]kg. 

one 1 h before t he  bile collection. 2 cont ro l  groups  were 
t r e a t ed  as follows: t he  1st group received 10 ml /kg of 2% 
gum arabic  b y  gastr ic  i n tuba t ion ;  t he  2nd one received 
gum arabic  in t he  same w a y  and  SAMe 25 mg/kg  b y  i.m, 
in jec t ion  3 t imes  a day  for 3 days.  All the  animals  were 
fas ted  12 h before bile collection, which  was done  under  
u r e t h a n  anes thes ia  ob ta ined  wi th  1 ml /kg  of a 50% ure- 
t h a n  solut ion admin i s t e red  i.p. Bile sa l t  concen t ra t ion  
was de t e rmined  b y  the  enzymat i c  m e t h o d  descr ibed by  
Tala lay  11 and d a t a  were analyzed by  S t u d e n t ' s  t - tes t .  
Results .  As shown i n  figure 1, bile f low was slower in the  
E E - t r e a t e d  group t h a n  in contro l  r a t s  (p < 0.05) up to  
60 min  af ter  s t a r t ing  of bile collection. The  admin i s t r a t ion  
of 10 or 25 mg/kg  of SAMe in add i t ion  to  E E  was capable  
to  res tore  t he  bile f low to t he  contro l  values.  The bile salt  
concen t r a t ion  was h igher  (p < 0.01) in the  E E - t r e a t e d  
an imals  when  compared  wi th  e i ther  t he  contro l  an imals  or 
those  receiving E E  and SAMe, a l t hough  the  a m o u n t  ex- 
c re ted  did no t  change  s ignif icant ly.  The re la t ionship  be- 
tween  bile f low and  bile sal t  excre t ion  is shown in figure 2. 
In  order  to compare  the  bile s a l t - i ndependen t  f rac t ion  of 
t he  bile in the  d i f fe rent  groups,  t he  bes t  f i t t ing  lines and 
the  in te rcep t s  on the  y-axis  were ca lcula ted  by  regression 
analysis  of t he  expe r imen ta l ly  ob ta ined  values. A signifi- 
c a n t  difference (p < 0.01) was observed  when  the  bile 
s a l t - i ndependen t  f rac t ion calcula ted for E E - t r e a t e d  ani- 
mals  (0.49 ~l /min/g liver) was compared  wi th  t h a t  of con- 
t ro l  animals  (1.30 ~I/min/g liver). Values of 1.15 and 
1.40 ~l /min/g liver ca lcula ted  for animals  t r ea t ed  respec- 
t ive ly  w i th  10 and  25 mg/kg  SAMe in addi t ion  to E E  were 
s ta t i s t ica l ly  ind is t inguishable  f rom those  of cont ro l  ani- 
mals  b u t  did differ  s igni f icant ly  f rom those  of E E - t r e a t e d  
ra ts  (p < 0.01). 
Consider ing the  bile flow dur ing  the  f irs t  30 min  of bile 
col lect ion as 100%, the  bile s a l t - i ndependen t  f rac t ion  of 
bile wa te r  r epresen t s  66% of the  t o t a l  bile f low in the  
cont ro l  rats,  39.2% in the  E E - t r e a t e d  rats,  60 and  68% 
respec t ive ly  in the  animals  given 10 and  25 mg/kg  SAMe 
in add i t ion  to E E .  
Discussion.  Reduc t ion  of bile flow af ter  E E - t r e a t m e n t  
has been  observed  b y  o the r  au thors  ~, 5. Moreover,  i t  has  
been  pos tu l a t ed  t h a t  th is  m i g h t  be associa ted w i t h  al- 
t e r a t i on  of t he  canal icular  wa te r  secre t ion in to  bile in- 
d e p e n d e n t l y  f rom the  excre t ion  of bile salts  5. The  results  
r epo r t ed  above  are  in good a g r e e m e n t  wi th  these  ob- 
servat ions ,  since s ignif icant  differences were observed  in 
bile f low for E E - t r e a t e d  wi th  respec t  to  contro l  animals ,  
whereas  bile sal t  excre t ion  was unmodif ied .  On t h e  o ther  
hand ,  bile flow appears  unmodi f ied  in ra t s  given SAMe in 
add i t ion  to  E E  w i t h  respec t  to  controls .  Moreover,  the  
bile s a l t - i ndependen t  f rac t ion  of bile wa te r  which  is also 
modif ied  by  E E - t r e a t m e n t  shows values  similar to  con- 
t rols  in animals  t r e a t ed  w i t h  E E  and  SAMe. 
Since i t  is k n o w n  t h a t  no m e t h y l a t e d  s teroid wks ir- 
revers ib ly  b o u n d  to  t he  microsomal  pro te ins  in r a t  l iver 1~, 
i t  m i g h t  be pos tu l a t ed  t h a t  SA Me- t r ea t men t  reduces  th is  
b inding,  pe rhaps  b y  favour ing  the  enzymat i c  me thy l a t i on  
of t he  ca techol  es t rogens  by  the  ca techol  me t h y l  t rans -  
ferase S-lO. 
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