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was m a r k e d .  Conges t ion  and  o e d e m a  was also obse rved  in 
t h e  lungs.  The  h i lus  of t he  k i d n e y  h a d  ge la t enous  changes .  
H i s t o p a t h o l o g i c a l  changes  were m a i n l y  p r e d o m i n a n t  in  
t h e  l iver,  k i d n e y  a n d  t he  in te s t ines  in  b o t h  t h e  species. 
I t  va r i ed  f rom mi ld  degene r a t i ve  change  in hepa t i c  
p a r e n c h y m a  to  t h a t  of severe hepa t i c  change  t e n d i n g  
t o w a r d s  necrosis .  K i d n e y  revea led  ex tens ive  h a e m o r r h a g i c  
zones  a t  t h e  t u b u l a r  a reas  w i t h  va r i ed  degrees of regress ive  
changes  compr i s ing  hya l i ne  changes  in t he  t ubu i e s  a n d  t he  
cons t r i c t ed  g lomeru la r  tu f t .  Les ions  in t he  a b o m a s u m  
v a r i e d  f rom s l igh t  eros ion of t he  ep i the l i a l  cells to  t h a t  
of h a e m o r r h a g i c  zones on  m u c o s a  and  submucosa .  
I n t e s t i n e  also showed  severe  conges t ion  and  erosion of 
m u c o u s  m e m b r a n e .  
On  d i s c o n t i n u a t i o n  of P a r t h e n i u m  a f t e r  30 days,  t he  
r e m a i n i n g  an ima l s  w h i c h  were showing  signs of t ox i c i t y  
ga ined  in hea l th .  R e p i g m e n t a t i o n  occur red  a f t e r  3 weeks 
in buffa lo  bu l l  calves  showing  signs of r ecove ry  f rom 
de rma t i t i s .  The  u lce ra t ions  deve loped  on  t he  muzzle  a n d  
l ips of t he  su rv iv ing  cross-bred  bu l l  ca lves  showed m a r k e d  
signs of r egenera t ion .  
I t  is n o t  su rp r i s ing  t he  P a r t h e n i u m  h y s t e r o p h o r u s  L. is 
po i sonous  to  animals .  Some m e m b e r s  of t he  compos i t ae  
f ami ly  to w h i c h  i t  belongs,  are k n o w n  to be  tox ic  w h e n  
e a t e n  b y  l ive-s tock  ~. I nges t i on  of H e l i n i u m  mic rocepha -  

lum,  a weed t h a t  grows in m a n y  p a r t s  of Texas,  USA,  a n d  
Mexico was obse rved  to p roduce  acu te  po i son ing  a n d  
d e a t h  in ca t t le ,  sheep  a n d  goats  7. Toxic  p rope r t i e s  of t h i s  
weed h a v e  been  a t t r i b u t e d  to  he lena l in ,  a s e squ i t e rpene  
l ac tone  8. S imi la r ly  t enu l in ,  t h e  m a j o r  s e squ i t e rpene  
l ac tone  c o n s t i t u e n t  of H e l i n i u m  a m a r u m  was found  to be  
toxic  a n d  was respons ib le  for mi lk  b i t t e r i n g  ~. I t  r e m a i n s  
to  be  i n v e s t i g a t e d  w h e t h e r  t h e  se squ i t e rpene  l ac tone  
p a r t h e n i n  f rom P a r t h e n i u m  h y s t e r o p h o r u s  L., wh ich  
ha s  been  a t t r i b u t e d  to  be  respons ib le  for al lergic c o n t a c t  
d e r m a t i t i s  in  m a n  1~ is respons ib le  for  acu te  i l lness a n d  
d e a t h  in ca t t le .  Unless  e f fec t ive ly  checked,  t h e  aggress ive  
sp read  of P a r t h e n i u m  in I n d i a  m a y  l ikely to pose  con-  
s iderable  d a n g e r  to  l ive-s tock,  p a r t i c u l a r l y  u n d e r  d r o u g h t  
condi t ions .  

6 J .M.  Kingsbury, Poisonous plants of the United States and 
Canada. Prentice-Hall, Englewood Cliffs, N.J., USA 1964. 

7 J . W .  Dollahite, W. T. Hardy and J. B. Henson, J. Am. vet. 
med. Ass. 7d5, 694 (1964). 

8 D.A. Witzel, G. Ivie and J. W. Dollahite, Am. J. vet. Res. 37, 
859 (1976). 

9 G.W. Ivie, D. A. Witzel and D. D. Rushing, J. agrie. Fd Chem. 
23, 845 (1975). 

10 E. Rodriguez, M. O. Dillon, T. J. Mabry, J. C. Mitchell and 
G. H. N. Towers, Experientia 32, 236 (1976). 

Influence of oral  g lucose  feeding on endotox in  lethal i ty in mice  1 

G. L a z a r  2 a n d  M. K. Agarwa l  3 

I N S E R M ,  U-35, 17, rue du _Per ~ Moulin, F-75005 Paris (France), 3 February 1977 

Summary. Pro longed  feeding of physio logica l  so lu t ions  of glucose (5%) b y  gavage  d id  n o t  p r o t e c t  aga in s t  e i t he r  endo-  
t o x i n  d e a t h  or l iver  g lycogen dep le t ion  in mice. 

I t  is we l l -known  f rom clinical  a n d  e x p e r i m e n t a l  obse rva -  
t ions  t h a t  one  of t h e  m o s t  cha rac t e r i s t i c  s y m p t o m s  of 
endotox icos i s  is t he  i m b a l a n c e  of c a r b o h y d r a t e  m e t a b o -  
l ism, arid m a n y  e x p e r i m e n t a l  d a t a  sugges t  t h a t  loss of 
c a r b o h y d r a t e  reserves  m a y  be  d i rec t ly  r e l a t ed  to  t he  
s eve r i t y  of endotoxicos i s  a n d  t h u s  inf luence  t h e  su rv iva l  
r a t e s  4, 5. I f  d e a t h  is d i r ec t ly  r e l a t ed  to  e n d o t o x i n - i n d u c e d  
c a r b o h y d r a t e  loss, i t  would  be  logical  to  a s sume  t h a t  
s u r v i v a l  would  be  i m p r o v e d  b y  a d m i n i s t r a t i o n  of glucose. 
Severa l  g roups  of e x p e r i m e n t s  indica te ,  however ,  t h a t  t h e  
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Influence of glucose load on liver carbohydrate levels. Mice were in- 
jected with endotoxin at time 0 and given an oral glucose (O) or 
.water (�9 load at the arrow. Glycogen determination was carried out  
on liver biopsies taken just before tst and 2rid feedings and at the 
indicated times thereafter. All values are an average of 8 separate 
determinations + SE. 

a d m i n i s t r a t i o n  of exogenous  glucose i.v. or i.p., to  mice  
or guinea-pigs ,  m a d e  h y p e r r e a c t i v e  to  e n d o t o x i n  b y  
BCG 4, 5 or  CC146, respect ive ly ,  or d u r i n g  e n d o t o x i n  shock  
in dogs 7, p ro longs  life b u t  ha s  l i t t le  effect  on  t h e  u l t i m a t e  
mor t a l i t y .  F u r t h e r m o r e ,  s ign i f ican t  p r o t e c t i o n  aga ins t  
e n d o t o x i n  t ox i c i t y  is n o t  o b t a i n e d  d u r i n g  a l l oxan - induced  
d iabe tes  in  BCG-sens i t ized  mice, in  sp i te  of t he  fac t  t h a t  
d i abe tes  is assoc ia ted  n o t  on ly  w i t h  h y p e r g l y c e m i a  b u t  
also w i t h  decreased  glucose u t i l i za t ion  a n d  w i t h  increased  
g luconeogenes is  5. 
The  e x p e r i m e n t s  r epo r t ed  be low are d i f fe ren t  f rom earl ier  
s tud ies  a t  l eas t  in  t h r ee  respec ts  : a) s ince t he  phys io logica l  
a n d  pa tho log ica l  r eac t ions  of an ima l s  r ende red  h y p e r -  
r eac t ive  to  e n d o t o x i n  are d i f fe ren t  f rom n o r m a l  an ima l s  
in  m a n y  aspects4,  5, we s tud ied  t h e  effect  of exogenous  
glucose on  e n d o t o x i n  l e t h a l i t y  in  n o r m a l  mice ;  b) glucose 
was a d m i n i s t e r e d  b y  s t o m a c h  t u b e  in t h e  hope  t h a t  i t  
would  r e a c h  t h e  l iver  d i r ec t ly  v ia  t he  p o r t a l  v e n o u s  

1 Supported by grants from the INSERM (CL 76.5.001.4), the 
CNRS (03 7860] and the DGRST. Thanks are due to M. Philippe 
for technical assistance. 

2 International INSERM Fellow. 
3 Maitre de Reeherche au CNRS, to whom all correspondance 

should be addressed. 
4 L.J .  Berry, Acad. Press 5, 165 (1971). 
5 J .W.  Shands, Jr, V. Miller and H. Martin, Proe. Soe. exp. Biol. 

Med. 130, 413 (1969). 
6 W.E.  Farrar, Jr, and J. G. Watson, Proc. Soe. exp. Biol. Med. 

175, 833 (1964). 
7 L.B. Hinshaw, M. D. Peyton and L. T. Archer, Surgery Gynee, 

Obstet. 139, 851 (1974). 



1360 Specialia EXPERIENTIA 33/10 

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)  

Influence of glucose or saline feeding on endotoxin lethality in normal 
mice 

Treatment Living/Total Percent Statistics 
(48 h) survival 

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 
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NS = not significant. 11 
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Drosophila melanogaster 
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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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